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About this document
This document consists of two reports:
•

The Living Murray Annual Implementation Report 2010–11

•

Audit of The Living Murray Implementation 2010–11.

The first report, The Living Murray Annual Implementation Report 2010–11, describes the activities and outcomes
of The Living Murray (TLM) for the 2010–11 financial year, in accordance with clause 199 of The Living Murray
Business Plan. The report has been prepared by the Murray–Darling Basin Authority (MDBA) on behalf of TLM
partner governments for the Murray–Darling Basin Ministerial Council.
The second report, the Audit of The Living Murray Implementation 2010–11, describes the findings of the
Independent Audit Group (IAG) arising from their audit of the implementation of The Living Murray in 2010–11.
This report meets the requirements of clauses 200–204 of The Living Murray Business Plan.
Both reports have benefited from the cooperation and assistance of TLM partner governments. Their effort and
support in producing these reports is appreciated by both the MDBA and the Independent Audit Group.
The information presented in these reports is current as at September 2011.
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Murray–Darling Basin Authority

The Hon. Tony Burke
Minister for Sustainability, Environment, Water, Population and Communities
PO Box 6022
House of Representatives
Parliament House
Canberra ACT 2600

Dear Minister
I have great pleasure in submitting to you The Living Murray Annual Implementation Report 2010–11.
The Living Murray was established in 2004 with the long-term goal of achieving a healthy working River Murray
system for the benefit of all Australians, in response to evidence showing the declining health of the system.
This report has been produced as a requirement of clause 199 of The Living Murray Business Plan, and reports
on the key activities and outcomes of The Living Murray in 2010–11. The report is broadly divided into two parts.
Chapters 1 to 8 provide an overview of The Living Murray and describe the efforts of six major program areas
that comprise The Living Murray Initiative, while chapters 9 to 14 describe The Living Murray activities and
outcomes at each of the six icon sites.
This report complements the Audit of The Living Murray Implementation 2010–11, the report of the Independent
Audit Group, which has been appended to this report as a companion document.
The MDBA acknowledges the cooperation and assistance received from The Living Murray partner governments
in compiling this report.
Yours sincerely

Rhondda Dickson
Chief Executive
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Summary

Summary
This report describes the key activities and outcomes
of The Living Murray (TLM) for 2010–11, in accordance
with clause 199 of The Living Murray Business
Plan. It has been prepared by the Murray–Darling
Basin Authority (MDBA) on behalf of TLM partner
governments for the Murray–Darling Basin (MDB)
Ministerial Council.
The 2010–11 year began with the continuation of the
below average rainfall that had been experienced
since the year 2000. The 2010–11 outlook for the
Basin predicted that a dry water resource scenario
would continue, however following this initial forecast,
the Basin experienced some of the highest rainfall
on record in the southern half of the Murray–Darling
Basin and in parts of south-east Queensland. The
above average rainfall contributed to high system
inflows which produced a new set of challenges
for The Living Murray program in managing the
delivery of large volumes of water to achieve
ecological objectives.
As a result of the increasing volume of recovered
water and high system inflows, a total of 402 GL of
water was allocated for use during 2010–11 from
entitlements held by The Living Murray program—
the highest annual volume to date since The Living
Murray commenced. In addition, TLM also had access
to environmental water from River Murray increased
flows (RMIF) and a number of supplementary
and unregulated TLM entitlements. A combined
total of 304 GL of TLM regulated and unregulated/
supplementary water was used during 2010–11.
During spring 2010 whilst storage inflows and
water allocations were increasing, a multiple site
environmental watering trial (multi-site watering
trial) was developed to provide flows to the Lower
Lakes to mitigate high salinity levels and risk
of acidification, and to provide flows to assist in
achieving the environmental objectives for the
Barmah–Millewa Forest icon site. This multiple site
environmental watering event was conducted as
a trial because of the special approval required to
operate the River Murray in a way which was different
from historical river practices.
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The Living Murray program played a significant role
in coordinating the management of the multi-site
watering trial through the Environmental Watering
Group and contributing 199 GL of water. New South
Wales and Victoria contributed to the trial with
219 GL from the Barmah–Millewa Environmental
Water Account. New South Wales also contributed an
additional 10 GL. The trial identified several complex
operational and water accounting issues which are
being addressed by TLM partner governments to
assist in improving the delivery of environmental
watering in the future.
The combination of regulated and unregulated
flows during 2010–11 resulted in the inundation of
a significant proportion of Barmah–Millewa Forest,
Chowilla Floodplain and Gunbower–Koondrook–
Perricoota Forest icon sites. At the Hattah Lakes icon
site, unregulated flows topped up lakes that were
filled through pumping the year before. The high
water levels also enabled water to be pumped to
Lake Kramen, filling this lake for the first time since
1993. Inflows from the Darling River combined with
high flows in the Murray created moderate flooding
across Lindsay–Wallpolla Islands. Flows peaked in
late February 2011, when flows to South Australia
approached 90,000 ML/day, watering around 50% of
the icon site. Water levels in the Lower Lakes rose
well above the critical acidification threshold levels
and since September 2010, large volumes of water
have been released through the barrages, exporting
salt and improving fish passage.
Despite restrictions in access to key monitoring
sites due to the extensive water flows, preliminary
ecological monitoring results indicate that each site
experienced improvements in ecological condition.
Several of the icon sites supported large numbers
of colonial nesting waterbirds. In Barmah–Millewa
Forest, environmental water was used to maintain
water levels and extend the duration of wetland
inundation to allow waterbirds to fledge their
chicks. Monitoring assessments indicate that river
red gum tree condition responded positively to the
prolonged inundation, whereas, wetland vegetation
was expected to flourish once the flood water
receded. This improvement in ecological condition
was recorded despite one of the most extensive
blackwater events ever recorded along the River
Murray.
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A hypoxic plume of blackwater existed for several
months, over spring and summer, and covered
over 1,800 km of the River Murray, downstream of
Yarrawonga Weir to the Lower Lakes. A total of 33 GL
of TLM water, supplied from the Goulburn River,
provided flows to the River Murray to assist in the
management of this event.
The $287.8 million Environmental Works and
Measures Program, which is designed to assist in the
delivery of environmental water to achieve ecological
objectives at selected TLM icon-sites, remains on
schedule to be completed in the 2013–14 financial
year. This is despite significant delays in construction
as a result of natural flooding at each of the sites
during 2010–11.
By the end of 2010–11, The Living Murray Water
Recovery Program was nearing its target of
recovering 500 GL (per year on average) for icon
sites along the River Murray. At 30 June 2011, a total
of 478.9 GL LTCE had been recovered and listed on
TLM’s Environmental Water Register — up from
472.1 GL LTCE at the end of the previous financial
year. The remaining water recovery measures are
expected to be completed in 2011–12.
As The Living Murray program transitions from
water recovery to water delivery phase, the broader
context in which TLM operates also continues to
evolve rapidly. The increasing volumes of water, held
by TLM, and other environmental water holders,
will present opportunities and challenges for The
Living Murray program in the effective management,
coordination and delivery of environmental water.
It is important that The Living Murray program
remains well-positioned into the future to ensure
that it continues to achieve positive environmental
outcomes within a changing environment created by
the forthcoming Basin Plan (and its environmental
watering plan) and the pending review of the Murray–
Darling Basin Agreement.

2
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1 Overview of The Living Murray
1.1

About this report

In accordance with The Living Murray Business Plan,
the purpose of this document is to report to the
Murray–Darling Basin Ministerial Council on progress
in implementing TLM for the 2010–11 financial year.
This report was prepared by the Murray–Darling
Basin Authority on behalf of The Living Murray
partner governments.
The report is broadly divided into two parts.
The first part, covering Chapters 1 to 8, reports on
TLM activities and outcomes overall and against
five key sub-program areas through which TLM
is implemented.
•

Chapter 1—Overview of The Living Murray

•

Chapter 2—Water recovery

•

Chapter 3—Environmental watering

•

Chapter 4—Environmental monitoring

•

Chapter 5—Environmental works and measures

•

Chapter 6—Communication and
community consultation

•

Chapter 7—Indigenous Partnerships Program

•

Chapter 8—Priorities of The Living
Murray program

The second part, covering Chapters 9 to 14, reports
on TLM activities and outcomes at each icon site.

1.2

About The Living Murray

Introduction to The Living Murray
The Living Murray is one of Australia’s largest river
restoration programs. It was established in 2002 in
response to evidence showing the declining health
of the River Murray system. It is a partnership of
the Commonwealth, New South Wales, Victorian,
South Australian and ACT governments. To date,
TLM partner governments have collectively
committed nearly $1 billion towards the initiative.
In 2004, under the First Step Decision, ministers
from TLM partner governments committed to
recovering an average of 500 GL of water to
improve environmental outcomes at six icon sites.
This decision represented a first step towards
TLM’s long-term goal of achieving a healthy
working River Murray system for the benefit of
all Australians. However, it was recognised at the
time that the First Step Decision alone would be
insufficient to achieve this goal, and further steps
were likely to be required in the future.
As part of the First Step Decision, TLM partner
governments also committed to an investment
target of $700 million to recover water. These water
recovery and investment targets for TLM were
distributed across the jurisdictions as shown in
Table 1.1. Progress against these targets is reported
in section 2.4 below.

•

Chapter 9—Barmah–Millewa Forest

•

Chapter 10—Gunbower–Koondrook–
Perricoota Forest

•

Chapter 11—Hattah Lakes

•

Chapter 12—Chowilla Floodplain and Lindsay–
Wallpolla Islands

•

Chapter 13—Coorong, Lower Lakes and
Murray Mouth

•

Barmah–Millewa Forest

•

Gunbower–Koondrook–Perricoota Forest

•

Chapter 14—River Murray Channel.

•

Hattah Lakes

•

Chowilla Floodplain and Lindsay–Wallpolla Islands
(including Mulcra)

•

Coorong, Lower Lakes and Murray Mouth

•

River Murray Channel.
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Under the First Step Decision, TLM focused on
maximising environmental benefits at six icon
sites, shown in Figure 1.1. These sites were
chosen for their significant ecological, cultural,
recreational, heritage and economic values. The
icon sites are:
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Table 1.1 The Living Murray indicative investment and water recovery targets by jurisdiction
Jurisdiction

Investment target
($ million)

Water recovery target
(GL LTCE1)

New South Wales

$115

249

Victoria

$115

214

South Australia

$65

35

ACT

$5

2

Australian Government (SEWPaC)

$200

-

Australian Government (MDBA)

$200

-

$700 m

500 GL

Total

Interim ecological objectives were determined for
each icon site as part of the First Step Decision.
These objectives have since been further refined
as part of the development of the environmental
water management plans. The refined objectives are
outlined in the relevant icon site chapters.
In addition, $287.8 million (covering the period
2003–2013) was committed towards the design and
construction of a package of infrastructure works and
measures at icon sites. These works will enhance
the environmental outcomes that can be achieved
from the use of recovered water at the sites. Further
information is provided in Chapter 5.

The Living Murray governance and
management
As a joint initiative, The Living Murray is managed
collaboratively by partner governments. This
cooperative approach to addressing the health of the
River Murray system is a unique feature of TLM and
has contributed significantly to TLM’s achievements
to date.

Figure 1.1 Location of The Living Murray icon sites
1

4

The volume of water that will be recovered by a water recovery measure is calculated as a ‘long-term Cap equivalent’ (LTCE) volume. See chapter 2, section 2.1 for further explanation.
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The Living Murray was formalised in 2004 under
an intergovernmental agreement2 (IGA) signed
by TLM partner governments. A supplementary
intergovernmental agreement3 was signed in 2006
which provided increased funding of $200 million to
TLM. A further intergovernmental agreement4 was
signed in June 2009 outlining the arrangements
for the control, management and use of water
entitlements held under TLM. These agreements
provide the overarching governance framework for
how jurisdictions invest in and implement TLM to
achieve its goal.
The intergovernmental agreements are
complemented by a TLM business plan. The business
plan provides the operational policies that guide the
implementation of TLM. The current version of the
business plan (2007)5 includes a major focus on the
water recovery aspects of TLM.
The key high-level groups with a role in the
governance of TLM include the Murray–Darling Basin
Ministerial Council and The Living Murray Committee.
The Murray–Darling Basin Ministerial Council
comprises the Commonwealth Water Minister and
one minister from each of The Living Murray partner
governments. In relation to TLM, the Ministerial
Council is responsible for developing and agreeing
to intergovernmental agreements, approving The
Living Murray Business Plan and making various key
decisions relating to TLM.

While the MDBA plays a key coordination role at a
TLM-wide level, management and delivery of TLM
activities at the icon sites are primarily undertaken
by the relevant agencies in the jurisdictions where
the icon sites are located. Cross-border sites
are jointly managed by the jurisdictions that they
cover. The Living Murray activities at the icon site
level are undertaken in accordance with icon site
environmental water management plans that
have been developed for each site. In addition
to the funding commitments for water recovery
and works and measures, TLM governments
have also collectively contributed approximately
$15 million annually to support the management and
implementation of TLM.
A key feature of TLM’s governance and management
arrangements is the annual independent audit of the
program conducted by the Independent Audit Group.
The audit aims to ensure TLM is implemented at an
appropriate level of transparency and accountability
and provide public confidence in the program’s efforts
and outcomes. The audit report has been appended to
this report as a companion document.

The Living Murray Committee comprises senior
officials from each of The Living Murray partner
governments, and is responsible for overseeing
the implementation of TLM in accordance with
the Business Plan. Since the transition from the
Murray–Darling Basin Commission (MDBC) in
December 2008, the Murray–Darling Basin Authority
now also has a key role in TLM arrangements, taking
on functions previously undertaken by the MDBC.
2

Available online at: www.coag.gov.au/coag_meeting_outcomes/2004-06-25/docs/iga_water_overallocation_murray_darling.pdf

3

Available online at: www.coag.gov.au/coag_meeting_outcomes/2006-07-14/docs/supplementary_agreement_mdbasin.pdf

4

Formally known as the Further Agreement on Addressing Water Overallocation and Achieving Environmental Objectives in the Murray-Darling Basin—Control and Management of Living Murray Assets

5

Available online at: http://thelivingmurray.mdbc.gov.au/__data/page/1327/TLM_Business_Plan_2007_Revision.pdf
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2

Water recovery

2.1

Introduction

The Living Murray’s Water Recovery Program aims
to recover up to 500 GL (LTCE) of water, to be used to
achieve environmental benefits at the six icon sites.
An indicative investment target of $500 million was
initially set in 2004, and increased to $700 million
in 2006. The investment and volumetric targets
for water recovery were distributed across the
jurisdictions as shown in Section 1, Table 1.1.
Under The Living Murray Business Plan, three
registers are used to track and monitor progress
in developing and implementing water recovery
measures. These registers are the:

Under the 2004 intergovernmental agreement,
the MDBA has a role in facilitating and promoting
water recovery. This role was expanded under the
supplementary 2006 intergovernmental agreement,
and now includes:
•

facilitating support for the feasibility assessment
and development of measures

•

proposing water recovery measures

•

Developmental Register

•

implementing water recovery measures

•

Eligible Measures Register

•

investing in the implementation of measures

•

Environmental Water Register.

•

coordinating the independent assessment
and approval of measures for listing on the
Central Register.

The three registers are collectively known as the
‘Central Register’ of water recovery measures.

Development Register
(Measure is feasible, but final designs are not yet complete)

Eligible Measures Register
(Measure is ready to be or is being implemented)

Environmental Water Register
(Measure is complete and recovered water is available)

Figure 2.1 The Living Murray central registers of
water recovery measures
The Living Murray Business Plan sets out a
rigorous process for approving applications to list
a water recovery measure on each of these three
registers. This process includes an independent
review for listing on both the Eligible Measures and
Environmental Water registers, along with approval
of each measure by all jurisdictions through
multi-jurisdictional committees.

6

The water recovery measures proposed and
implemented for TLM have largely been developed
and implemented by TLM partner governments,
although some measures were developed by industry
groups and private companies.

While the supplementary 2006 intergovernmental
agreement expanded the MDBA’s role in water
recovery, most of the work to develop and implement
water recovery measures is undertaken by
jurisdictional governments.
Investment in water recovery measures, once they
are listed on the Eligible Measures Register, occurs
bilaterally between the proponent and each of the
investing governments. The Living Murray partner
governments have equal ‘first call’ opportunity to
invest in listed measures up to the proportion of
their funding commitment. Generally, the Australian
Government (SEWPaC/MDBA) or the proponent
jurisdictional government then agree to fund the
balance of the investment.
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The long-term Cap equivalent metric
Under The Living Murray Business Plan, the
volume of water that will be recovered by a
water recovery measure is calculated using a
metric known as the ‘long-term Cap equivalent’
(LTCE) volume.
Long-term Cap equivalent is a type of average.
It takes into account the different characteristics
of water entitlements in New South Wales, Victoria
and South Australia, and their reliability. For
instance, to recover an LTCE volume of 1,000 ML
in the NSW Murray region, you could purchase
either a 1,053 ML High Security Water Access
Licence or a 1,237 ML General Security Water
Access Licence.
The use of LTCE as a measure of water recovery
creates a common unit of measure, thus allowing
equitable comparison of a broad range of water
recovery measures.
The LTCE volume equates approximately to the
theoretical long-term average increase in the
flows in the River Murray resulting from the
implementation of the water recovery measure:
• ‘theoretical’ because it is calculated using a
hydrological model which can assume that
the recovered water will simply flow through
the system in an uncontrolled way, whereas
the recovered water will actually be carefully
managed to achieve the desired outcomes at
the icon sites
• ‘long-term’ because it is calculated using the
climate data from 1891 through to 2003
• ‘average’ because it is the average of the
volume of flow calculated for each year of the
climate record
• ‘increase in the flows in the River Murray’
because all of the icon sites where the water
recovered for The Living Murray will be used
are along the River Murray.
It is important to differentiate between ‘LTCE
volumes’ and ‘entitlement volumes’ for water
recovered under the measures. Entitlements
recovered under TLM are all converted to LTCE
for accounting as this figure takes account of the
long-term reliability of allocation under different
entitlements and therefore produces a common
unit of measure.
Further information is available in Annex E of The
Living Murray Business Plan 2007 or on the MDBA
website at: www.mdba.gov.au/programs/tlm/faqs

The Living Murray Annual Implementation Report 2010–11

2.2

Report on The Living Murray
Central Register

Overall water recovery progress in 2010–11
In 2010–11, TLM continued to finalise the listing of
water from a small number of remaining measures.
At 30 June 2011, the total volume of recovered water
listed on the Environmental Water Register was
478.9 GL (LTCE), compared with 472.1 GL (LTCE) listed
at 30 June 2010.
The volumes listed on all three registers
comprising the Central Register are summarised
in Table 2.1. Figures for previous years are provided
for comparison.
Table 2.1 Volumes listed on the The Living Murray
Central Register
Date

Developmental
Register
(GL LTCE)

Eligible
Measures
Register
(GL LTCE)

Environmental
Water
Register
(GL LTCE)

30 June 2008

20.6

403.6

133

30 June 2009

0

194.9

342.5

30 June 2010

0

13.9

472.1

30 June 2011

0

7.1

478.9

The registers represent a total of 18 water recovery
measures that have been, or will be implemented
using TLM investment. Four measures were
completed during 2010–11, bringing the total number
of completed measures at 30 June 2011 to 16.
It is now estimated that the final volume of water to
be recovered, once all measures are completed, is
approximately 486 GL (LTCE), or 97% of the original
500 GL (LTCE) target. Several factors have limited the
ability of measures to fully meet the original target
with the available $700 million of investment. These
factors include changes in the market price of water,
changes to water market rules, and changes to
project budgets.
Further details on 2010–11 activities for each of the
three registers comprising the Central Register is
provided below.
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Developmental Register

Environmental Water Register

There were no measures listed on the Developmental
Register during 2010–11.

At 30 June 2011, there were measures with a
combined volume of 478.9 GL (LTCE) listed on the
Environmental Water Register. Measures that were
approved for final listing on the Environmental Water
Register during 2010–11 are the same as those listed
above under the ‘Eligible Measures Register’ section.

Eligible Measures Register
There were six measures listed on the Eligible
Measures Register at the start of 2010–11. By 30 June
2011, most of the remaining water to be recovered by
these measures had been recovered and listed on the
Environmental Water Register.
The water recovery measures that were completed
and advanced to final listing on the Environmental
Water Register during 2010–11 are listed below
(including the date of final listing):
•

NSW market purchase measure
(17 December 2010)

•

The Living Murray Water purchase measure
(17 December 2010)

•

Ricegrowers’ Association on-farm water
efficiency—round 2 measure (27 May 2011)

•

Sustainable soils and Farms on-farm
reconfiguration demonstration (27 May 2011).

Table 2.2 The Living Murray Eligible Measures Register at 30 June 2011
Measure title

Proponent

Measure type

Est. volume of
recovery remaining
(GL LTCE)

NSW package B

NSW

Infrastructure

7.1

Vic

Infrastructure

0

(Application made under
Clause 36 of IGA)
Lake Mokoan water
recovery package
Total

8

Type of entitlement being
recovered
NSW high, general and
supplementary security and
VIC entitlements
VIC unregulated flow
entitlements

7.1 GL
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Table 2.3 The Living Murray Environmental Water Register at 30 June 2011
Measure title

Proponent

Measure type

Volume recovered
(GL LTCE)

Entitlement
volume (GL)

Type of entitlements
recovered

Murray Irrigation Ltd
supplementary water
access licence

NSW

Market based

17.8

100

NSW package B

NSW

Infrastructure

56

60.765

NSW General Security
Water Act 1912 Licence

NSW market purchase
measure

NSW

Market based

115.3

291.535

NSW High Security

Tandou Limited
Supplementary Water
Access Licence

NSW

Market based

9.3

100

NSW Supplementary

RGA on-farm water
efficiency A1

MDBA

Infrastructure

1.2

1.747

NSW General Security

NSW wetlands water
recovery— stage 1

NSW

Infrastructure

0.55

0.579

NSW High Security

Pipe it

NSW

Infrastructure

0.16

0.2

NSW General Security

RGA on-Farm water
efficiency round 2

MDBA

Infrastructure

6.3

8.455

NSW General Security

Goulburn-Murray Water
recovery package

VIC

Regulatory and
infrastructure

144.9

273.06

VIC Low Reliability

Shepparton Irrigation
Area modernisation

VIC

Infrastructure

29.3

36.241

Lake Mokoan water
recovery package

VIC

Infrastructure

28.1

34.3

VIC Unregulated

Securing government
held water for
environmental use

SA

Other

13.0

13.0

SA Water Entitlement

Purchase from willing
sellers—stage 1 (5GL)

SA

Market based

5.0

5.429

SA Water Entitlement

Securing government
held water and purchases
from willing sellers

SA

Market based

17.0

18.232

SA Water Entitlement

Water through efficiency
tender

Aust Govt

Infrastructure

0.18

0.217

NSW General Security

Pilot market purchase
measure

MDBA

Market Based

13.3

18.719

NSW General Security

The Living Murray Water
Purchase Project

MDBA

Market based

18.6

20.009

VIC High Reliability

Sustainable Soils & Farms
On-farm Reconfiguration
Demonstration Project

MDBA

NSW Supplementary

NSW General Security
NSW Supplementary

VIC High Reliability

VIC High Reliability
VIC Low Reliability
VIC High Reliability

VIC High Reliability
SA Water Entitlement
Market based

Total

The Living Murray Annual Implementation Report 2010–11

3

3.185

478.9 GL

985.673 GL

VIC High Reliability
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Investment and water recovery targets
As part of the First Step Decision, TLM partner
governments committed to meeting agreed indicative
water recovery and investment targets (listed in
Section 1, Table 1.1). Progress towards these targets
in 2010–11 is shown in Table 2.4.

Table 2.4 Progress towards The Living Murray investment and water recovery targets at 30 June 2011
Jurisdiction

Indicative water
recovery target
(GL LTCE)

Water recovered
at 30 June 2011
(GL LTCE)

New South Wales

115

113.1

249

217.9L

115

114.8

214

219.5

South Australia

65

65.2

35

41.5

ACT

5

0

2

0

200

199.6

-

-

Australian Government (MDBA)
Total

10

Actual investment
at 30 June 2011
($ million)

Victoria

Australian Government (SEWPaC)6

6

Indicative
investment target
($ million)

200

200.0

-

-

$700 m

$692.7 m

500 GL

478.9 GL

Water recovered by the Australian Government (SEWPaC and MDBA) is apportioned across state targets according to the source of water recovery on completion of the measure.
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3 Environmental watering
3.1

Introduction

Inflows during 2010–11 were among the highest
on record. The highest rainfall on record occurred
in the southern half of the Basin and in parts of
south-east Queensland.
The high inflows allowed TLM to coordinate the
delivery of 533.475 GL of water to the icon sites.
Water was allocated from TLM water, Barmah–
Millewa Forest environmental water, NSW adaptive
environmental water and River Murray unregulated
flow accounts.
As a consequence of TLM water delivery and
unregulated flows during 2010–11, a significant
proportion of Barmah–Millewa Forest, Chowilla
Floodplain and Gunbower–Koondrook–Perricoota
Forest icon sites were inundated. At the Hattah Lakes
icon site, most of the lakes were filled naturally, with
water pumped to Lake Kramen for the first time
since 1993. Water levels in the Lower Lakes rose
well above the critical acidification threshold levels.
Large volumes of water were released through the
barrages, exporting salt and improving fish passage
and breeding.
As environmental water was not required in
autumn 2011, a decision was made to carry over
88 GL of environmental water. This will be made
available during 2011–12 in order to meet future
environmental objectives.

3.2

Planning

An annual environmental watering plan was
developed at the start of the 2010–11 water year to
provide the framework for environmental watering
decisions taken throughout the year at the icon sites.
This plan takes an adaptive management approach to
environmental watering, and provides opportunities to
adjust environmental watering decisions in response
to changing conditions throughout the year. The plan
began by reviewing the climate outlook, river inflows
and water storages in order to set the objectives for
2010–11 environmental watering.

Inflows
At the beginning of 2010–11, the outlook for inflows
and allocations was low, with drought continuing in
many areas of the southern Murray–Darling Basin.
Inflows for the 2009–10 water year (June 2009 to
May 2010) were the highest since 2005–06, however
still well below the long-term average as shown by
Figure 3.1.
As a result of the below average inflows, TLM partner
governments initially classified the water resource
scenario as dry and adopted management objectives
for this scenario.

Figure 3.1 Comparison of inflows to River Murray system (excluding the Darling River and Snowy River) in
selected years
The Living Murray Annual Implementation Report 2010–11
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Storages

3.3

The Living Murray portfolio

In early 2010, there were two flood events in the
northern Basin and over 2,000 GL of water passed
along the Darling River, much of which was stored in
Menindee Lakes. As a result, Menindee Lakes held
about 1,400 GL by the end of May 2010, having come
under MDBA control in mid-April 2010. This provided
a modest, but nonetheless very welcome, boost
to the outlook for the River Murray System. With
about 1,700 GL in Hume and Dartmouth storages,
the opening season water availability was the best
since 2006.

As a result of the significant inflows to the southern
basin storages during 2010–11 a total of 402.6 GL of
water was allocated to TLM.

Table 3.1 The Living Murray annual water portfolio 2010–11
Transaction

1
2

Volume (GL)

Water allocation carried over from 2009–10

88.0

Water allocation for 2010–11

314.6

Total TLM water available for 2010–11

402.6

Water usage during 2010–11

304.5

Unused water

98.1

Encumbrances

7.21

Evaporation losses on carryover

2.92

Water allocation carried over to 2011–12

88

Encumbrances are re-payments on water loans on purchased entitlements.
Carry over in Victoria is subject to evaporation losses.

At 30 June 2011, a total of 304.5 GL of TLM water was used at various icon sites. This was the largest volume
of TLM water delivered since recovered entitlement water was available. Of this, 88 GL of water allocation was
carried over for use during 2011–12. Table 3.2 shows the volumes of TLM water delivered to icon sites since
2005–06.
Table 3.2 The Living Murray water delivered to icon sites since 2005–06
Source of
environmental water
TLM water

12

Annual environmental water use (GL)
2005–06

2006–07

2007–08

2008–09

2009–10

2010–11

-

8

4.16

6.081

65.727

304.5
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3.4

Water delivery

At the beginning of 2010–11, under the dry scenario,
the Lower Lakes was a high priority for environmental
watering due to its high salinity levels and an
increasing risk of acidification. While allocations were
initially low, there was significant volume of water
allocation carried over from 2009–10. This provided
The Living Murray partner governments with its first

opportunity to trial a larger watering action at
multiple icon sites, known as the 2010–11 multi-site
watering trial. It was agreed to trial the delivery of
environmental water through Barmah–Millewa Forest
to the Lower Lakes to maximise the environmental
benefits. There were other environmental watering
events of smaller volumes in 2010–11, which are
summarised in Table 3.3.

Darter and chicks in Barmah Forest (photo by Keith Ward Goulburn Broken CMA)
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Table 3.3 The Living Murray coordinated watering actions during 2010–11
Site

Locations within site

Volume
delivered and
account (GL)

Water
account

Period of
watering

Objectives

Multiple site
watering

Barmah–Millewa Forest
(NSW and Vic)/Lower
Lakes, Coorong and
Murray Mouth (SA)

428

199
TLM EWA1

September–
February

Facilitate the recovery and
maintenance of wetland
vegetation, and contribute to a
successful bird-breeding event.
Reduce risk of acidification and
salinisation of the Lower Lakes.

Murrumbidgee River
(NSW)/Lower Lakes,
Coorong and Murray
Mouth (SA)

23.039

TLM

May–June

Improve water quality in the
Murrumbidgee River and River
Murray as well as provide and
prolong inundation of the river
red gum forest and associated
wetland systems. Benefits of
flows at the Lower Lakes include
continued fishway releases
through winter 2011. Continued
barrage releases also helped
reduce salinity in the Lower
Lakes and Coorong.

Goulburn River (Vic)/
Lower Lakes, Coorong &
Murray Mouth (SA)

33

TLM

November–
December

Provide a dilution flow from
the Goulburn River to the River
Murray to help mitigate an
emerging blackwater event.
Flows to Lower Lakes contribute
to fishway and barrage releases.

Lower Darling Anabranch
(NSW)/Lower Lakes (SA)

15

TLM

September–
October

To improve the health of
drought stressed vegetation
communities, improve native
fish stocks, provide habitat and
food production for bird species
and other fauna such as frogs.
To connect the Lower Darling
Anabranch to the River Murray.

Chowilla Horseshoe, Lock
6 depression, Monoman
Depression, Punkah Island
Depression

0.045

TLM

September–
November

Facilitate the recovery and
maintenance of floodplain
vegetation, and maintain habitat
for birds and frogs, including
threatened species such as the
southern bell frog.

Punkah Creek
Floodrunner, Punkah
Creek aquadam, Punkah
creek Depression
(Chowilla)

0.034

TLM

December

Contribute to improving the
health of long lived vegetation,
including mature river red gum,
black box and other high priority
vegetation. Provide habitat for
frog populations, including the
threatened southern bell frog.

Twin Creeks, Monoman
Creek Depression, Gum
Flat (Chowilla)

0.057

TLM

September–
November

Contribute to improving the
health of fringing wetland
vegetation. Provide breeding
opportunities for waterbirds and
frogs including the southern
bell frog.

Lake Alexandrina, Coorong
estuary and Murray Mouth

34.3

TLM

December
2010–March
2011

Enhance migratory waterbird
habitat to allow for greater fish
passage across the barrages
between the Coorong, Murray
Mouth and Lake Alexandrina.

Chowilla,
Lindsay–
Wallpolla
Islands
(including
Mulcra)

Lower Lakes,
Coorong and
Murray Mouth

Total

1
2
3

14

219 BMF
EWA2 10
NSW3
adaptive

533.475 GL

The Living Murray environmental water allocation.
Barmah Millewa Forest environmental water allocation.
NSW adaptive environmental water allocation
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In spring 2010, as storage inflows continued
to increase, the management scenario for
environmental watering changed to adapt to the
larger flows in the system. The objective of the
multi-site trial was extended to increase the duration
of environmental flows in low lying areas of the
Barmah–Millewa Forest, following the recession of
natural flood flows. As further high inflows occurred
throughout the summer of 2010–11, the objectives
were again expanded, consistent with the adaptive
management approach. These expanded objectives
included the continuation of bird breeding events
which had been initiated by the extended flooding.
Additionally, a more natural (slower) recession
was implemented which allowed greater dilution
of the blackwater event as river flows returned to
river capacity.
The Barmah–Millewa Operations Advisory Group
(BMOAG) coordinated the environmental water
delivered to the Barmah-Millewa Forest to ensure
it achieved its objectives. This group included river
operators, environmental water holders, site and
river managers. They spoke weekly to improve
environmental water actions, by providing a forum
for the sharing of operational and environmental
information. An example of the information shared
by this group to make decisions regarding the
environmental water is shown in Figure 3.2.
Figure 3.2 is a hydrograph of the 2010–11 event
depicting actual flows, modelled natural flows and
release without environmental water flows. The
hydrograph clearly shows the contribution of the
environmental water to the natural flood event. The
environmental water was delivered as a specific flow
rate at Yarrawonga weir. The flow rates correspond
to river heights and the extent of flooding in the
Barmah-Millewa Forest. The flow rates were targeted
for specific environmental outcomes at the icon site
as advised by the BMOAG. The figure demonstrates
the real-time decision making by the BMOAG.
As Figure 3.2 shows, the release occurred during an
extended period of flooding and unregulated flows.
The water provided environmental benefits not only
to the Barmah–Millewa Forest but the entire River
Murray system, all the way to the Coorong and
Murray Mouth.
In addition to the 428 GL water used in the multisite watering trial, 33 GL of TLM water was supplied
from the Goulburn to the River Murray. The extra
water was a trial within normal operating constraints
to provide flows down the River Murray to mitigate
the large hypoxic blackwater event between spring
and summer. The blackwater event was caused by
widespread natural flooding following extensive
drought conditions. It affected the entire River Murray
from Barmah–Millewa Forest to the Lower Lakes.
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The multi-site watering trial was the first time
environmental water was released from Hume
Reservoir and ultimately to the Lower Lakes. It
consisted of natural flooding; pre-releases from
Hume Reservoir, Lake Victoria, Lake Menindee;
199 GL of TLM water (drawn equally on entitlements
held by the upper states); 219 GL from the Barmah–
Millewa Forest Environmental Water Account; and
10 GL of NSW environmental allocations.
Environmental water deliveries such as the multi-site
watering trial are subject to complex interactions
between planned environmental releases, storage
releases for flood mitigation operations and
unregulated tributary inflows. These complex
interactions inevitably bring to the fore many issues
which need to be resolved. The Independent River
Operations Review Group (IRORG) was consulted
to review the multi-site trial. Based on their review
of the 2010–11 event a range of issues that either
occurred, or have the potential to occur in future
events were identified.
The IRORG identified issues and classified them into
the following three categories:
1. Fundamental issues: These issues relate to the
fundamental aspects of water delivery operations
and management. They are often related to the
physical and hydraulic issues governing the
delivery of water to the environment. They will
be common to many environmental events and
their resolution will underpin and support the
resolutions of other related issues.
2. Enablers: Whilst not directly related to
achievement of specific water delivery or
environmental outcomes, these issues are related
to administration, decision-making and coordination processes, which enable and facilitate
the achievement of the desired outcomes. These
issues are the means by which desired ends can
be achieved.
3. Policy and accounting issues: These issues relate
to policy and accounting. The resolution of these
issues in many cases will depend on, and flow
from, the solutions to the fundamental issues.
Unlike the fundamental issues, which are strongly
influenced by assessing the physical and hydraulic
issues governing the delivery of water to the
environment, the policy and accounting issues
have multiple potential solutions. It is considered
likely that in a number of cases there will not be
one ‘best’ solution for all situations.
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Figure 3.2 Barmah–Millewa Forest environmental watering timeline 2010–11.
This figure was developed to demonstrate a working example of adaptive management to achieve environmental
outcomes through water delivery.
Data was sourced from: the Barmah–Millewa Operations Advisory Group teleconference notes, MDBA Water
Quality Program, and MDBA River Operations Program.
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3.5

River Murray unregulated
flow event

the event. This period of unregulated flows meant
that some of The Living Murray allocations initially
committed for watering actions were either partially
or fully met by the high inflows.

The continued high flows through spring 2010 and
summer 2010–11 resulted in a prolonged period
of unregulated flow being announced for the River
Murray and Lower Darling systems. For the first time
TLM was responsible for prioritising environmental
watering actions during a River Murray unregulated
flow event. Table 3.4 provides a summary of the
environmental watering actions prioritised by TLM
partner governments during the early stages of

It was found that prioritising environmental
watering was beneficial during the early stages of
the event when smaller volumes of River Murray
unregulated flows were available. As larger amounts
of unregulated water became available, prioritisation
was not required because most of the environmental
watering sites were inundated by the high flows.

Table 3.4 Unregulated watering actions prioritised by The Living Murray partner governments by icon
site 2010–11
Icon site

Locations
within site

Gunbower–
Koondrook–
Perricoota Forest

Gunbower
Creek

Hattah Lakes

Period of
watering

Objective

6

October 2010–
November 2010
and April 2011

Facilitate the recovery and
maintenance of native fish
populations.

Lake Kramen

3

October 2010–
December 2010
and April 2011–
May 2011

Maintain habitat for native fish and
waterbirds and provide occasional
breeding for waterbirds.

Chowilla, Lindsay–
Wallpolla Islands
(including Mulcra)

Werta Wert
Wetland,
Lake Littra,
Coppermine
Waterhole
and
Monoman
Island
Horseshoe

2.13

December
2010–March
2011

Facilitate the recovery and
maintenance of floodplain
vegetation, and maintain habitat
for waterbirds and frogs.

River Murray
Channel

Reid Flat
and Morgans
East Lagoon

0.265

December
2010–March
2011

Maintain and improve health of
long-lived vegetation for regent
parrot habitat. Promote successful
breeding events in frog and
threatened waterbird communities.

16 Wetlands
located along
River Murray
Channel

3.7

November
2010–
December 2010

Improve groundwater conditions
surrounding the wetlands. Provide
habitat for frog and waterbird
species. Improve condition of
vegetation.

Total

Volume
delivered (GL)

15.095 GL
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4

Environmental monitoring

4.1

Introduction

The Living Murray Environmental Monitoring
Program coordinates monitoring activities to assess
the condition of the six icon sites and assess progress
towards the ecological objectives at each site.
The Living Murray monitoring activities are guided by
The Living Murray Outcomes Evaluation Framework
and consist of three main categories of monitoring.
These categories are further described in the next
section and include:
•

River Murray system-scale monitoring

•

icon site condition monitoring

•

intervention and compliance monitoring.

Implementation of these monitoring activities involves
close coordination and communication between
the MDBA, jurisdictional agencies and icon site
managers. The Living Murray Environmental Watering
Group, comprising jurisdictional representatives, also
plays an important role in assisting with coordination
of monitoring efforts.

4.2

Priorities and outcomes
for 2010–11

Post drought conditions including
blackwater event
As reported in Section 3.4, the widespread inundation
of floodplains during 2010–11 resulted in a
blackwater event throughout the River Murray system

and some of its tributaries. The Environmental
Monitoring Program worked with the MDBA’s Water
Quality Program to coordinate monitoring and
reporting of the blackwater event to assess whether
fish and other animals were being adversely affected,
and to track the movement of blackwater down the
river system. Monitoring also provided information
about the impacts of blackwater on floodplain forests,
wetlands and adjoining rivers.

River Murray system-scale monitoring
Throughout 2010–11, The Living Murray
Environmental Monitoring Program continued its
River Murray system-scale monitoring of waterbird
and vegetation communities. The flooding of the River
Murray floodplains delivered water to previously
drought-stressed areas throughout the river systems.
The monitoring program documented the transition
from drought to wetter conditions for waterbird
and vegetation communities. The information is
now available to assist in decision making which
will maximise the ecological benefits to the River
Murray system.
•

Waterbirds: in November 2010 the Environmental
Monitoring Program conducted the fourth annual
aerial survey of waterbird populations at icon sites.
This project was undertaken in conjunction with
the Eastern Australian Waterbird Survey to enable
survey results to be understood in the context of
waterbird populations in south-east Australia.
Initial results indicate that large numbers of
waterbirds were observed at the Lower Lakes and
in Barmah Forest.

Monitoring waterbirds (photo by Richard Kingsford University of NSW)
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•

•

Vegetation: vegetation monitoring at the systemscale have targeted river red gum and black box
canopy condition. Much of the vegetation survey
work was affected by the extensive flooding during
the year. The 2010 Stand Condition Model was
used to predict the condition of river red gum and
black box stands based on the satellite data of the
icon sites. The model predicted that:
79% of the area covered by river red gum
(Eucalyptus camaldulensis) and black box
(Eucalyptus largiflorens) communities in The Living
Murray icon sites were in a stressed condition
(moderate to severely degraded condition) in 2010:
−− the extent of good condition stands (21%)
remained the same between 2009 and 2010
−− the extent of moderate condition stands
decreased by 9% between 2009 and 2010
due to an increase in the area of poorer
condition stands
−− good condition stands were concentrated
around the river channel, and permanent
anabranch creeks and wetlands.

Icon site condition monitoring
Condition monitoring provides specific information
on the condition of icon sites and trend in condition
over time. Condition monitoring does not attempt to
assess ecological responses to TLM management
actions, as this is the purpose of intervention
monitoring. The refinement and implementation of
the monitoring program has been accelerated and
now includes condition monitoring plans for each
icon site.

‘B’ category monitoring activities use sitespecific methods that are appropriate to the local
characteristics of each site, for example, understory
and aquatic vegetation, and netting for fish on
shallow wetlands.
‘O’ category monitoring activities are those relating
to icon site objectives but less easily linked to TLM
ecological objectives.
Further details on condition monitoring activities at
specific icon sites and their results are provided in the
icon site chapters of this report.

Intervention monitoring
In 2010–11, the Environmental Monitoring Program
conducted a number of intervention monitoring
projects to provide clear information about the links
between TLM management interventions such as
environmental watering, and ecological and other
responses. Intervention monitoring now incorporates
compliance monitoring, specifically around the water
measurements aspects at the icon sites.
The information gained from these monitoring
projects will be used to refine and improve future
watering and management actions to maximise the
environmental benefits resulting from TLM. Examples
of key intervention monitoring projects conducted in
2010–11 are:
•

Quantifying the ecological benefits of an
environmental release from Goolwa Barrage
fishway, with reference to diadromous fish (fish
that migrate between fresh and salt water).
Interim results from the first two fish surveys,
conducted in October and November 2010,
indicate a greater number of fish were moving
through the barrages than in the previous three
years of sampling (i.e. from 2006–09). Movement
of diadromous species (e.g. common galaxias
(Galaxias maculates) and congolli (Pseudaphritis
urvillii) is steady, but in relatively low numbers
compared to the numbers recorded for many of
the freshwater species.

•

Monitoring freshwater turtles in Barmah–Millewa
Forest to assist cultural management. This project
aims to provide a scientific framework for the
culturally led management of turtle populations in
Barmah–Millewa Forest. In 2010–11 river sampling
was restricted by high flows; however the study
increased the effort made in transferring technical
skills to the Yorta Yorta community, for whom the
turtles have great cultural significance.

Monitoring activities within each Condition Monitoring
Plan are categorised into three groups: A, B and O.
‘A’ category monitoring activities use standardised
methods and are undertaken at all icon sites.
They include:
•

fish condition monitoring using the Sustainable
Rivers Audit methodology

•

waterbird condition monitoring using a standard
on-ground method to link with the annual aerial
waterbird survey

•

tree condition monitoring for red gum and black
box using on-ground assessments linked to
remote-sensing data.
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•

Risk intervention monitoring projects at Chowilla
to provide essential information on risks
associated with the operation of the Chowilla
environmental regulator and to help assess
progress towards achieving Chowilla icon site
ecological objectives. In 2010, five projects were
implemented at Chowilla:
−− surface-water quality monitoring
−− groundwater quality and level monitoring
−− soil salinity and moisture monitoring
−− salinity modelling
−− Murray cod (Maccullochella peelii)
movement monitoring.

Intervention monitoring in 2010–11 was affected by
the extensive flooding of the River Murray System and
inundation of many sampling sites. In some cases this
prevented the completion of sampling. In addition,
high spring and summer inflows led to an extensive
blackwater event along the River Murray and some of
its tributaries and anabranches. The blackwater event
occurred from mid-November 2010 and lasted until
mid-April 2011.
Table 4.1 summaries The Living Murray intervention
monitoring projects for 2010–11. Further information
on monitoring results is provided in the relevant icon
site chapters of this report.

Table 4.1 The Living Murray intervention monitoring projects in 2010–11
Project

Project description and results to date

River Murray fishway
assessment program

Description: assess fish passage through Sea to Hume fishways as they are constructed.

Resnagging
monitoring between
Lake Hume and
Yarrawonga

Description: assess if resnagging has led to an increase in fish population growth and distribution,
and identify population responses.

Movement and
spawning of
freshwater fish in the
Chowilla anabranch
system

Description: investigate the spatial scale and timing of Murray cod and other large-bodied fish
movements in the Chowilla anabranch system in response to decreased or increased discharge in
Slaney Creek. Investigate the response of flow-cued spawners (e.g.: golden perch) to an artificial
increase in discharge in spring/summer.

Assessing the
effectiveness of
environmental flows
on fish recruitment,
water quality and
secondary productivity
in Barmah–Millewa

Description: determine the influence of various water management regimes (particularly
environmental watering) on: 1) native and exotic fish spawning and recruitment; 2) water quality;
and 3) zooplankton communities.

Hattah Lakes
groundwater
monitoring program

Description: install groundwater bores within the Hattah Lakes, undertake regular monitoring of
groundwater depth and salinity; and provide information to determine groundwater response to The
Living Murray actions at the icon site, to provide a robust assessment of any salinity impacts.

Results: successful movement through the completed fishways has been documented, benefiting
fish communities along those sections of the River Murray.

Results: native fish are using the habitats created by resnagging, however the study into fish
population growth requires further data.

Results: emigration of radio-tagged golden perch and Murray cod from the impact site was
considerable with inter-species differences in movement and spawning behaviour after flows.
Murray cod spawned during high and low flows. Golden perch did not spawn in response to
increased discharge.

Results: the extensive and prolonged blackwater event had a negative impact on native fish
and findings indicate that flooding does not always deliver short-term benefits for native fish
populations. The density of zooplankton during spring was highest in wetland habitats.

Results: this is a multi-year project that will be completed in the 2011–12 financial year. The final
report for this project is yet to be completed.
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Monitoring and
assessment of
the efficiency of
the Gunbower
Weir fishway and
Thompsons Weir
fishway

Description: gather technical and biological information to inform the design of three new fishways
proposed as part of the Hipwell Road Channel package of works for Gunbower Forest. This project
will also demonstrate the outcomes of restoring fish passage in major anabranch systems and
how irrigation delivery can be scheduled in a manner that can also provide benefits to native
fish populations.

Monitoring
groundwater bores
across Gunbower
Forest

Description: to provide information for groundwater and salinity impact assessments and enable
reporting against objectives and identified risks.

Results: assessment of the two fishways has provided the necessary data to validate the inclusion of
small (>30 mm long) fish and crustaceans in the design objectives for future fishways. Operational
changes at Gunbower Weir fishway and structural modifications at Thompsons Weir fishway are
required to achieve adequate fish passage.

Results: the final report for this project is yet to be complete.
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Project

Project description and results to date

Freshwater turtle
monitoring in
Barmah–Millewa
Forest to assist
cultural management

Description: provide a scientific framework for the culturally led management of turtle
populations in Barmah–Millewa Forest. This study involves transferring technical skills to the Yorta
Yorta community.

The response of a
large lowland river
to the transition from
drought to flood at key
sites around Barmah–
Millewa.

Description: improve understanding on how the River Murray Channel and riverine areas around
the Barmah–Millewa Forest respond and change upon flooding after a prolonged drought.

Quantifying the
ecological benefits
of an environmental
release from Goolwa
Barrage fishway,
with reference to
diadromous fish.

Description: determine whether juvenile congolli utilise the Goolwa Barrage fishway to travel from
the estuary into the Goolwa weir pool during a fishway release of 5 GL. Assess the movement and
abundance of other fish species during release, and compare this to previous assessments under
no-flow conditions.

Chowilla critical
monitoring needs
2010–11: Groundwater
monitoring.

Description: to improve the understanding of groundwater processes on Chowilla Floodplain and
these may be affected by the operation of the Chowilla environmental regulator.

Chowilla critical
monitoring needs
2010–11: Murray
cod movement in
response to a high
flow event

Description: to improve understanding of how Murray cod move or migrate in response to high
flows and improved connectivity.

Chowilla critical
monitoring needs
2010–11: Assessing
the impacts on river
and anabranch
salinity associated
with operation of
Chowilla floodplain
structures

Description: determine the salinity impacts of flow management (regulator operation) compared to
the do nothing scenario in terms of EC and salt load change at Morgan.

Chowilla critical
monitoring needs
2010–11: Surface
water monitoring

Description: to provide water quality information to be used in the development and management of
the Chowilla regulator operating and monitoring program.

Understanding
blackwater generated
from the Koondrook–
Perricoota Forest

Description: this project provides guidance for the development of a risk management plan for
blackwater associated with environmental watering of the Koondrook–Perricoota floodplain. The
project also undertakes preliminary investigations of the assumptions included in the existing
blackwater models, and will recommend an adaptive management approach for the management
of blackwater during environmental watering events.

Results: Preliminary turtle monitoring results indicate similar abundances to 2009–10. Results
have been disseminated to Elders of the Yorta Yorta community as part of the information sharing
approach.

Results: eight sites have been sampled, monthly, over a period of 4 years, resulting in an extensive
dataset documenting the compounding impacts of drought on the rivers of the Murray–Darling
Basin. Data analysis is now underway and the final report for this project is yet to be completed.

Results: preliminary results indicate greater number of fish sampled moving through the barrages
than in three years of no/low flows between 2006 and 2009. Movement of diadromous species
observed, but lower numbers compared to many freshwater species. The final report for this project
is yet to be finalised.

Results: groundwater monitoring on the floodplain indicates a general elevation of the watertable
compared to the previous monitoring conducted during drought conditions. Data is still being
collected and analysed to determine the effectiveness of the regulator in contributing to positive
ecological response. The final report is yet to be completed.

Results: the large-scale movements observed during the study and not previously observed during
low flow conditions suggest that Murray cod are a highly mobile species capable of undertaking
large-scale movements. This highlights the importance of maintaining connectivity between
habitats within the Chowilla system and more broadly within main channel habitats of the Murray–
Darling Basin.

Results: this is a multi-year project that will be completed in the 2011–12 financial year. The Model
and other inputs to the assessment process have been updated consistent with the program work
plan and the Model calibration process has commenced.

Results: high rainfall and high flow conditions during the 2010–11 financial year had a significant
impact on monitoring activities within the floodplain, including limiting ground access for
monitoring personnel, damage to some monitoring equipment, and a temporary cessation of
continuous monitoring at some locations. At the time of writing, data was still being collected and
analysed. The final report for this project is yet to be completed.

Results: periodic flooding of riparian floodplains is vital for floodplain health and for the transfer
of carbon from the floodplain to the river. Localised blackwater events are a natural occurrence,
the risk increases as blackwater events are prolonged. To minimise the risks posed by hypoxic
blackwater during future managed events: 1) flows in the forest are managed to minimise the
formation of ponded water; 2) any operational constraints on the volume of the water that can exit
the forest be removed; and 3) the timing of floods be managed to minimise unseasonal inundation
during warm conditions.
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Project

Project description and results to date

Assessment of impact
of blackwater on the
fish distribution and
abundance in the
Barmah–Millewa
region

Description: determine the short-term effects of the Barmah–Millewa Forest blackwater event on
fish and crayfish.

Data collection,
collation and
learnings on
blackwater in the
southern basin and to
analyse the event

Description: document the learnings from the blackwater events in the Edward–Wakool and River
Murray systems in spring 2010 and summer–autumn 2010–11. To provide information on the water
quality of affected rivers and tributaries and the status of blackwater in the rivers and to inform
management options.

Results: large numbers of Murray crayfish were observed exiting the water at sites affected by
blackwater, leaving them vulnerable to predation and exploitation. Large numbers of shrimp
and yabbies appeared to have died as a result of the blackwater. Exotic fish species, particularly
common carp, appeared tolerant of blackwater. The abundance of large-bodied native species
(Murray cod, trout cod, silver perch and golden perch) was reduced at sites affected by blackwater
compared to unaffected sites.

Results: the water quality information gathered was used to develop a series of recommendations
to minimise the impact of future hypoxic blackwater events: 1) flow releases from weirs may be
controlled to manage water quality; 2) potential fish refuges where targeted mechanical re-aeration
could be employed during blackwater events be identified; 3) dilution flows be used to dilute carbon
and increase oxygen levels; 4) dilution flows are delivered on the falling limb of the flood hydrograph
and remain within channel. To reduce the risk of future hypoxic blackwater events occurring: 1) the
frequency of environmental flows be controlled to ensure that they occur prior to the peak in litter
accumulation and that they be delivered to and allowed to drain from the floodplain before the onset
of high temperatures and; 2) environmental watering of floodplains should be accompanied by
increased flows in receiving channel to allow for dilution of the return flows.
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5 Environmental works and measures
5.1

Introduction

The Living Murray Environmental Works
and Measures Program aims to design and
build infrastructure works that enhance the
environmental outcomes achieved from the use
of environmental water at icon sites. These works
include regulating structures, water delivery
channels, and fishways. The program represents
approximately $287 million of investment and is
due to be completed in 2013–14.
Once completed, the works will enable the
delivery of water to wetlands and floodplains
using regulated supplies of water. As such, they
break the dependence on natural floods to get
water onto the floodplain, although natural floods
will still be used where available to trigger and
boost watering events.
The operation of the proposed works can be
adapted to a wide range of climatic conditions
and water availability scenarios, enabling highly
efficient use of environmental water. This is
particularly important in the context of potential
future climate change, which is likely to reduce
the size and frequency of natural flood events
that have historically sustained wetland and
floodplain ecosystems.

5.2

Priorities and outcomes
for 2010–11

Overall progress of major infrastructure works
Under the Environmental Works and Measures
Program, six major infrastructure projects are being
undertaken across three of the icon sites, including:
•

two projects at Gunbower–Koondrook–Perricoota
Forest

•

one project at Hattah Lakes

•

three projects at Chowilla Floodplain and Lindsay–
Wallpolla Islands.

In 2010–11, the priority of this program was to ensure
these projects continued to progress through the
detailed design and/or construction stages. The best
efforts and plans were severely disrupted by the
flooding. The flooding commenced in September and
extended through the summer period with summer
inflows twice the previously recorded maximum. The
floods have impacted all sites ranging from loss of
access for critical investigations (eg. geotechnical and
cultural heritage), to suspension of construction, to
delaying the start of construction.
Table 5.1 summarises the progress of all EWMP
infrastructure projects during 2010–11.
Further information on individual projects is provided
in the relevant icon site chapters of this report.

Construction work at Chowilla Floodplain (photo by Ben Dyer, MDBA)
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Table 5.1 Summary of The Living Murray infrastructure works and progress during 2010–11
Icon site

Description of TLM infrastructure works

Progress in 2010–11

Barmah–
Millewa Forest

No major works

n/a

Gunbower–
Koondrook–
Perricoota
Forests

Gunbower Forest:

• detailed designs for the Hipwells Road
channel have commenced

• upgrade of Hipwells Road channel (and associated
works) to divert water from Gunbower Creek into the
forest via Spur Creek, delivering water to up to 4,750
ha of forest

• construction of the three regulators
associated with the lower landscape works
was deferred for a year due to the flooding

• upgrade of three existing regulators to deliver water
to up to 2,500 ha, including Black Swamp, Reedy
Lagoon and Yarran wetlands in the lower forest
Koondrook–Perricoota Forest:
• Package of works to deliver water to up to 16,000 ha
of forest, including:
−− 3.8 km channel (Torrumbarry Cutting) to divert
water from the River Murray above Torrumbarry
Weir into the forest

• construction has commenced. The start up
of construction was delayed due to residual
water in the forest from the flooding
• construction is currently scheduled to be
complete in January 2012 but this is based on
no major flood delay

−− two regulators at Swan Lagoon
−− levee bank and four regulators at the lower forest
−− return channel and regulator at Crooked Creek
Hattah Lakes

• Package of works to deliver water to up to 5,600 ha
within the lakes system, including:
−− pumping station to supplement natural flows from
the River Murray into Hattah Lakes
−− four regulators and three levees within the lakes
system
−− refurbishment of an existing regulator
−− excavation of small sections of Chalka Creek bed.

• detailed designs completed and construction
proposal submitted
• second Cultural Heritage Management Plan
completed (note it is not possible to amend
CHMP’s so a second plan was required when
a new regulator was added to the package
of works)
• all statutory approvals for construction have
been sought
• it is expected that tenders will be called in
August 2011

Chowilla
Floodplain
and Lindsay–
Wallpolla
Islands

Chowilla Floodplain:
• Package of works to deliver water to up to 5,000 ha to
the floodplain, including:
−− regulator on Chowilla Creek to divert water into
Chowilla anabranch system
−− upgrade of weirs on Pipeclay and Slaney creeks
and secondary regulators to manage flows in and
out of anabranch system

• tender awarded for the upgrades of weirs on
Pipeclay and Slaney creeks
• construction of the Chowilla Creek regulator
and ancillary structures ceased in September
and not expected to recommence until late
in 2011
• first draft of the Operating Plan for the works
has been developed

−− fishways to provide fish passage in and out of the
anabranch system
Mulcra Island:
• package of works to deliver water to up to 800 ha of
floodplains and wetlands, including:
−− regulator on Potterwalkagee Creek to inundate
Mulcra Island floodplain
−− smaller secondary regulators to control flows
within the anabranch system

• construction largely completed prior to the
flooding. One site to be completed and defects
to be repaired
• second draft of the Operating Plan for the
works has been developed, this includes a
strong participation from all stakeholder
agencies

Upper Lindsay River:

• investment proposal approved

• two small regulators on the upper Lindsay River
anabranches to allow greater variability of flows
through this system

• contract for detailed design has been let—
lack of access to site has delayed progress of
detailed design

• replacement of an existing weir on Mullaroo Creek
with a gated structure and a fishway
Coorong,
Lower Lakes
and Murray
Mouth
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no major works
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Icon site

Description of TLM infrastructure works

Progress in 2010–11

River Murray
Channel

Sea to Hume Fishways Program:

• fishways at Stevens Weir and Edward River off-take
in NSW

• construction of fishways at Locks 2, 4, 5, 11,
15, Edward river offtake and Stevens Weir are
in progress. All sites have had some impact
from the flooding. If regulated flow conditions
occur over the summer period all sites should
be completed in 2011–12

SA weir pool manipulation

• construction has been completed.

• 12 new fishways on locks/weirs along the
River Murray

• construction of two secondary structures off the
Lock 4 weir pool to assist operational flexibility and
security during weir pool raisings

Investment in The Living Murray works and measures
During 2010–11, the total budget for EWMP (covering the period 2003 to 2013) was increased from $280 million
to $287.8 m. The additional $7.8 m was primarily to provide sufficient funds for designs and infrastructure
works at the Upper Lindsay River works, as well as providing additional funding for construction at the
Chowilla project.
At 30 June 2011, approximately $164.5 m had been expended by the program. Table 5.2 shows the distribution of
this expenditure amongst works at various icon sites, as well as current best estimates of the distribution of the
remaining budget.
Table 5.2 The Living Murray environmental works and measures current and projected distribution of
budget expenditure
TLM infrastructure project

% of total budget
expended at 30 June
2011

Estimated % of total
budget still to be
expended

Estimated % of total
budget expended by end
of program

Koondrook works

10.16%

12.19%

22.35%

Gunbower work

3.01%

6.80%

9.81%

1.68%

9.55%

11.22%

Gunbower–Koondrook–Perricoota Forest

Hattah Lakes
Hattah works

Chowilla Floodplain and Lindsay–Wallpolla Islands (including Mulcra)
Mulcra Island works

3.78%

0.26%

4.04%

Chowilla works

9.61%

9.92%

19.53%

Upper Lindsay River works

0.20%

2.23%

2.43%

17.48%

1.00%

18.47%

Edward River fishway

0.72%

0.04%

0.77%

Stevens Weir fishway

1.38%

0.13%

1.51%

Minor projects

6.66%

0.00%

6.66%

Program delivery

2.47%

0.73%

3.20%

River Murray Channel
Sea to Hume fishways
Other

Total

57.15%

42.85%

100.00%

$164.5 m

$123.3 m

$287.8 m
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6

Communication and community
consultation

6.1

Communication
and Community
Consultation Program

The Living Murray Communication and Community
Consultation Program aims to ensure communities
and other stakeholders are able to receive
information about The Living Murray and be consulted
about TLM activities.
The communications and consultation team
comprises staff from the MDBA, South Australian,
Victorian and New South Wales agencies. The team
is responsible for developing and implementing The
Living Murray Communication and Consultation
Strategy which aims to:
•

increase awareness and understanding of The
Living Murray program

•

promote the use of The Living Murray Water
Portfolio to achieve environmental outcomes

•

engage communities and provide opportunities for
them to contribute their views.

Consultation activities include community
consultation for TLM infrastructure works and
environmental waterings, through the icon site
community reference groups and for Koondrook–
Perricoota Forest, the Community Operations and
Planning Advisory Committee.
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6.2

Communication activities

The Living Murray Communication and Community
Consultation Program is responsible for raising
community awareness and support for The Living
Murray program by producing communication
materials about the amount of water recovered;
environmental watering activities; the results of
environmental monitoring; and the status of the
works and measures program.
During 2010–11, the communication and consultation
program conducted a significant task to document the
story of The Living Murray program as it moves focus
from water recovery to delivery. It is expected that The
Living Murray story—one of Australia’s largest river
restoration projects will be published during 2011–12.
Other communication activities, aimed at raising
awareness of The Living Murray program amongst
a broad audience, included working with the
Department of Sustainability and Environment and
the Mallee Catchment Management Authority to
develop an interpretation display at the Mildura Visitor
Information Centre about The Living Murray program
and surrounding icon sites. The Living Murray
program also provided sponsorship for the Murray
Meander, a one week boating charity event which
travelled from Mildura to Goolwa, South Australia,
and involved 167 participants, three icon sites, and
raised over $160,000 for charity.
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Community consultation — Jamie Hearn, The Living Murray communications coordinator for NSW, and Barham
community members (photo by Irene Dowdy © MDBA)

6.3

Consultation activities for the
icon sites

Across the icon sites the continuation of the works
projects, as well as environmental watering and
monitoring activities, continued to require significant
consultation at the local level to ensure communities
and stakeholders were well informed and had the
opportunity to provide input.
Further information on program activities at the
icon site level is provided in the icon site chapters of
this report.
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7

Indigenous Partnerships Program

Des Morgan (Yorta Yorta) and Norman Moore (Barapa Barapa), members of the Joint Indigenous Group (photo by
Irene Dowdy © MDBA)

The Living Murray Indigenous Partnerships Project
is a vital component of the consultation and
communication for The Living Murray Initiative.
The aim of the project is to ensure that Indigenous
community knowledge, values and perspectives are
taken into consideration in icon site management
and planning. The project employs Indigenous
Facilitators and Indigenous Cultural Heritage
Monitors who work with icon site managers to fulfil
the program’s objectives.
The Murray Lower Darling Rivers Indigenous Nations,
under a Memorandum of Understanding with the
MDBA, provide whole-of-river strategic advice to
TLM and facilitate cooperation and coordination
between Indigenous nations and the government.
During 2010–11 Indigenous facilitators consulted with
Traditional Owners on TLM works and measures to
ensure that significant cultural sites are identified
and protected.
Further detail on The Living Murray consultation
and engagement activities with community and
Indigenous stakeholders is provided in the icon site
chapters of this report.

Case study: Indigenous consultation on
Mulcra Island works
‘With Mulcra Island it’s worked really well—the
role that Indigenous people played in getting that
infrastructure built and the partnerships they built
with government agencies and contractors. That’s the
key thing: it’s building relationships and partnerships.
‘I found that with the Indigenous people being
engaged fairly regularly they were more positive
about getting the infrastructure built. Where you’d
think they’d make you jump through big hoops, they
really went along with the idea that if we build this
infrastructure and minimise these problems we can
achieve these results—and that’s what it’s all about.
‘The good project managers did a lot of good work and
got the trust of the Indigenous people and showed
them that there’s no nonsense. I always believe that if
you tell people what’s going on and put it on the table
for them they’re more sympathetic. If you keep them
in the dark and don’t give the information out it’s like
anything—you’re scared of the unknown. You need to
put it on the table.
‘The best thing is cross-cultural—getting the
feedback from contractors who do a bit of work with
Indigenous people coming back and saying “We’re
starting to understand why this land’s important to
people—the history.’
Ken Stewart, Indigenous Facilitator—The
Living Murray
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8 Priorities of The Living Murray program
8.1

Priorities for 2011–12

As the water recovery program is nearing completion,
the direction of The Living Murray program is now
focused on developing arrangements to support
positive environmental outcomes in accordance with
The Living Murray first step objectives. The Living
Murray program will continue to build on the lessons
learnt from managing the water entitlement portfolio
and will develop and apply appropriate management
actions to achieve positive ecological outcomes.
The continued monitoring of the effect of
management interventions is considered fundamental
to the ongoing refinement of environmental water
management. Results and experience gained
from this monitoring will inform, for example, the
operation of environmental works, risks associated
with watering such as the mobilisation of salt or
triggering blackwater events, and ecological response
to specific watering objectives. Learning’s from
the multi-site watering trial and future large-scale
watering events will also provide important input into
development of The Living Murray program.
These learning’s will not only establish a pathway
towards achieving The Living Murray first step
objectives, it will also provide a working example to
inform the implementation of Basin-wide activities
through the proposed Environmental Watering Plan of
the Basin Plan.
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The following is a list of priorities which The Living
Murray program as a whole is expected to progress
during 2011–12.
•

finalise the outstanding measures to complete the
TLM Water Recovery Program

•

development of a revised Water Management Plan
for the River Murray Channel icon site

•

continue to review and develop policies and
procedures to assist in the implementation of the
TLM program

•

continue to develop short, medium and long-term
options to address issues to enable the effective
delivery of environmental water

•

integration of learning’s from ecological
monitoring into future water planning

•

development of stronger linkages to the longer
term condition monitoring at icon sites

•

progress construction of proposed infrastructure
works at all sites with the exception of the Lindsay
Island works which are only expected to complete
detailed design and approvals phase this financial
year

•

continue the development of operating plans
for infrastructure works to assist in the delivery
of environmental water to achieve positive
environmental outcomes

•

finalise protocols for the use and reporting of
TLM water

•

development of databases to assist planning and
reporting requirements

•

continue to increase awareness, understanding of
and support for The Living Murray.
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9

Barmah–Millewa Forest

Barmah National Park (photo by Denise Fowler © MDBA)

9.1

Icon site description
and objectives

The Barmah–Millewa Forest straddles the River
Murray, with the Millewa Forest on the northern side
of the river in NSW, and the Barmah Forest on the
southern side of the river in Victoria. The total area of
the forest covers about 66,615 hectares.
The Barmah–Millewa Forest is significant for its vast
area of river red gum forest, the largest of its kind in
Australia. The site supports a diverse range of fauna
and flora, including a number of rare animal and
plant species. The forest wetlands play an important
role in the lifecycles of waterbirds, and are listed
under the Ramsar Convention.
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River red gum trees depend on frequent natural
flooding to regenerate and grow. However the
ecological health of the Barmah–Millewa Forest is
under threat from several factors, primarily river
regulation which has contributed to a decrease in the
medium-sized spring floods that have historically
supported river red gum populations.
The objectives for the Barmah–Millewa environmental
water management plan is in Table 9.1. In addition to
the overarching objectives, more detailed objectives
have been developed to guide icon site management.
Targets to measure progress towards these objectives
are under development.
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Figure 9.1. Barmah–Millewa Forest icon site
Table 9.1 Revised First Step Decision ecological objectives for the Barmah–Millewa icon site
Icon site ecological objectives
Overarching objectives

Targets

Detailed objectives

To maintain and, where practicable, enhance the ecological character of the Barmah–Millewa floodplain
Vegetation
• Restore the extent and
distribution of healthy wetland
and floodplain vegetation
communities.

Waterbirds
• Provide suitable feeding and
breeding habitat for a range of
waterbirds, including colonial
nesting species.
Fish
• Support successful breeding
and recruitment of native fish
species.
Other water-dependent species
• •Provide high quality feeding,
breeding and nursery habitat
for native frogs, turtles and
crayfish.

• Promote healthy and diverse vegetation communities, with an
emphasis on restoring natural extent and distribution of giant rush,
moira grass, river red gum forest and river red gum woodland in at
least 55% of the Barmah–Millewa icon site.

Targets under
development

• Facilitate healthy and diverse vegetation to provide suitable,
breeding and foraging habitat for a diverse range of waterbirds and
bush birds.
Promote and/or sustain successful breeding events for thousands
of colonial and migratory waterbirds in at least three years in 10 by
inundating selected floodplain and wetland areas to provide suitable
nesting and feeding habitat.

Targets under
development

Promote successful recruitment of native fish species by improving
flow variability in spring and early summer to replicate natural cues,
and by inundation of floodplain and wetland areas to provide breeding
and nursery habitat.

Targets under
development

• Facilitate successful breeding and feeding opportunities for native
frog species by seasonal inundation of selected floodplain and
wetland areas for appropriate season and duration as required for
each species.

Targets under
development

• Facilitate successful breeding of native turtle species by inundation
of selected floodplains and wetland areas to provide suitable
breeding and nursery habitat.
• Facilitate appropriate management to ensure the sustainability of
crayfish populations.
• Facilitate appropriate management measures to control the
abundance and spread of invasive aquatic species.
• Facilitate appropriate geomorphology management in selected
waterways.
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The environmental water management plan7 for the
Barmah–Millewa Forest provides the management
framework for achieving these objectives at the
icon site. As a cross-border site, implementation of
The Living Murray program at Barmah–Millewa is
jointly managed by nominated icon site managers in
NSW (NSW National Parks and Wildlife) and Victoria
(Goulburn Broken Catchment Management Authority).
The role of lead icon site manager alternates between
NSW and Victoria on an annual basis.

9.3

In February 2011, the revised Barmah-Millewa
environmental water management plan was
submitted to MDBA by both NSW and Victoria. The
plan is subject to Ministerial Council approval which
is expected in late 2011.

The Living Murray provided 199 GL of environmental
water to Barmah–Millewa during 2010–11.

9.2

Environmental works
and measures

As a result of the review of environmental works and
measures priorities in 2008–09, it was agreed by TLM
partner governments that the limited available funds
could achieve greater environmental benefits on
projects at other icon sites. All outstanding activities
(detailed design reports for Kynmer Creek regulator
and Gulf Creek fishway) were completed in August
2010, without the provision of additional funds in
2010–11. The Environmental Works and Measures
Program is unlikely to undertake further works in the
Barmah–Millewa Forest.

Environmental watering
and management

Under The Living Murray Environmental Watering
Plan, the aim of environmental watering at Barmah–
Millewa during 2010–11 was to:
•

facilitate the maintenance and recovery of wetland
vegetation

•

contribute to a successful bird breeding event.

Table 9.2 The Living Murray environmental water
delivered to Barmah–Millewa in 2010–11
Location

Timing

Barmah–Millewa
Forest (NSW
and Victoria)

September 2010
to February 2011

Volume (GL)
199

(return flows were
delivered to Lower
Lakes)
Total

199

In addition, Barmah–Millewa also received 229 GL of
water from non-TLM sources during the year.

Aerial survey Barmah Lake in November 2010 (photo by Keith Ward Goulburn Broken CMA)

7
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Available online at: www.mdba.gov.au/programs/tlm/icon_sites/emp.
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Source

Location

Volume

Barmah–Millewa
Environmental Water
Account

Barmah–Millewa
Forest

219 GL

Due to the extensive and prolonged flooding within
the Barmah–Millewa forest during 2010–11, access
was prevented to the river red gum and black box
tree and stand condition, as well as the woodland
bird assessment sites. Therefore, no results could be
reported for 2010–11.

New South
Wales Adaptive
Environmental Water

Barmah–Millewa
Forest

10 GL

Waterbird monitoring

Table 9.3 Environmental water delivered to
Barmah–Millewa in 2010–11 from non-The Living
Murray sources

Total

229 GL

(This table does not capture all non-TLM water that
may have been delivered to icon sites)
During 2010–11, staff of both NSW and Victoria
maintained regular contact resulting in effective
coordination of management and monitoring
activities, in particular, increased environmental flows
and the extensive and prolonged blackwater event.
Other environmental management activities at the
Barmah–Millewa icon site in 2010–11 included:
•

•

•

CSIRO Water for a Healthy Country Flagship
Program has included Barmah Forest as one of
its major study sites, continuing research into
2010–11 by researching water-related ecology of
giant rush and Moira grass.
the Australian Freshwater Turtle Conservation and
Research Association has undertaken a survey
of turtles in Barmah Forest and confirmed the
first official records of two additional species of
freshwater turtle
the Australian Wetlands and Rivers Centre from
the University of New South Wales included
Barmah waterbird feather samples for analysis
as part of a broader project investigating
stable isotope signatures to determine
waterbird movements.

9.4

Environmental monitoring

New South Wales, Victoria and MDBA are currently
in the last stages of finalising the icon site condition
monitoring plan for Barmah–Millewa. A key focus of
the plan is to ensure monitoring activities in different
jurisdictions are well linked and coordinated. The plan
is due to be finalised in 2011–12 after external review.
Condition monitoring activities at Barmah–Millewa
during the year included:
•

waterbird and woodland bird monitoring

•

understorey vegetation assessment

•

vegetation community mapping

•

fish monitoring.
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The findings for waterbird monitoring, summarised
below, is an extract from the 2010–11 TLM annual
audit submission provided by New South Wales
and Victoria.
During 2010–11, quarterly assessment of waterbirds
was undertaken at fixed locations across the whole
of the icon site in all four seasons. These surveys
were able to look at waterbird activity at both watered
and unwatered sites. Preliminary results indicate
a significant increase in waterbird diversity and
abundance in response the high rainfall and flooding
over the past year. A large successful waterbird
breeding event, believed to be in the thousands,
including colonial nesters (250 pairs of great
egrets, hundreds of Nankeen night herons, ibis and
cormorants, as well as various duck species and
swans).
The findings for white-bellied sea eagle monitoring,
summarised below, were reported in Parks
Victoria, 2011.
Access to known white-bellied sea eagle nesting
trees was severely restricted due to extended flooding
however three new nests were located. A number of
immature birds from previous breeding years were
observed in the forest.

Understory vegetation assessment
The findings for understory vegetation assessment,
summarised below, is an extract from the 2010–11
TLM annual audit submission provided by New South
Wales and Ward, 2011.
Understorey assessments were completed in all
seasons for 2010–11. The majority of the survey
quadrats were inundated between spring (2010) and
autumn (2011). There was a decrease in vegetation
diversity at the quadrats which experienced a longer
inundation. Similar levels of species diversity and
‘degree of nativeness’ was found during the June 2011
(winter) surveys as was found two months earlier
during the April 2011 (autumn) survey. However, when
compared to the winters of the previous two years
(2009 and 2010), the year 2010–11 showed a decrease
in species diversity from last year, except for most of
the highest elevated quadrats this year.
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The continued finding that Juncus ingens remains
healthiest in areas where environmental water
allocations had previously been delivered during
the drought further highlights the success of those
water deliveries. This is the case as J. ingens was
being targeted for improved health at those sites due
to it being preferred habitat to a number of colonial
nesting waterbird species that have been known to
nest at those sites.

Vegetation community mapping
Vegetation community mapping was completed
for the Millewa Forest Group by the NSW Office
of Environment and Heritage. The map contains
vegetation communities that can be associated with
both NSW and Victorian vegetation classifications.
Additionally, canopy condition (% dead canopy cover)
and stem density classifications were incorporated
into the maps and are currently being used by the
NSW Office of Environment and Heritage to identify
priority sites for watering and potential water
management infrastructure.
Further information on the vegetation community
mapping project can be found in Bowen et al. 2011.

Fish monitoring
The findings for fish monitoring, summarised below,
were reported in Rourke et al., 2011. Full details,
including methods and results, are documented in
this report.
The 2010–11 Barmah-Millewa forest fish community
was represented by a reduction in small-bodied
native fish (primarily Australian smelt, un-specked
hardyhead, Murray–Darling rainbowfish and carp
gudgeon) and an increase in alien fish species across
all four habitats, particularly creeks and wetlands.
Consequently, despite apparent good conditions
following the flooding, the native fish community as a
whole did not have a detectable positive response to
flooding, although this may be influenced by changes
in electro fishing efficiency due to the higher water
levels present during the time of the 2011 surveys
compared with surveys conducted over the past four
years. It is possible that there will be a lag time from
flooding to a strong native fish response that may be
detected in subsequent sampling years.

9.5

Communication and
community consultation

Communication and consultation activities relating
to Barmah–Millewa in 2010–11 are summarised in
Table 9.4 and Table 9.5.

Table 9.4. Communication and consultation activities at Barmah–Millewa Forest icon site in 2010–11
Date

Activities

Aug 2010

Community reference group and icon site coordinating committee meetings

Ongoing

Development of the Barmah–Millewa DVD
Review and update of the Communication and Consultation Strategy
Liaison with Goulburn Broken Catchment Management Authority and Parks Victoria, and
collaboration regarding relevant communications and engagement activities
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Table 9.5. Indigenous Partnership Program communication and consultation activities at Barmah–Millewa
Forest in 2010–11
Date

Activities

2010

Report on cultural conservation of freshwater turtles

July 2010

3D model of lake system developed during NAIDOC week youth camp to explain cultural
analogy

February 2011

Inclusion of Indigenous components within the Barmah–Millewa environment water
management plan
MLDRIN meeting
Climate change research and Cultural Water report/research meeting with Office of the
Commissioner of Environmental Sustainability

March 2011

Meeting with National Science Foundation of America submission writers to develop
cultural mapping project
Meeting with Yorta Yorta

April 2011

Meeting with icon site managers and Yorta Yorta Elders in Barmah Forest
TLM Indigenous Partnerships Project meeting
Meeting with Yorta Yorta Elders and community

May 2011

Indigenous Partnerships Program teleconference

June 2011

Meeting of World Bank representative collaboration between Yorta Yorta Nation Aboriginal
Corporation to develop ongoing research pertaining to cultural mapping development
of GIS
Meeting with Yorta Yorta

March and June 2011

TLM Indigenous facilitator planning meetings, involving TLM Indigenous Facilitator,
Department of Sustainability and Environment, Goulburn Broken Catchment Management
Authority and NSW National Parks and Wildlife Service
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10 Gunbower–Koondrook–Perricoota Forest

Gunbower–Koondrook–Perricoota icon site (photo by David Kleinert © MDBA)

10.1 Icon site description and objectives
The Gunbower and Koondrook–Perricoota Forests (Figure 10.1) straddle the River Murray, with the Koondrook–
Perricoota Forest on the northern side of the river in NSW, and the Gunbower Forest on the southern side of
the river in Victoria. The Gunbower Forest covers an area of 19,931 hectares and Koondrook–Perricoota Forest
covers an area of 31,150 hectares.

Figure 10.1. Gunbower–Koondrook–Perricoota Forest icon site
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Both forest areas are listed under the Ramsar
Convention, and host a diverse range of habitats
including permanent and semi-permanent wetlands,
creeks and open woodlands. The Gunbower Forest
provides breeding habitat for colonial waterbirds and
several rare or threatened species such as the carpet
python and white-bellied sea eagle. The Koondrook–
Perricoota Forest represents a substantial proportion
of the total river red gum forest in NSW, and when
flooded supports large numbers of waterbirds.
Together, both forests form the second largest river
red gum forest in Australia.

Gunbower and Koondrook–Perricoota Forests have
historically depended on flooding from the River
Murray and its tributaries. River regulation has
led to a reduction in flood frequency, resulting in
negative ecological impacts such as some permanent
wetlands becoming semi-permanent.
Under the current icon site environment water
management plan, The Living Murray’s interim
ecological objectives for this site were further refined
as follows.

Gunbower Forest
Table 10.1 Specific outcomes and targets for First Step Decision objectives
Vision: To maintain and improve Gunbower Island by enabling native plants and animals to flourish, restoring the floodplain’s
health for future generations
Icon site ecological objectives
Overarching objectives

Specific objectives

Targets

Vegetation

Promote functioning floodplain and
wetland ecosystems that are resilient
under a range of climatic conditions.

80% of wetlands in healthy
condition by 2025 (sustainable intact
floristic assemblage).

Successful recruitment of wetland and
floodplain vegetation resulting in a
structurally diverse landscape.

30% of river red gum forest in healthy
condition by 2025 (sustainable intact
floristic assemblage and tree canopy
cover >60%).

• Increase area of healthy permanent
and semi permanent wetlands.
• Ensure maintenance of healthy river
red gum communities.
• Maintain black box and grey box
communities.

Provide suitable habitat for wetland
and floodplain dependant fauna, e.g.
waterbirds, macroinvertebrates, frogs
and fish.
Facilitate an increase in abundance of
threatened flora species

Waterbirds
• Provide suitable feeding, breeding
and refuge habitat for waterbirds,
including colonial nesting species

A suite of waterbirds present including
waterfowl, colonial waterbirds and
other wetland dependant species.

Successful breeding of thousands of
colonial waterbirds at least three years
in 10 by 2030

Successful waterbird breeding events
that are proportionate to the scale of
flooding across the forest.
A contribution to population
recovery of threatened waterbird
species by supporting frequent
recruitment events.
Provide refuge and feeding grounds for
waterbirds in drier years.

Fish
• Maintain healthy populations of
native fish in wetlands and increase
opportunities for riverine fish to
access floodplain resources

Frogs
• Increase the diversity and
abundance of native frog species
within the forest

Increase in the abundance of native fish
species so that each exhibits a robust
population structure, with a focus on
the recovery of threatened species.
Restore presence of locally extinct fish
species to Gunbower Island.

Increase of 10% in the current
population of native fish species
by 2025
By 2030, presence of two native
fish species currently considered
locally extinct

Allow for movement of native fish in
and out of habitat types (creek, river,
wetlands and floodplain) for feeding
and breeding.

Range of age/size classes of each
species

Restore resident populations and
breeding events of native frogs,
especially threatened species.

By 2030, presence of one native frog
species currently considered locally
threatened or extinct.
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Figure 10.2. Environmental Works and Measures at Gunbower Forest
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Koondrook–Perricoota Forest:

Gunbower Forest

The vision for the Gunbower–Koondrook–Perricoota
icon site is to achieve ‘an extensive mosaic of healthy
floodplain communities connected to the River
Murray, supporting a diverse range of wetlands and
flora and fauna’. A draft set of refined ecological
objectives for the Gunbower–Koondrook–Perricoota
icon site was developed by the Technical Advisory
Committee and was released for public comment in
May 2007 (MDBC 2007). These objectives include:

The Gunbower lower landscape works were approved
for construction in July 2010. Offsite construction
activities (gate manufacture, SCADA) are complete,
however, natural flooding in spring 2010 delayed the
commencement of works. Construction was originally
scheduled to commence in August 2010 but has been
delayed by about 12 months. Construction is now
expected to commence in spring 2011, however this
will depend on whether the forest floods again during
winter and spring 2011.

•

1: protect and enhance a diverse range of
healthy wetlands

•

2: protect and enhance diverse, healthy
vegetation communities

•

3: provide for successful waterbird breeding and
recruitment events

•

4: protect and enhance viable native
fish communities.

These objectives integrate the concepts of ‘maintain’
(protect) and ‘restore’ (enhance) into the fish, bird and
vegetation focus prescribed by the Murray–Darling
Basin Ministerial Council. Together with the vision
for the site, the refined objectives provide strong
guidance for water management at the icon site.
Implementation of TLM at this icon site is jointly
managed by NSW (Forests NSW) and Victoria
(North Central Catchment Management Authority)
in accordance with the site’s environmental water
management plan8. The role of lead icon site manager
is alternated between NSW and Victoria on an
annual basis.

10.2 Environmental works
and measures
Two major packages of infrastructure works and
measures are planned for Gunbower Forest and
Koondrook–Perricoota Forests respectively.

The investment proposal for the Hipwell Road
Channel package of works was also approved in
July 2010. This included refining existing concept
designs for a fishway on the National Channel
offtake regulator. Progress on detailed designs has
been hampered due to the delays in calibration of
the Gunbower Creek hydraulic model, which is key
to determining the location and extent of levees.
The delay in designing the remainder of the works
package has also been driven by the process of
confirming the concepts that were presented in the
investment proposal, as well as delays in releasing
the budget for preparation of concept designs for
the National Channel offtake fishway. It is expected
that detailed designs will be completed by the end of
2011 with approvals finalised towards the end of the
2011–12 financial year.
Further information is available at: www.mdba.gov.
au/files/publications/MDBA-Gunbower-13352-WebFAB.pdf

Koondrook–Perricoota Forest
Construction works at Koondrook–Perricoota forest
commenced in February 2011 having been delayed
due to the 2010–11 floods. Subject to a dry scenario
the current construction program indicates that the
works will be completed in December 2011. As of
June 2011, the majority of the clearing and topsoil
striping works have been delayed. The contractor is
attempting to complete as much of the clearing and
regulator construction activities as possible before a
possible rise in river levels due to winter rainfall.
Further information is available at: www.mdba.gov.
au/files/publications/TLM-Koondrook-PerricootaForest.pdf

8

Available online at: www.mdba.gov.au/programs/tlm/icon_sites/emp.
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Figure 10.3. Environmental Works and Measures at Koondrook–Perricoota Forest
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10.3 Environmental watering
and management
The objectives of TLM environmental watering at
Gunbower–Koondrook–Perricoota in 2010–11 were to:
Gunbower Creek
•

facilitate the recovery and maintenance of native
fish populations.

There was no regulated TLM environmental water
delivered to Gunbower–Koondrook–Perricoota Forest
during 2010–11. However, unregulated flows were
diverted through the Gunbower Creek system during
spring 2010 and summer 2010–11. This water was
used in place of TLM environmental water which had
been allocated to this site.
A key environmental management issue which
emerged during 2010–11 was the proliferation
of aquatic weeds in Gunbower Creek, as well as
blackwater issues. Key lessons were learnt about
blackwater management e.g. understanding how
flows can be used to mitigate impacts and the
importance of providing fish passage to avoid
fish kills.

10.4 Environmental monitoring
Condition monitoring
During 2010–11, Gunbower–Koondrook–Perricoota
icon site Condition Monitoring Plan was developed in
conjunction with the Murray–Darling Basin Authority.
A key focus of the plan is to ensure that monitoring
activities in different jurisdictions are standardised
and coordinated. The condition monitoring plan is
expected to be finalised in 2011–12 after external
review. Condition monitoring activities at this icon site
during 2010–11 included:
•

understorey vegetation assessment

•

wetland vegetation assessment

•

waterbird and woodland monitoring

•

fish monitoring.

Due to the extensive and prolonged flooding within
the Gunbower–Koondrook–Perricoota Forest during
2010–11, access was prevented to the river red
gum and black box tree and stand condition sites.
Therefore, no results could be reported for 2010–11.
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Understorey vegetation assessment
The findings for understory vegetation assessment,
summarised below, is an extract from the 2010–11
TLM annual audit submission provided by New South
Wales and Victoria.
Inundation of the icon site during 2010–11
has replenished soil moisture throughout
the forest, extending the resilience of
all vegetation types including the box
communities in the upper part of the
forest. A total of 50 plots were surveyed
notwithstanding the difficult access
conditions. These will provide the basis
for future condition monitoring and event
monitoring in both river red gum and
box forest.

Wetland vegetation assessment
The findings for wetland vegetation assessment,
summarised below, is an extract from the 2010–11
TLM annual audit submission provided by New South
Wales and Victoria.
Wetlands were flooded to considerable
depths and many remain inundated.
Significant growth of submergent or
amphibious flora was not observed, likely
because the water was too deep and cold
to support establishment of vegetation.
This is a natural occurrence and it is
expected that significant plant growth will
occur as water recedes.

Waterbird and woodland bird monitoring
The findings for waterbird and woodland bird
monitoring, summarised below, is an extract from the
2010–11 TLM annual audit submission provided by
Victoria and Webster, 2011.
The autumn 2010 monitoring sites for
Gunbower forest recorded the largest
species diversity and most individuals
of waterbirds recorded since monitoring
began. The increase in diversity and
populations of waterbirds within
Gunbower–Koondrook–Perricoota forest
during the autumn survey is probably
due to the extensive flooding the forest
experienced during the spring-summer
period leading up to the current surveys.
Two waterbird species recorded on the
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wetlands within Gunbower Forest are
considered vulnerable within Victoria:
hardhead (Aythya australis) and eastern
great egret (Ardea modesta). The
eastern great egret is also listed on the
international migratory bird agreements
between the Australian and Chinese
Governments (CAMBA) and Australian and
Japanese Governments (JAMBA).
The Gunbower–Koondrook–Perricoota
forest supported a large successful
waterbird breeding event, believed to
be in the thousands, including colonial
nesters (250 pairs of great egrets,
hundreds of Nankeen night herons, ibis
and cormorants, as well as various duck
species and swans).
Woodland bird monitoring recorded ten
species that are considered to be declining
species within the temperate agricultural
zone of southern Australia. Also, a single
diamond firetail (Stagonopleura guttata)
(listed as vulnerable within Victoria DSE
2007) was recorded.

Fish monitoring
The findings for fish monitoring, summarised
below, is an extract from the 2010–11 TLM annual
audit submission provided by New South Wales and
Bindokas et al., 2011.
Twenty fish condition monitoring sites
were established within the forest
following overbank flows. This is the first
time sufficient water has been present in
the Koondrook–Perricoota forest since the
inception of TLM. Fish sampling of creeks
and lagoons within the forest revealed that
it is supporting a range of small-bodied
native fish, suggesting that the forest is
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providing valuable fish habitat despite
not being watered for over a decade. The
observation of Young-of-Year (YOY) native
fish suggests that spawning may have
occurred within the forest or River Murray
recently, despite the occurrence of a
widespread blackwater event. In addition,
the presence of YOY fish within the forest
is evidence that creeks and lagoons are
providing important nursery habitats for
native fish, and when reconnected to the
river, will allow these fish to disperse and
seek new habitat both in the river channel
and in neighbouring creeks and wetlands.
Unfortunately there has been a boom in
the abundance of the exotic mosquito
fish and common carp. These species
dominated fish communities across all
the habitat types sampled—creek, river,
wetland and lagoon. Of the threatened
fish species known to occur at Gunbower,
fewer Murray cod were sampled than
in previous years and no trout cod were
recorded. Freshwater catfish populations
remained stable with a diversity of age/
size classes recorded, though there was
no evidence of recruitment in 2011.

10.5 Communication and
community consultation
Communication and consultation activities at
Gunbower–Koondrook–Perricoota during the year
were focused around the planned TLM infrastructure
works. Due to the delay in construction activities,
further consultation will be required as construction
of the works re-commences.
Communication and consultation activities relating
to this icon site during 2010–11 are summarised in
Table 10.2 and Table 10.3.
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Table 10.2 Communication and consultation activities at Gunbower–Koondrook–Perricoota Forest icon site
in 2010–11
Date

Activities

July 2010

Community meeting regarding works in Gunbower Forest
Community reference group meetings for Gunbower

July 2010, Sept 2010

Koondrook–Perricoota Project e-newsletters No. 2, No. 3

September 2010

Completion of the Koondrook–Perricoota Cultural Heritage Management Plan

Sept 2010, June 2011

Meetings to provide updates on TLM works at Koondrook–Perricoota to the public

October 2010, April 2011

Poster on forest access during construction, and Easter holiday access public notice

February 2011

Two articles in Wetlands Australian magazine www.environment.gov.au/water/publications/
environmental/wetlands/wetlands-australia/wa19.html

March 2011–June 2011

Fact sheets on Edward–Wakool System: Fishways and seven Koondrook–Perricoota project
fact sheets

March 2011, May 2011

Letters to the editor responses in local newspaper

March 2011

Media release for fishway monitoring in Gunbower Creek

May 2011

School presentations to raise awareness for The Living Murray program

May 2011

Community update on weekly construction in the Barham Bridge newspaper

June 2011

Tours for community members to show the works in Koondrook–Perricoota
Upgrading of Torrumbarry Weir Info Centre display

Monthly

Community Advisory Committee meetings

Ongoing

Updating the Koondrook–Perricoota website www.kpforest.com.au
Staffed the Koondrook–Perricoota project office shopfront
Liaised with North Central CMA and Parks Victoria, and collaboration regarding relevant
communications and engagement activities
Gunbower fact sheets

Indigenous Partnership Program
To further enhance engagement with Indigenous
communities in relation to infrastructure works at
Koondrook–Perricoota, a new Joint Indigenous Group
was established. The group includes representatives
from the Barapa Barapa and Yorta Yorta Nations, as
well as the Moama and Deniliquin Local Aboriginal
Land Councils. Members of the group will assist TLM
in providing advice and recommendations regarding
the protection of Aboriginal cultural heritage during
construction and assist in achieving cultural and
employment opportunities for Indigenous people.
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Table 10.3 Indigenous communication and consultation activities at Gunbower–Koondrook–Perricoota
Forest icon site in 2010–11
Date

Activities

September 2010

Factsheet on Indigenous cultural values of Gunbower Forest
Meeting with Yorta Yorta Nations
Community information evening

October 2010

Meeting with Aboriginal Affairs Victoria
Barham Show stall
Monitor briefing

November 2010

Cultural heritage management summary publication
Cultural heritage meeting
Premier’s Excellence Awards 2010: award recipients

December 2010

Project update to Yorta Yorta Joint Body
Input to site environment water management plan
Tele-conference meeting with Native Title Services Victoria

February 2011

Email correspondence discussing traditional significance and opportunities around magpie
geese breeding.

March 2011

Meeting with Barapa Barapa Aboriginal Corporation
Cultural heritage meeting

April 2011

Meeting with Yorta Yorta Nations and Barapa Barapa Aboriginal Corporation and Barapa Barapa
Native Title Claimants

May 2011

GIS map production

June 2011

Engage stakeholders in preparation of the cultural heritage management plan
Meeting with Barapa Barapa Aboriginal Corporation and Barapa Barapa Native Title Claimants
Aboriginal employment meeting

ongoing

Joint Indigenous Group newsletter
Joint Indigenous Group meeting
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11

Hattah Lakes

11.1 Icon site description
and objectives
The Hattah Lakes are an extensive complex of
approximately 13,000 ha of lakes and floodplain
set within the 48,000 ha Hattah–Kulkyne National
Park and the Murray-Kulkyne Park. The site is in
north‑west Victoria on the bank of the River Murray
between Robinvale and Mildura.
Hattah Lakes is a particularly important site due
to the size of the system of permanent and semipermanent wetlands, its carrying capacity for fauna,
the diversity of vegetation species it supports, and its
important role in the lifecycles of waterbirds. Twelve
of the lakes are listed under the Ramsar Convention.

Flood flows from the River Murray are fundamentally
important to the environmental condition of the
Hattah Lakes. Under natural conditions, the
majority of lakes in the Hattah Lakes complex were
permanent. River regulation has led to a decrease
in spring floods, resulting in negative impacts on
vegetation communities and water bird breeding.
Under the current icon site environmental water
management plan, The Living Murray’s interim
ecological objectives for this site were further refined
as follows.

Figure 11.1: Jurisdictional boundaries and 1956 flood extent (1 in 100- year- flood): Hattah Lakes icon site
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Figure 11.2. Environmental Works and Measures at Hattah Lakes
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Table 11.1: The vision and refined site-specific ecological objectives for the Hattah Lakes icon site
Vision: Preserve and where possible enhance the biodiversity values of Hattah Lakes; and restore healthy examples of all
original wetland and floodplain communities which represents the communities which would be expected under natural flow
conditions
Icon site objectives

Targets

Overaching objectives

Detailed objectives

Vegetation

Restore a mosaic of hydrological regimes,
which represent pre-regulation conditions (to
maximise biodiversity).

• Restore a mosaic of healthy wetland
and floodplain communities to maintain
the ecological character of the Ramsar
site

Targets under
development

Maintain and, where practical, restore the ecological
character of the Ramsar site with respect to the Strategic
Management Plan (2003).
Restore the macrophyte zone around at least 50% of the
lakes to increase fish and bird habitat.
Improve the quality and extent of deep freshwater
meadow and permanent open freshwater wetlands so
that species typical of these ecosystems are represented.

Fish
• Maintain high quality habitat for native
fish in wetlands and support successful
breeding events
Waterbirds
• Provide feeding and breeding habitat for
a range of waterbird species, including
threatened and migratory species
• Provide conditions for successful
breeding of colonial nesters at least
twice every ten years

Increase distribution, number and recruitment of local
wetland fish—including hardyhead, Australian smelt and
gudgeon by providing appropriately managed habitat.
Maximise use of floodplain habitat for recruitment of all
indigenous freshwater fish.
Maintain habitat for the freckled duck, grey falcon
and white-bellied sea-eagle in accordance with
action statements.

Targets under
development

Increase successful breeding events for colonial
waterbirds to at least two years in 10 (including
spoonbills, egrets, night herons and bitterns).
Provide suitable habitat for a range of migratory bird
species (including Latham’s snipe, red-necked stint and
sharp-tailed sandpiper).

The Mallee Catchment Management Authority
is the icon site manager for Hattah Lakes,
and implementation of TLM at the site is in
accordance with the site’s environmental water
management plan9.

9

Targets under
development

11.2 Environmental works
and measures
The planned infrastructure works at Hattah Lakes
aim to increase the frequency of natural inflows to the
lakes by lowering the bed of Chalka Creek, which is
the main inlet to the lakes. The works involve:
•

construction of a pumping station near the
confluence of the River Murray and Chalka Creek
to deliver water into the lakes system

•

construction of new regulators and levees, and
refurbishment of an existing regulator to contain
water within the lakes and surrounding floodplain,
and deliver water to different parts of the system.

Available online at: www.mdba.gov.au/programs/tlm/icon_sites/emp.
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Once completed, these works will enable Hattah
Lakes to experience more natural flooding regimes
and enable up to 5,600 ha to be flooded. This will
provide crucial drought refuges and breeding habitats
to support threatened wetland-dependent flora and
fauna species.
During 2010–11, detailed designs were completed
for the Hattah Lakes project and the construction
proposal was submitted in June 2011. Detailed
designs were also completed for the Lake Kramen
works; this is an addition to the scope of works
proposed in the investment proposal which will
enable inundation of a further 800 ha. Approvals
for construction are well progressed. The Victorian
planning permit application was submitted in
April 2011. Assuming no major issues occur, it is
anticipated that tenders will be called in August
2011. If this timeline is met, possession of site may
be granted by the end of October 2011 to allow
completion of the project in September 2012.
Further information is available at: www.mdba.gov.
au/files/publications/MDBA-Hattah-Lakes-13414WEB-FAB.pdf

11.3 Environmental watering
and management
The objectives of TLM environmental watering at
Hattah Lakes in 2010–11 were to:
•

maintain habitat for native fish and waterbirds

•

provide foraging habitat to support possible
breeding for waterbirds.

Based on available allocations, a total of 2.381 GL of
TLM water was delivered to several lakes between
July to September 2010. This water intended to be
delivered 2009–10, but instead it was carried over and
delivered in 2010–11.
Hattah Lakes also received water from other
non-TLM sources including 9.324 GL from the
Commonwealth Environmental Water Holder and
2.3 GL from River Murray unregulated flows (RMUF).
In addition to watering, other environmental
management activities at the site in 2010–11 included:
•

preparation of a revised icon site environmental
water management plan.

Watering Lake Kramen (Hattah Lakes icon site) (photo by Heather Peachey MDBA)
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11.4 Environmental monitoring
Condition monitoring
Condition monitoring activities undertaken at Hattah
Lakes in 2010–11 included:
•

river red gum monitoring

•

black box monitoring

•

wetland and floodplain vegetation monitoring

•

lignum monitoring

•

cumbungi monitoring

•

fish monitoring

•

waterbird monitoring.

River red gum monitoring
The findings for river red gum monitoring, summarised
below, is an extract from Walters et al. 2011.
The condition of river red gum trees
at Hattah Lakes has improved each
year throughout the 4-year monitoring
program and when surveyed in
January-March 2011 most trees
were in ‘good’ condition. Size-class
frequency distributions were spatially
variable particularly for fringing red
gum woodland and red gum with flood
tolerant understorey. Although this
variation indicates some recent trend
away from population sustainability,
the trend is relatively small and could
be compensated by a relatively small
recruitment. Germination in all the river
red gums communities is anticipated as
the floodwaters recede.

Black box monitoring
The findings for black box monitoring, summarised
below, is an extract from Walters et al. 2011.
Size-class distributions for black box
swampy woodland and riverine chenopod
woodland indicate that populations of
black box at Hattah Lakes are being
maintained at sustainable levels. Crown

The Living Murray Annual Implementation Report 2010–11

condition scores indicate that trees were
in ‘good’ condition when surveyed in
Summer 2010–11 following a mediumlarge flood event. There was also an
increase in Reproductive Extent and New
Tip Growth scores between 2009–10 and
2010–11.

Wetland and floodplain
vegetation monitoring
The findings for wetland and floodplain vegetation
monitoring, summarised below, is an extract from
Walters et al. 2011.
Natural flooding inundated all surveyed
wetlands in 2010–11, resulting in
vegetation communities dominated by
floating species. The only terrestrial plant
functional groups recorded this year were
at Lake Nip Nip, which was only beginning
to fill at the time of the survey. In response
to flooding, the overall diversity of
species and functional groups decreased
due to the senescence of terrestrial
vegetation. However, it is predicted that
the abundance of terrestrial damp and
amphibious plant species will increase as
floodwaters recede.
Fifteen of the eighteen floodplain subsites were able to be accessed this year.
All of the ‘Often’ and ‘Sometimes’ subsites were inundated, while the ‘Rarely’
sites ranged from being inundated to ~
60cm deep to being ~200m from the flood
front. Floating species were recorded for
the first time this year and dominated
the vegetation communities at the ‘Often’
sub-sites. The overall diversity of species
and functional groups decreased at the
‘Often’ and ‘Sometimes’ inundated sites
due to the senescence of terrestrial plant
species following the 2010–11 natural
flood event. However, it is predicted that
terrestrial and amphibious species will
re-establish at these sites as floodwaters
recede and that a higher abundance of
species belonging to these functional
groups will be recorded in 2011–12.
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Lignum monitoring
The findings for lignum monitoring, summarised
below, is an extract from Walters et al. 2011.
There was a significant decline in Lignum
Condition Index scores at all sites across
the Hattah Lakes icon site between 2006–
07 and 2010–11. The decline in Lignum
condition at all five monitoring sites and
the death of all plants at Site 3 indicates
that there has been a trend away from the
sustainment of lignum communities at
Hattah Lakes.

Cumbungi monitoring
The findings for Cumbungi monitoring, summarised
below, is an extract from Walters et al. 2011.
Historically and currently, it does not
appear that cumbungi populations have
been a characteristic of the Hattah
Lakes. During the 2010–11 round of
condition monitoring a single new stand
of cumbungi was recorded in the Hattah
Lakes iIcon site. The condition and extent
of the existing stands was unable to be
determined due to high water levels within
the wetlands and River Murray channel.
It is not considered that low abundance/
distribution of cumbungi reflects a failure
to meet the ecological objectives.

Fish monitoring
The findings for fish monitoring, summarised below,
is an extract from Walters et al. 2011.
The 2010–11 survey recorded
comparatively high numbers of wetland
fish. Abundances of carp gudgeon, flyspecked hardyhead and Murray River
rainbowfish were the highest recorded
from any condition monitoring survey
at the icon site. Populations of common
wetland fish species encountered were
considered robust due to their relatively
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high abundances and distribution of
individuals across a range of size-classes.
Low abundances of silver perch and the
absence of Murray cod during the 2010–11
is not indicative of sustainable populations
of these River Murray specialist species.
High numbers Young-of-Year and +1 sizeclass individuals indicate golden perch at
Hattah Lakes are breeding.
The flood event in 2011 has benefited
fish populations at the iIcon site by reestablishing two-way connectivity between
the Riverine and Wetland/Anabranch
macrohabitat. This has provided
off-channel habitats for native fish
recruitment and allowed fish, otherwise
contained to the Lakes, to return to the
riverine environment. This contrasts to
earlier environmental pumping events at
the Hattah Lakes which only allow oneway connectivity from the Riverine to the
Wetland/Anabranch macrohabitats.

Waterbird monitoring
The findings for waterbird monitoring, summarised
below, is an extract from the 2010–11 TLM annual
audit submission provided by Victoria.
This was the first year that funding was
provided for waterbird monitoring at this
icon site. Thirty-one waterbird species
were recorded, including eight rare and
threatened species. Nine species were
observed breeding. As only one year of
data exists, it is not possible to report on
progress towards waterbird objectives.

11.5 Communication and
community consultation
Communication and consultation activities relating
to Hattah Lakes in 2010–11 are summarised in
Table 11.2 and Table 11.3.
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Table 11.2 Communication and consultation activities at Hattah Lakes in 2010–11
Date

Activities

Aug 2010

Community reference group meeting

Ongoing

Liaised with Mallee CMA and Parks Victoria, and collaboration regarding relevant communications
and engagement activities
Purchased aerial photography of recent floods for use in publications and icon site management
Tours for Commonwealth Environmental Water Holder Scientific Advisory Committee,
Environmental water reserve officers from across Victoria and various other stakeholders
Provided Mallee CMA website, and Catchment News updates describing The Living
Murray activities
Contributed to Mallee CMA Rivers and Wetlands Data Report
Interpretive display in Mildura Visitor Information Centre

The package of works at Hattah Lakes is scheduled for construction during 2011–12. It is anticipated that most
communication activities will focus on implementation of the construction communication strategy.
Table 11.3 Indigenous communication and consultation activities at Hattah Lakes in 2010–11
Date

Activities

Dec 2010 and Feb 2011

Indigenous Update Newsletter for TLM

April 2011

TLM Indigenous partnerships meeting and site visit to Hattah lakes.

Ongoing

Development of cultural heritage management plans for the environmental works and
measures, including field work and review of recommendations
Site visits, discussions and presentations to various Indigenous community groups (e.g. Murray
Lower Darling Rivers Indigenous Nations)
Indigenous representation on community reference group
Cultural heritage management plan field work and consultation
Indigenous facilitator involved in planning activities
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12 C
 howilla Floodplain and Lindsay–
Wallpolla Islands
12.1 Icon site description
and objectives
The Chowilla Floodplain and Lindsay–Wallpolla
Islands (Figure 12.1) comprises three separate
locations: Lindsay, Mulcra and Wallpolla Islands in
Victoria; and the Chowilla Floodplain, which spans
South Australia and New South Wales.
The Chowilla Floodplain and Lindsay–Wallpolla
Islands icon site retains much of the area’s natural
character and attributes. It has a high diversity
of terrestrial and aquatic habitats and supports
populations of rare, endangered and nationally
threatened species. It also includes several sites of
cultural significance that are heritage protected. The
icon site is also important for its recreational and
economic values.
The Lindsay–Wallpolla Islands are particularly
important as they support a number of Murray
cod and other native fish nurseries, a diversity of

landforms, and a range of fish and bird species. The
health of the Lindsay–Wallpolla system depends
on flood flows from the River Murray, but has been
threatened by river regulation leading to reduced
frequencies of medium-sized floods.
The Chowilla Floodplain, covering 17,700 hectares,
forms the largest floodplain complex in the lower
River Murray and is Ramsar-listed. Historically, the
floodplain has been dependent on the River Murray
and a system of more than 100 km of anabranch
creeks for flooding. As with other icon sites, a range
of factors (primarily river regulation) have reduced
the ability of the area to sustain plant and animal
communities and to contribute to the ecological
health of the broader river system.
Under the current icon site environmental water
management plan, The Living Murray’s interim
ecological objectives for this site were further refined
as follows:

Figure 12.1. Chowilla Floodplain and Lindsay–Wallpolla Islands icon site

52

The Living Murray Annual Implementation Report 2010–11

12. Chowilla Floodplain and Lindsay–Wallpolla Islands

Figure 12.2. Environmental Works and Measures at Chowilla Floodplain
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Chowilla Floodplain:
Table 12.1: Refined site-specific ecological objectives: Chowilla Floodplain (MDFRC 2008)
Refined site-specific ecological objectives by functional groups
Vegetation
(1)

Maintain viable river red gum populations within 70% (2,414 ha) of river red gum woodland.

(2)

Maintain viable black box populations within 45% (2,075 ha) of black box woodland.

(3)

Maintain viable river cooba (Acacia stenophylla) populations within 50% of river cooba, and mixed red gum and river
cooba woodland areas.

(4)

Maintain viable lignum (Muehlenbeckia florulenta) populations in 40% of areas.

(5)

Improve the abundance and diversity of grass and herblands.

(6)

Improve the abundance and diversity of flood-dependent understorey vegetation.

(7)

Maintain or improve the area and diversity of grazing sensitive plant species.

(8)

Limit the extent of invasive (increaser) species including weeds.

(9)

Improve the abundance and diversity of submerged and emergent aquatic vegetation.

Fish populations
(10)

Maintain or increase the diversity and extent of distribution of native fish species.

(11)

Maintain successful recruitment of small and large bodied native fish.

Frog populations
(12)

Maintain sustainable communities of the eight riparian frog species recorded at Chowilla.

(13)

Improve the distribution and abundance of the nationally listed southern bell frog at Chowilla.

Bird populations
(14)

Create conditions conducive to successful breeding of colonial waterbirds in a minimum of three temporary wetland
sites at a frequency of not less than one in three years.

(15)

Maintain or improve the diversity and abundance of key bird species.

(16)

Maintain the current abundance and distribution of regent parrots (Polytelis anthopeplus)

(17)

Maintain the current abundance and distribution of the bush stone-curlew (Burhinus grallarius)

Please note soil condition and groundwater targets are currently being developed

Lindsay, Mulcra and Wallpolla islands:
Table 12.2: Revised ecological objectives for the Lindsay–Wallpolla icon site
Vision: To maintain and restore a mosaic of healthy floodplain communities across Lindsay, Mulcra and Wallpolla Islands which
will ensure that indigenous plant and animal species and communities survive and flourish throughout the site
Icon site ecological objectives

Targets

Overarching objectives

Specific objectives

Vegetation

Provide a diversity of structural aquatic habitats.

• Increase the diversity, extent
and abundance of wetland
vegetation

Increase diversity and abundance of wetland aquatic vegetation.

Targets under
development

Maintain and improve the populations of threatened flora and fauna
that are flow dependent.
Restore productivity linkages between the river and floodplain
habitats.

Fish

Increase abundance, diversity and extent of distribution of native fish.

Targets under
development

Provide occasional breeding and roosting habitat for
colonial waterbirds.

Targets under
development

• Increase abundance, diversity
and extent of distribution of
native fish
Waterbirds
• Provide habitat for a range of
waterbirds, including migratory
species and colonial nesters
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Provide habitat suitable for migratory birds, especially species listed
under the JAMBA, CAMBA and RoKAMBA.
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Implementation of TLM at the site is jointly
undertaken by the Mallee Catchment Management
Authority, South Australian Department for Water,
and NSW Office of Environment and Heritage.

12.2 Environmental works
and measures
The works at this icon site include three
major projects at Chowilla, Mulcra Island and
Lindsay Island.

Chowilla Floodplain
The works proposed at Chowilla are the largest of the
projects for the icon site and will enable flooding of
large areas of the floodplain at frequencies similar
to those under natural conditions. The project
involves the construction of a major regulator on
Chowilla Creek along with complementary minor
infrastructure works. Together, these works will
allow up to 30–50% (over 5,000 ha) of the floodplain to
be flooded.
Construction works at Chowilla commenced
in January 2010 with an initial completion date
of December 2011. As a result of high flows
to South Australia, construction work ceased
at the construction sites in October 2010 and
is yet to recommence. The earliest expected
recommencement date is likely to be November
2011 (assuming flows do not exceed 20,000 ML/
day to South Australia between now and then).
Once work recommences, a further 18 months of
construction activity remains at Chowilla to complete
the regulator and ancillary works; and six months is
required to complete the Pipeclay and Slaney works
(which will be constructed at the same time as the
Chowilla works).
The earliest possible operation of the Chowilla
Creek environmental regulator is expected to be
spring–summer 2013.The upgraded Pipeclay and
Slaney Creek weirs could be operational in spring–
summer 2012, assuming the construction program
remains uninterrupted.
Further information is available at: www.mdba.
gov.au/files/publications/MDBA-13574-ChowillaFloodplain-v5.pdf.
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Mulcra Island
The proposed works at Mulcra Island are similar
to the Chowilla project but on a smaller scale. The
works will increase the frequency of flooding to the
island’s floodplains and wetlands by diverting water
from the River Murray (above Lock 8) to flood up to
800 ha of floodplains and wetlands. The works include
construction of several regulators, erosion control
works, and silt removal.
Construction works at Mulcra Island commenced
in May 2010. The works at Mulcra have almost
been completed but following the 2010–11 floods
minor rectification works are needed at the levees
and regulator structures. Currently, the scheduled
completion date for all works is March 2012, to allow
works to occur in the summer period.
Further information is available at: www.mdba.gov.
au/files/publications/MDBA-13421-WEB-FAB.pdf.

Lindsay Island
The proposed works at Lindsay Island involve:
•

construction of two small regulators on the upper
Lindsay River to allow greater variability of flow
through that system

•

replacement of the existing fixed crest weir in
the Mullaroo Creek with a gated structure and
a fishway.

The investment proposal for this project was approved
in September 2010. Detailed designs have been
completed for the upper Lindsay regulators. However,
commencement of detailed designs for the Mullaroo
Creek regulator and fishway have been delayed by
the high flows during 2010–11, which meant the site
could not be accessed until recently. Detailed designs
for this component commenced with a site visit and
design criteria workshop in June 2011. These are due
for completion in late 2011, however, to allow time to
complete statutory approvals and minimise impacts
on native fish, construction will be conducted in
summer 2012–13.
Little progress has been made on the statutory
approvals to date as floods have severely restricted
access to the proposed works sites, however
development of cultural heritage management plans
has commenced.
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Twin Creek (on the Chowilla Floodplain) after watering (photo by Erin Lenon, Department for Water,
South Australia)

12.3 Environmental watering
and management

•

contribute to improving the health of long lived
vegetation, including mature river red gum, black
box and other high priority vegetation

The objectives of TLM environmental watering at
Chowilla Floodplains and Lindsay–Wallpolla Islands
icon site in 2010–11 were to:

•

contribute to improving the health of fringing
wetland vegetation

•

removal of temporary banks to allow natural
inundation of wetlands from higher flows.

•

facilitate the recovery and maintenance of
floodplain vegetation

•

provide and maintain habitat and breeding
opportunities for waterbirds and frog populations,
including threatened species such as the southern
bell frog

Based on available allocations, a total of 0.305 GL of
TLM water was delivered to several locations during
2010–11 as follows.

Table 12.3 The Living Murray water delivered to Chowilla Floodplain and Lindsay-Wallpolla in 2010–11
Location

Timing

Volume (GL)

Lindsay Island

July 2010–September 2010

0.169*
(2009–10 carryover)

Monoman Depression (Chowilla)

September 2010–November 2010

0.045

Punkah Creek Floodrunner (Chowilla)

December 2010

0.034

Monoman Creek Depression (Chowilla)

September 2010–November 2010

0.057

Total
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0.305
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In addition, 15.416 GL of environmental water from non-TLM sources was provided to Chowilla Floodplain and
Lindsay–Wallpolla as follows:
Table 12.4 Non-The Living Murray environmental water delivered to Chowilla Floodplain and Lindsay–
Wallpolla Islands icon site (including Mulcra) in 2010–11
Source

Location

RMUF

Wertawert Wetland, Lake Littra, Coppermine Waterhole
and Monoman Island Horseshoe—overbank flow

Volume (GL)

RMUF

Lindsay–Wallpolla Islands

2

CEWH

Lindsay–Wallpolla Islands

9.666

2.130

CEWH

Chowilla (NSW)

0.057

CEWH

Chowilla (SA)

0.563

South Australia—State drought
framework

Chowilla (SA)

(carry over from 2009–10)
1
(carry over from 2009–10)

Total

15.416 GL

(This table does not capture all non-TLM water that may have been delivered to the icon site)
The high flow event, peaking at 93 GL/day in
February 2011, inundated all major wetlands in
Chowilla and approximately 60% of the floodplain.
Numerous temporary banks, constructed as part
of the environmental watering program, were also
decommissioned prior to the high flow event to
ensure the banks didn’t restrict the natural flooding
of the sites.

12.4 Environmental monitoring
Condition monitoring
Condition monitoring activities undertaken at this site
in 2010–11 include:
•

river red gum and black box monitoring

•

wetland and floodplain vegetation monitoring

•

fish monitoring

•

waterbird monitoring

•

frog monitoring.
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River red gum and black box monitoring
The findings for river red gum and black box
monitoring, summarised below, is an extract from the
2010–11 TLM annual audit submission provided by
South Australia and Victoria.
While tree condition assessments were
not completed due to flooding, size
class assessments undertaken before
the floods indicate that recruitment is
too low in both river red gum forest and
the various black box communities to
maintain populations.
Conversely, a relative abundance of trees
within smaller size classes in fringing
river red gum woodland indicates that this
population is sustainable. Subsequently,
positive results in tree condition have
been observed near permanent water
and at sites that have been previously
watered. Areas that received water for the
first time in 10+ years have shown limited
improvement to date and will require
follow up water to recover. However, large
areas of black box woodland were not
inundated in the recent flood event and
remain in poor condition.
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Wetland and floodplain
vegetation monitoring

Abundance of silver perch remains low.
Another notable native fish species
caught during the surveys is the spangled
perch which was caught on the Chowilla
floodplain. This species has only been
recorded in South Australia on two
previous occasions as the climate is
generally too cold, although they are
widely found throughout the Darling
catchment. Finding this species in the
lower Murray is a good example of
how rivers such as the Murray provide
links for species and ecosystems
across vast distances. Four pest fish
species have also been recorded
including the oriental weatherloach
which has not previously been recorded in
South Australia.

The findings for wetland and floodplain vegetation
monitoring, summarised below, is an extract from the
2010–11 TLM annual audit submission provided by
South Australia and Victoria.
Overall, species diversity decreased in
inundated wetlands, due to the dominance
of aquatic species and the senescence
of terrestrial species. This is a natural
response to flooded conditions; significant
plant growth is expected as water
recedes.
A significant decline in the Lignum
Condition Index has occurred between
2006–07 and 2010–11, which indicates
a trend away from meeting the
ecological objectives at the site. Lignum
was sampled before the onset of the
summer 2010–11 flooding, so next year’s
monitoring will indicate if flooding has
halted this decline.
Cumbungi distribution increased in all
sampled habitats (fast flow, slow flow and
wetland). The percentage increase ranged
from 386 to 21%. Cumbungi expansion is
attributed to stable water levels, which
provide ideal conditions for its growth.

Waterbirds
The findings for waterbird monitoring, summarised
below, is an extract from the 2010–11 TLM annual
audit submission provided by South Australia
and Victoria.
Year 2010–11 was the first year that
funding was provided for waterbird
monitoring at this icon site. Twenty-seven
waterbird species were recorded at
Lindsay–Wallpolla Islands, including three
rare or threatened species (hardhead,
vulnerable in Victoria; Nankeen night
heron and pied cormorant, near
threatened in Victoria). Ten species were
recorded breeding. At Chowilla, large
numbers of birds were recorded at both
environmentally watered sites and at sites
naturally inundated. Sites that remain
inundated for an extended period of time
supported large numbers of spoonbills,
ibis and cormorants.

Fish monitoring
The findings for fish monitoring, summarised below,
is an extract from the 2010–11 TLM annual audit
submission provided by South Australia and Victoria.
Population abundance remained relatively
stable for the entire monitoring period
and most species exhibited a robust
population structure. There was a
huge increase in the abundance of the
exotic species eastern mosquitofish
and European carp. Freshwater catfish
were recorded for the first time this year
(the freshwater catfish are a protected
species currently being considered for reclassification as an endangered species)
and the presence of young-of-year golden
perch indicates that a recruitment event
occurred. Murray cod and silver perch
populations continue to be of concern.
There was a decline in abundance of
Murray cod in 2010–11; this is the lowest
level recorded to date in TLM monitoring
(2006–07 to present).
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Frogs
The findings for frog monitoring, summarised below,
is an extract from the 2010–11 TLM annual audit
submission provided by South Australia.
Seven of the eight frog species were
recorded at sites in Chowilla. This
included the EPBC Act listed southern
bell frog which was recorded in large
numbers during the high flow event.
The incidence of southern bell frogs has
increased across Chowilla in response
to the environmental watering program
which commenced in 2004.
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12.5 Communication and
community consultation
Communication and consultation activities relating to
Chowilla Floodplain and Lindsay–Wallpolla in 2010–11
are summarised in the Table 12.5 and Table 12.6.
Table 12.5 Communication and consultation activities at Chowilla Floodplain and Lindsay–Wallpolla Islands
(including Mulcra) icon site in 2010–11
Date

Activities

Aug 2010

Community reference group meeting

Feb 2011

Murray Meander—one week boating charity event which travelled from Mildura to Goolwa, South
Australia.

December 2010

Media release on Indigenous NRM workers on Chowilla.

February 2011

Article on Chowilla Indigenous engagement in Water for Good newsletter (state-wide
distribution); Chowilla monitoring included in community information regarding high flows event.

May 2011

Background information provided to community member in preparation for 60 Minutes filming.

Ongoing

Review and update of communication and consultation strategy.
Advertising and community notification regarding impacts of construction activities on
boating access.
Draft environmental water management plans forwarded to community reference group
members and workshop held to discuss draft plan and gain feedback and community reference
group advice regarding wider consultation. Draft plan forwarded to stakeholders for comment.
Tours for stakeholders including: community reference committee; NRM Board; Mallee CMA,
Lindsay–Wallpolla icon site community reference group members; Indigenous community; MPs
and state and Australian government agency officers; Basin Community Committee.
Email updates forwarded to community reference committee.
Lindsay Island factsheet.
Contributed to the Lindsay Island oral history project.
Liaised with Mallee CMA and Parks Victoria, and collaboration regarding relevant
communications and engagement activities.
Purchased aerial photography of recent floods for use in publications and icon site management.
Conducted tours for Commonwealth Environmental Water Holder Scientific Advisory Committee,
environmental water reserve officers from across Victoria and various other stakeholders.
Provided Mallee CMA website and Catchment News updates describing The Living
Murray activities.
Contributed to Mallee CMA Rivers and Wetlands Data Report.
Interpretive display in Mildura Visitor Information Centre.
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Table 12.6 Indigenous communication and consultation activities at Chowilla Floodplain and Lindsay–
Wallpolla Islands (including Mulcra) icon site in 2010–11
Date

Activities

Oct 2010

Community reference committee meeting.

Feb 2011

Indigenous Update Newsletter for TLM.
Indigenous women’s group.

March 2011

Cultural heritage training for NRM work teams including focus on TLM and Chowilla Floodplain.
Murray Lower Darling Rivers Indigenous Nations meeting.

20 April 2011

Community reference committee meeting.
Presentation provided at McCormick Centre for the Environment regarding cultural heritage
training program..
TLM Indigenous Partnership Program workshop.

May 2011

Meeting with SA TLM Indigenous Facilitation/Communication Team.
Indigenous Partnership Program cultural flows research meeting.

June 2011

Murray Lower Darling Rivers Indigenous Nations and Northern Basin Aboriginal Nations
meeting.

Ongoing

Site visits, discussions and presentations to Indigenous community groups.
Indigenous representation on Community reference group.
Cultural heritage management plans field work and consultation.
Indigenous facilitator involved in planning activities.
Kulcurna Cultural Heritage Management Plan (in prep).
Barkindji Maraura Elders Council (local Indigenous Elders Group)
Meeting of First People of the River Murray and Mallee Native Title Management Claim Group.
Holistic Empowerment Aboriginal Riverland Integrated Network Gathering (HEARING)
committee.
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13

Coorong, Lower Lakes and Murray Mouth

Murray Mouth with flood waters in the background, September 2010 (photo by IOJ© MDBA)

13.1 Icon site description
and objectives
The Coorong, Lower Lakes and Murray Mouth icon
site (Figure 13.1) is located at the downstream end
of the River Murray system. The Coorong, Lake
Alexandrina and Lake Albert are listed under the
Ramsar Convention. The Coorong is a long, shallow
lagoon, 140 km in length, separated from the
Southern Ocean by a narrow sand dune peninsula.
A system of barrages isolates the estuarine area
including the Coorong from the Lower Lakes (Lakes
Alexandrina and Albert). The water in the Coorong
varies from fresh to marine to hyper-marine
depending on flow over the barrages and the degree
of Mouth opening.
The Lower Murray environment includes a diverse
range of ecosystems covering the full spectrum
between hyper-saline and freshwater environments
as well as ephemeral to permanently watered
systems. This area, where the River Murray meets
the sea, is one of the most important havens for
large concentrations of wading birds in Australia,
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and is recognised internationally as a breeding
ground for many species of waterbirds and native
fish. In addition, the site also holds important social,
recreational and economic values for a range of
community groups.
As with other icon sites, the ecological health of the
Coorong, Lower Lakes and Murray Mouth has been
in decline for some time. A major cause of this is the
considerable change to the flow regime relative to
natural conditions. Regulation in the catchment has
reduced flows past the barrages compared to under
natural conditions. Being at the downstream end of
the River Murray system, this river zone is under the
greatest hydrological stress of any in the system.
The Living Murray’s long-term objective for the site
is to achieve a healthier Lower Lakes and Coorong
estuarine environment, as indicated by:
•

an open Murray Mouth

•

more frequent estuarine fish spawning
and recruitment

•

enhanced migratory wader bird habitat in the
Lower Lakes and Coorong.

61

Murray–Darling Basin Authority

Figure 13.1 The Coorong, Lower Lakes and Murray Mouth icon site

13.2 Environmental works
and measures

13.3 Environmental watering
and management

The review of the environmental works and measures
priorities in 2008–09 agreed that the limited available
funds could achieve greater environmental benefits
on other projects at the other icon sites. As a result
of this decision there were no environmental works
and measures activities undertaken at the Coorong,
Lower Lakes and Murray Mouth during 2010–11.

The Living Murray watering in 2010–11 focused on the
following objectives:
•

enhance migratory water birds habitat and allow
for greater fish passage across the barrages
between the Coorong–Murray Mouth and
Lake Alexandrina

•

removal of temporary banks to allow natural
inundation of wetlands from higher flows.

During 2010–11, the Lower Lakes received significant
unregulated and regulated flows. Regulated flows
were attributed from traded return flows from a
number of watering actions, as outlined in Table 13.1.
The actual volume of regulated water was not
reported as a result of large volumes of unregulated
water passing through the Lower Lakes and out the
Murray Mouth.
Table 13.1 The Living Murray environmental water delivered to the Coorong, Lower Lakes and Murray
Mouth in 2010–11
Location

Timing

Volume (GL)

Return Flows from Multiple Watering actions:

September 2010– June 2011

Unable to report total volume
delivered from return flows.

• - Barmah-Millewa Forest
• - Blackwater Mitigation
• - Murrumbidgee Watering
• - Lower Darling Anabranch Watering
Total
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(In total 122.91 GL of return flows
from upstream watering actions were
traded to SA for the Lower Lakes)
-
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Large volumes of water (274.4 GL) were also delivered
to the site from non-TLM sources, as shown below.
Table 13.2 Non-The Living Murray environmental
water delivered to the Coorong, Lower Lakes and
Murray Mouth in 2010–11
Source

Location

SA Lower Lakes
environmental
water reserve

Coorong, Lower
Lakes and Murray
Mouth

92

Victorian
environmental
water (upstream
return flows traded
to South Australia)

Coorong, Lower
Lakes and Murray
Mouth

8.8

Victoria
unregulated
entitlement (from
Lake Mokoan
traded to South
Australia)

Coorong, Lower
Lakes and Murray
Mouth

34.3

CEWH

Coorong, Lower
Lakes and Murray
Mouth

139.3

Total

Volume (GL)

274.4 GL

(This table does not capture all non-TLM water
that may have been delivered to the icon site)
Native fauna species have also shown positive
responses to the watering. Two populations of the
threatened Murray hardyhead were dispersed into
Lake Alexandrina (since the removal of the bank)
to take advantage of the newly inundated lake edge
habitat. Boggy creek is now a flow through system,
resulting in significant reductions in salinity and
nutrients, and providing fish passage within the
channel system on Hindmarsh Island.

13.4 Environmental monitoring
Condition monitoring
Condition monitoring activities implemented at the
Lower Lakes, Coorong and Murray Mouth sites in
2010–11 include:
•

threatened fish species

•

waterbirds

•

vegetation

•

macrobenthic invertebrates.
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Threatened fish species
The findings for threatened fish species monitoring,
summarised below, is an extract from Wedderburn, S
et al. 2011.
In November 2010, 51,053 fish
represented by 21 species were captured.
More than half the catch was alien fish,
including young-of-the-year carp, goldfish
and redfin. Flathead gudgeon, Australian
smelt and smallmouth hardyhead were
the most numerous native fishes. In
March 2011, 8,456 fish represented by
18 species were captured. Although their
proportions in the total catch remained
comparable to the November sampling,
carp, goldfish and redfin numbers had
declined, as had most other fish species.
The exceptions were bony herring,
congolli and the alien Gambusia, which
had substantial increases in abundances.
Murray hardyhead and southern pygmy
perch were captured in low to moderate
numbers at several sites in November
2010, but were not detected in March
2011. Yarra pygmy perch was not
captured during this study. Thus, there
is no evidence of recruitment in any of
the threatened fish populations over the
2010–2011 season.

Waterbirds
The findings for waterbird monitoring, summarised
below, is an extract from Thiessen, J 2011.
Bird surveys were conducted between
August and May in 2008–09 and 2010–11
at 64 sites across the Coorong, Lower
Lakes and Murray Mouth region. Over the
two study periods total bird abundance
across all sites fell from 537,763 in
2008–09 to 139,467 in 2010–11. The study
region was split into four sub-regions;
Lake Alexandrina, Lake Albert, North
Lagoon and South Lagoon. Each of these
regions recorded similar declines of bird
abundance. In total there was a 74%
decline of birds from 2008–09 to 2010–11.
Species diversity remained similar
between the two study periods however
there was a compositional change from
wader species in 2008–09 to fish eating
species in 2010–11. There were three sites
that consistently supported high species
diversity across both study periods
and these sites were all found in the
North Lagoon.
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Vegetation
The findings for vegetation monitoring, summarised
below, is an extract from Gehrig, S et al. 2011.
The plant communities in the Lower
Lakes are resilient and are recovering
but, the submergent plant community
is different from the community present
before water levels were drawn down.
Large areas that were historically
dominated by diverse submergent plant
communities are yet to fully recover. The
emergent plant community in Lake Albert
also has not changed significantly since
water levels were reinstated.

Macrobentic invertebrates
The findings for macrobentic invertebrate monitoring,
summarised below, is an extract from Dittmann, S
et al. 2011.
Sediments of mudflats in the estuary
and around the lake shores were now
continuously submerged, allowing a
recolonisation of the previously dried out
sediment by macroinvertebrates, but
restricting access for foraging shorebirds.
Prolonged freshwater conditions
prevailing in the Murray Mouth have
been limiting the occurrence of estuarine
and marine macroinvertebrates in the
sediments there, replacing them instead
with a more freshwater fauna. Chironomid
larvae were present at almost all study
sites and had increased in numbers
not only in the Murray Mouth, but in
particular in the South Lagoon, resulting
in increased abundances recorded there
compared to previous years.
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The previously dominant polychaete
(Capitella sp.) was not found in the Murray
Mouth, but occurred in high numbers at
Long Point. In general, the estuarine and
marine macroinvertebrates appeared to
be shifting into the North Lagoon, while
diversity and abundances were low in the
Murray Mouth. Sediments around the
lakes were also largely characterised by
chironomid and other insect larvae. Site
specific variations in abundances affected
the differences in macroinvertebrates over
the various surveys carried out around
the lakes.
The reduced diversity and abundance of
macroinvertebrates in the Murray Mouth
represents a flood response. Assemblages
of this area were for the first time more
similar to the lake assemblages, when
analysed for the entire TLM condition
monitoring sites and times. Yet, signs
of recovery were apparent in the North
Lagoon. Forthcoming analysis of TLM
macroinvertebrate data and data obtained
from a separate project on effects of the
barrage release will allow a more detailed
assessment of the restoration phase.

13.5 Communication and
community consultation
Communication and consultation activities relating
to the Coorong, Lower Lakes and Murray Mouth in
2010–11 are summarised in Table 13.3 and Table 13.4.
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Table 13.3 Communication and consultation activities at the Coorong, Lower Lakes and Murray Mouth
in 2010–11
Date

Activities

July 2010

Flight over the Lower Lakes to take aerial photos of watering sites for future reports.

Aug 2010

Results of the Lower Lakes southern bell frog census.
Successful ARC grant for Lower Lakes threatened fish genetics research.
Boggy Creek watering project Wetlands Australia magazine

Sept 2010

Project summary on Boggy Creek watering—‘Ecological Management and Restoration’ journal.

Oct 2010

Opening of the Hunters Creek fishway and associated monitoring for National Water Week.
Boggy Creek for the regional NRM snapshot report.
Live-stream broadcast onto the web of telemetered cameras set up at Lower Lakes sites (joint
project with the Australian Conservation Foundation).

Nov 2010

Remote cameras and wetlands refilling in the lower lakes in local community newsletters.

Dec 2010

Icon site staff provided feedback on MDBA-produced Lower Lakes Coorong and Murray Mouth
factsheet.

Feb 2011

Murray Meander–a one week boating charity event which travelled from Mildura to Goolwa,
South Australia.
Ecological benefits of flows to the Lower Lakes and Coorong in Water for Good newsletter.

ongoing

Icon site community reference group meetings.
Review and update of communication and consultation strategy.

Table 13.4. Indigenous communication and consultation activities at the Coorong, Lower Lakes and Murray
Mouth in 2010–11
Date

Activities

September 2010

Lower Lakes, Coorong and Murray Mouth icon site community reference committee.

October 2010

TLM staff (Department for Water) attend Kunnun–Ngarrindjeri–Yunan Agreement meeting.

November 2010

3rd National Indigenous Land and Sea Management Conference.
Indigenous Policy and Dialogue Conference.
TLM staff (Department for Water) meeting with National Reconciliation Australia staff.

December 2010

National Reconciliation Australia staff attend Lower Lakes, Coorong and Murray Mouth icon site
community reference committee meeting.
Grant Rigney meets with National Reconciliation Australia executive.

Feb 2011

World Wetlands day poster.
TLM staff (Department for Water) meeting with National Reconciliation Australia staff.
National Reconciliation Australia staff meet with other stakeholders at Tolderol Wetland.
Kunnun–Ngarrindjeri–Yunan Agreement planning workshop.
Ngarrindjeri Ruwe Indigenous staff provide assistance with two condition monitoring programs.

March 2011

Murray Lower Darling Rivers Indigenous Nations meeting.

April 2011

TLM Indigenous Partnerships Program workshop.

May 2011

Kunnun–Ngarrindjeri–Yunan Agreement meeting.
Icon site plan meeting with Flinders University research staff.
Indigenous Partnerships Program cultural flows research meeting.

June 2011

Murray Lower Darling Rivers Indigenous Nations and Northern Basin Aboriginal Nations meeting.

June 2011

TLM staff (Department for Water) meeting with National Reconciliation Australia staff.
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14 River Murray Channel

Murray River near Renmark (photo by Michael Bell © MDBA)

14.1 Icon site description
and objectives
The River Murray Channel (Figure 14.1) connects the
riverine ecosystem and many floodplain and wetland
features including the other icon sites. Several
threatened species and ecological communities rely
on the River Murray Channel.
The River Murray Channel is over 2,000 km in length,
and includes the bed and banks of the river, the water
within it, and the surrounding dependent riverine
ecosystem. It connects headwaters, lowlands, the
estuary and the ocean, delivering the water, sediment
and nutrients required to maintain the integrity of
these areas.
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Figure 14.1 River Murray Channel icon site
It is crucial to consider the River Murray Channel
together with its floodplain, wetland and estuarine
systems, because the integrity of these systems
depends on vital connections and exchanges of water,
nutrients, organic material and organisms with the
river channel.
The Living Murray’s objectives for the River Murray
Channel are to:
•

increase the frequency of higher flows in spring
that are ecologically significant

•

overcome barriers to migration of native fish
species between the sea and Hume Dam

•

maintain current levels of channel stability.

14.2 Environmental works
and measures
Work at this site during 2010–11 continued to build on
the progress achieved by the Sea to Hume Fishway
Program over recent years. This program aims to
restore fish passage along the length of the River
Murray and involves the construction of 12 new
fishways along the river, as well as new fishways on
the Edward River offtake (NSW), Stevens Weir (NSW),
and Tauwitchere Barrage (South Australia).
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Work on the Sea to Hume Fishway Program continued
during 2010–11, details of the sites are:
•

locks 2 and 4—construction was interrupted by the
flood. Work will recommence at Lock 2 in March
2012 and the fishways should be completed later
that year

•

Lock 11 (Mildura)—construction commenced
but was interrupted by the flood. Work will
recommence in the spring–summer and the
fishways should be completed in the summer of
2011–12

•

Lock 15 (Euston)—construction was interrupted by
the flood. Work has recommenced and the fishway
should be completed in the 2011–12 financial year

•

Edward River offtake—this fishway is largely
complete and should be operational in
August 2011

•

Stevens weir—this site has been very badly
disrupted by the floods. It is anticipated that work
will be completed before winter 2012.

The weir pool manipulation project in South Australia
was also finalised in 2010–11 with the final regulator
constructed as part of the project completed. These
secondary regulators were constructed to assist with
operational flexibility and security during weir pool
raisings at locks 4 and 6.
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14.3 Environmental watering
and management
The poor outlook for inflows in the River Murray
System at the start of the 2010–11 water year resulted
in only two proposed watering actions for the River
Murray Channel being included in The Living Murray
Environmental Watering Plan 2010–11. The proposed
actions were for the use of regulated water in the
extremely dry and dry water availability scenarios to
water wetlands adjacent to the Hume to Yarrawonga
reach, in the River Murray Channel, that had received
water in 2009–10.
The significantly improved inflows from spring 2010
onwards resulted in unregulated conditions for
the rest of the system for 2010–11. Consequently
the regulated watering actions identified in the
environmental watering plan were no longer
required. However, as part of the trial for prioritising
environmental watering actions during a River Murray
Unregulated Flow, the Environmental Watering
Group allocated water to two River Murray Channel
waterings in South Australia. A volume of 0.265 GL
was provided to Reids Flat and Morgans East Lagoon
for frog and waterbird breeding, and 3.229 GL was
delivered to 14 wetlands located along the River
Murray Channel to improve groundwater and
vegetation conditions.

River Murray water quality monitoring
As part of the River Murray Water Quality Monitoring
Program, surveillance monitoring of up to 19 physical
and chemical parameters are collected at either
weekly or quarterly intervals from 20 sites along the
River Murray Channel. In addition to this, macroinvertebrate sampling is conducted at seven locations
biannually and phytoplankton samples are collected
at eight locations bi-monthly.
Data from the River Murray Water Quality Monitoring
Program sites provides a benchmark against which
the ecological responses observed as part of the icon
site condition monitoring program can be interpreted.
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In response to the unseasonal and extensive flooding
during the summer of 2010–2011, the River Murray
experienced a system wide hypoxic blackwater event.
The River Murray Water Quality Monitoring Program
coordinated the monitoring, media management
and formed the Blackwater Monitoring Group which
held weekly teleconferences, and provided weekly
maps of dissolved oxygen levels and water quality
bulletins to update all jurisdictional representatives.
The Blackwater Monitoring Group was formed as a
request from the Environmental Watering Group. This
intervention monitoring and associated reporting
helped inform management decisions.

Hume to Yarrawonga River Murray
Works Program
The Hume Dam to Lake Mulwala reach of the River
Murray includes about 200 km of the main channel
plus a significant anabranch network that dissects the
floodplain on both the Victorian and New South Wales
sides of the river.
In 2001, a scoping study was undertaken to
develop a management strategy for the Hume to
Yarrawonga reach. The study divided the reach
into 15 management zones, delineated by the
major anabranch systems within the reach. River
management plans for the 15 management zones
have been developed to assist in identifying the
features, issues and management activities for
the reach.
The implementation of work activities directed by the
river management plans commenced in 2002 and has
been undertaken on an annual basis since that time.
By enhancing river channel stability and improving
the extent and quality of instream and riparian
vegetation, this program assists in the delivery of key
ecological objectives for the River Murray Channel.
The program of works for 2010–11 involved the
placement of logs and rock on riverbanks to restore
5 km of degraded river. Two engineered log jams to
control flows down developing anabranches were also
constructed. Revegetation was a major component
of the program with 60,000 native plants established
along 10 km of riverbank. Plants ranged from grasses
and reeds to shrubs and trees. Willow removal was
also undertaken to remove several blockages in small
anabranch stream beds.
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14. River Murray Channel

14.4 Environmental monitoring
The development of the River Murray Channel Icon
Site Condition Monitoring Plan has further progressed
in 2010–11. The condition monitoring plan will detail
the monitoring arrangements for assessing progress
toward each of the First Step Decision interim
ecological objectives. These include:
•

increase the frequency of higher flows in spring
that are ecologically significant

•

overcome barriers to migration of native fish
species between the sea and Hume Dam

•

maintain current levels of channel stability (within
acceptable limits of natural variability).

14.5 Communication and
community consultation
There have been no specific communication and
consultation activities relating to the River Murray
Channel in 2010–11

Condition monitoring against the first objective
has been developed by building existing TLM and
jurisdictional monitoring work conducted for the River
Murray Channel. This includes monitoring projects
that are part of:
•

icon site condition monitoring programs at each
icon site

•

annual River Murray system-scale assessments
for fish, waterbirds and vegetation

•

long-term intervention monitoring projects for fish
such as the monitoring of re-snagging between
Lake Hume and Yarrawonga.

Standard methodologies for fish, waterbirds
and vegetation have been implemented as part
of icon site condition monitoring, and these are
also used for the River Murray system-scale and
intervention monitoring projects where practical.
This has resulted in consistent assessment and
reporting. Further detail is outlined in Chapter 4—
Environmental monitoring.
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The Hon. Tony Burke
Chair, Murray–Darling Basin Ministerial Council
PO Box 6022
House of Representatives, Parliament House
Canberra ACT 2600
21 October 2011

Dear Minister
We have pleasure in submitting to you our Audit of The Living Murray Implementation 2010-11.
In our most recent report, Audit of The Living Murray Implementation 2009-10, it was reported that at 30
June 2010 there was 472.1 GL LTCE listed on The Living Murray (TLM) Environmental Water Register. At 30
June 2011, there is 478.9 GL LTCE listed on the Environmental Water Register. There is a further 7.1 GL LTCE
currently on the Eligible Measures Register, which is expected to be moved to the Environmental Water Register
during 2011-2012, bringing the total of recovered water to 486 GL LTCE, compared to the water recovery target
of 500 GL LTCE. During 2010-2011 a total 402 GL of water was allocated for use from entitlements held by The
Living Murray program.
The ACT has not yet met its commitment to contribute 2 GL to the water recovery target.
The 2010-11 audit has concluded that two of the ten recommendations carried over from previous reports
have been addressed and are assessed as being completed. The MDBA is responding to seven of the
recommendations through yet to be completed reviews and commissioned studies
There are 12 new recommendations arising from this report. This year’s report again includes an additional
chapter which seeks to draw some lessons learned from The Living Murray experience that may be of relevance
to future environmental water management under the Basin Plan.
We trust that this audit is of value to you and the Ministerial Council.
Yours sincerely

Wally cox			
Chairman		
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Claire Higgins			
Terry Hillman
Member			
Member
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Summary
This is the seventh report of the Independent Audit
Group (IAG) on The Living Murray (TLM). The report
focuses on progress in implementation during
2010-11 but also, provides a perspective on TLM
from its beginning to the end of 2010-11 as the
program shifts emphasis from the acquisition of
water to applying that water for maximum ecological
benefit. With this change has come the opportunity
to study the response of icon site ecosystems to
measured environmental flow regimes to refine
management and inform future development.
The report also tracks the responses to previous
recommendations on identified issues and makes
further recommendations.

Audit findings
At 30 June 2011, there was 478.9 GL of long-term Cap
equivalent (LTCE) water listed on The Living Murray
Environmental Water Register compared to 472.1
GL LTCE twelve months previous. With the addition
of 7.1 GL LTCE from the Eligible Measures Register
expected during 2011-2012 the total environmental
allocations held by TLM will be close to the indicative
volumetric water recovery target of up to 500 GL
LTCE. In addition, the IAG is advised that an additional
1 GL LTCE is planned to be made available to TLM
through South Australia’s water security plan, Water
for Good. This measure is yet to be approved and
formalised through the Environmental Water Register
process.
A total of 314 GL of water was allocated for use
during 2010-11 from entitlements held by The Living
Murray program. This, plus 88 GL carried over from
late acquisitions in 2009-10 and environmental water
from the River Murray Increased Flows program,
resulted in 402 GL of allocation becoming available for
environmental watering by TLM in 2010-11. The high
flows during 2010-11 resulted in supplementary and
unregulated TLM entitlements becoming available.
During the period September to March a trial of
‘multi-site’ environmental watering was initiated
which provided water to Barmah–Millewa Forest,
along the River Murray and in the Lower Lakes. The
trial also provided practical experience of operational
and accounting complexities relating to such events.
These are currently being addressed by the Murray–
Darling Basin Authority (MDBA) and TLM partners.
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Extended rainfall and high flows hindered progress on
implementation of the complementary Environmental
Works and Measures Program through impeded
access and, at the Chowilla site, damage to structures
under development. Despite this, the program
remains on schedule to be completed in 2013-14.
The Living Murray is now in transition from a water
acquisition program to one concerned with achieving
desired environmental outcomes through managing
water delivery and dedicated infrastructure. To be
successful, this transition will require changes in
many TLM processes; policy, planning, management,
operations (philosophy and practise), objective setting
and monitoring and evaluation. The IAG is of the
opinion that the transition is being well managed
and that it provides an opportunity to inform the
development of efficient ecological flow management
on the larger scale as part of the roll-out of the Basin
Plan.
Throughout its 2011 report the IAG has articulated
findings in relation to specific issues during 2010-11.
These are:

Water recovery at June 2011.
•

As of 30 June 2011, 478.9 GL LTCE of water has
been recovered against a target of 500 GL LTCE.

•

The ACT has not yet met its commitment to
contribute 2 GL to the water recovery target.

•

All States holding TLM recovered water have
environmental registers that identify TLM water.

•

Investment to June 2011.

•

The Australian National Audit Office has issued
an unqualified opinion in respect to its audit of the
financial report.

•

$692.7 million has been committed against an
indicative investment target of $700 million.

Environmental works and measures.
Progress on environmental works and measures has
been delayed in 2010-11 as a result of flood impacts
on a range of sites.
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Environmental water management.
•

In 2010-11 significant quantities of TLM and water
from other environmental water holders was
available and utilised for icon sites.

•

The Living Murray environmental delivery program
has affirmed its potential to produce significant
environmental outcomes at icon sites in the future
and to generate knowledge of significant value to
future Basin-wide management.

•

There were no permanent trades of recovered
water entitlements in 2010-11 other than those
associated with the water recovery program.

•

As noted in The Living Murray Initiative Joint
Venture Special Purpose Financial Statements
for the Year Ended 30 June 2011 there were no
financial considerations associated with trades.

Audit recommendations
The 2010-11 audit has concluded that two of the 10
carried over recommendations have been addressed
and are assessed as being completed. MDBA is
responding to seven of the recommendations
through specific reviews and commissioned studies
yet to be completed. There are a further 12 new
recommendations arising from this report. These are
listed below.
2011.01 The IAG draws attention to its
recommendation 2010.01 and strongly recommends
that the proposed review of water acquisition not be
delayed further contingent on the completion of the
Environmental Water Recovery Register.
2011.02 The IAG recommends that ACT finalise its
contribution to TLM in 2011-12.
2011.03 The IAG recommends that remaining issues
relating to the management of large volumes of
environmental water, including its use at multiple
sites and the integration of infrastructure be
resourced and resolved as quickly as possible.
2011.04 The IAG draws attention to its
recommendation 2010.03 and strongly recommends
that the proposed review of water entitlement
characteristics not be delayed further contingent on
the completion of the Environmental Water Recovery
Register.

2011.06 The IAG recommends consideration of the
maximisation of value from environmental water
recovery and deployment by making results and
findings widely available.
2011.07 The IAG recommends that the option for
reducing the Cap by scaling down the annual Cap
targets in proportion to the LTCE recovered be
considered by the States and approval sought from
the MDBA if deemed appropriate.
2011.08 The IAG recommends that current and
planned reviews of operations and the Basin
Agreement be augmented by an investigation
of implications of the special characteristics of
environmental water requirements, for policy,
accounting and operations in TLM and, consequently,
for Basin-wide management.
2011.09 The IAG recommends that, based on a wide
range of potential watering scenarios, delegation
schedules are developed for operation at the EWG,
Operations Committee and on-site manager levels.
The work requires wide consultation but should be
completed before December 2012.
2011.10 The IAG recommends an analysis of the
ecological objective setting processes of TLM and a
review of the processes that determine ecological
monitoring programs applied at icon sites.
2011.11 The IAG recommends that MDBA and TLM
partners establish a forum whereby monitoring
results can receive wider technical scrutiny, their
value in increasing knowledge of ecology/flow
relationships be fully realised and their contribution
in refining environmental flow management be
maximised both in TLM and in the broader scale
2011.12 The IAG recommends that a future TLM
audit process beyond 2011 should include:
•

annual reports (by Jurisdictions) on water use, to
be subject to periodic independent audit

•

periodic reporting and formal review of progress
against ecological objectives, based on monitoring
results

•

the effect of TLM acquisition water and future
environmental water on the Cap and in future
Sustainable Diversion Limits to be concluded
through the annual Cap audits during the
transition period.

2011.05 The IAG recommends further publication of
environmental monitoring results and methodology
assessments as part of the broader transfer of
learnings from TLM.
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Introduction

1 INTRODUCTION

1.1

Background

Since 2005, the Independent Audit Group (IAG) has
audited progress in the implementation of The Living
Murray (TLM) at the same time as its annual audit of
compliance with the Murray–Darling Basin Cap.
Background to The Living Murray initiative, including
the original set of specific environmental objectives,
is provided in Chapter 1 of The Living Murray
Implementation Report 2010-11.
This IAG audit is performed in accordance with the
terms of reference from clauses 203 and 204 of The
Living Murray Business Plan 2007 (the ’Business
Plan’), which are provided below.
203
Auditing will be conducted to meet
the requirements of clause 78 of the
Intergovernmental Agreement, which states that:
The following will be subject to annual external
auditing to the satisfaction of the MDB Ministerial
Council:
•

Financial records of expenditure accredited
against funding commitments under the
Intergovernmental Agreement;

•

Financial records of any temporary or
permanent trade of recovered water;

•

Registries of recovered water;

•

Environmental management of recovered
water; and

•

Management of the impacts on the Long
Term Diversion Cap which result from the
recovery and delivery of water under the
Intergovernmental Agreement.

204
Auditing referred to in clause 203 will be
undertaken by the Independent Audit Group
established by clause 12 of Schedule F of the
Murray–Darling Basin Agreement 1992, with
the first audit due by 31 July 2005. The financial
records kept by jurisdictions will be subject to their
standard auditing practices, with the audit report
provided to the MDB Ministerial Council.
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Additionally, in February 2006, the Murray–Darling
Basin Commission revised the terms of reference
of the IAG to ’permit the provision of advice on any
issues related to The Living Murray of which it
becomes aware during the course of its annual audit.’
The Murray–Darling Basin Authority (MDBA) came
into existence on 15 December 2008, subsuming the
role of the Murray–Darling Basin Commission.
The MDBA has the historic task of preparing a
Basin Plan – a strategic plan for the integrated
and sustainable management of all of the water
resources across the whole Basin. A central element
of the Basin Plan is an environmental watering
plan to restore and sustain the wetlands and other
environmental assets of the Basin and to protect
biodiversity dependent on the Basin water resources.

1.2

This report

This is the seventh report of the IAG on The
Living Murray. The report focuses on progress
in implementation during 2010-11. The report
also tracks the actions taken with respect to
previous recommendations and makes further
recommendations.
A summary of the status of progress in response
to the 10 outstanding recommendations from the
previous six audit reports, based on information
available for the 2010-11 audit process, is also set out
in Annex 1. The 2010-11 audit has concluded that two
of the 10 carried over recommendations have been
addressed and are assessed as being completed. Of
the six recommendations originally envisaged to be
fully addressed by 30 June 2011, four are still to be
finalised. All four of the remaining recommendations
that did not specify a completion time have not been
fully addressed. However, in almost every case,
significant progress has been made and MDBA
is responding to seven of the recommendations
through specific reviews and commissioned studies
yet to be completed. There are a further 12 new
recommendations arising from this report.
To support the 2010-11 audit, partner governments
provided information and participated in a meeting
with the IAG. Information available to the IAG at
the time of the audit is referred to or drawn upon
as required to assist with consideration of matters
relevant to TLM implementation.
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To meet the requirement of clause 199 of the
Business Plan and to bring together reporting on
all aspects of TLM for 2010-11, the MDBA office
has prepared the Annual TLM Implementation
Report 2010-11 (the implementation report). The
2010-11 report of the IAG on The Living Murray
Implementation is an independent report, though it
is incorporated into the same published document
as the implementation report. This limits the
need to provide detailed context for comment
and recommendations by the IAG and provides a
comprehensive single document for reporting on
TLM.
The draft 2010-11 report of the IAG on The Living
Murray Implementation (along with the draft
implementation report) was referred to the
jurisdictional members on The Living Murray
Committee (TLMC) for comment prior to being
finalised. The responses received from jurisdictions
are outlined in Annex 2 of this report.
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2 Investment and water recovery

2.1

Targets for investment and
water recovery

The water recovery targets are quoted in longterm Cap equivalents (LTCE) which is a type of
average that takes account of the different reliability
characteristics of recovered water entitlements
amongst the jurisdictions. The water entitlement
reliability characteristics and hence the LTCE metric
are based on historical data and do not take into
account any effects from climate change.

The indicative investment targets in The Living Murray
Business Plan (clause 35) are given in Table 1.
The indicative water recovery targets in the
Business Plan (clause 40) are set out in Table 2.
Water recovered associated with investment by the
Commonwealth Government and the MDBA is to be
recorded against the indicative volumetric target of
the jurisdiction in which the water was recovered.

Table 1: Indicative investment targets
State / Territory

State / Territory
contribution

Commonwealth Government
indicative contribution

Murray–Darling Basin
Authority indicative
contribution

NSW

$115 m

$100 m

$100 m

Vic

$115 m

$86 m

$86 m

SA

$65 m

$14 m

$14 m

ACT

$5 m

-

-

$200 m

$200 m

Commonwealth
Total

$300 m

Table 2: Indicative water recovery targets (LTCE GL)
LTCE GL
New South Wales

Victoria

South Australia

Australian Capital

Total

Territory
Indicative

249

214

35

2

500

volumetric target
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2.2

Registers of recovered water

Under the Business Plan, environmental water
registers are to be established and maintained in the
State or Territory in which the water is recovered and
centrally at an aggregated scale by the MDBA Office.
Clause 157 of the Business Plan sets out the water
entitlement and related information which are to
be recorded in these registers. This information
includes:
•

source of water recovered

•

estimated average volume delivered to the River
Murray Channel

•

LTCE volumes

•

volume callable from storage

•

associated Cap impact in tributaries where
relevant

•

security and reliability characteristics

•

channel capacity sharing characteristics

•

type of water recovered (regulated or unregulated)

•

storage / call location(s) if regulated water

•

geographic limitations on its application to the six
icon sites trading of environmental water where
appropriate.

The content of the Central Register of Water Recovery
Measures is prescribed in the approved ‘Guidelines
for water recovery in The Living Murray (April 2008)’.
The Central Register is maintained by the MDBA and
includes three sub registers:
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•

the Developmental Register , which lists
water recovery measures in an early stage of
development

•

the Eligible Measures Register , which comprises
measures, with associated Investment
Agreements, approved by Ministerial Council

•

the Environmental Water Register ,which records
water entitlements and related information once
the associated measure has been implemented,
a post-implementation review completed and
Ministerial Council approval obtained.

As required under the Business Plan, an independent
review is carried out on each proposal for listing on
the Eligible Measures Register and the Environmental
Water Register.

2.3

Status of water recovery at 30
June 2011

Details of water recovery measures and tabular
summaries from the Central Register are set out
in Chapter 2 of The Living Murray Implementation
Report 2010-11. Progress against water recovery
and investment targets as at the 30 June 2011 is
summarised in Table 3, below, for each jurisdiction.
Indicative targets are provided for comparison.
As at 30 June 2011 there was 478.9 GL LTCE on
The Living Murray Environmental Water Register
compared to 472.1 GL LTCE as at 30 June 2010.
During this period all but one of the six measures
listed on the Eligible Measures Register in June 2010
had been transferred to the Environmental Water
Register. Measures representing an estimated 7.1
GL LTCE to be recovered from measures still on
the Eligible Measures Register as at 30 June 2011
and, with their expected approval in 2011-12, the
IAG anticipates that approximately 486 GL LTCE of
the targeted 500 GL LTCE will have been recovered
through The Living Murray program. Potentially, a
further 1 GL LTCE, will become available to TLM as a
result of the South Australian Water for Good water
security program.
There were no listings on the Developmental Register
as at 30 June 2011, as would be expected given the
advanced stage of The Living Murray program.
The 478.9 GL LTCE of water recovered as at 30
June 2011 is associated with a portfolio of water
entitlements as summarised in Table 2.3, Section 2,
implementation report 2010-11.

Audit finding
As of 30 June 2011, 478.9 GL LTCE of water has been
recovered against a target of 500 GL LTCE.
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Table 3: Progress against TLM investment and volumetric targets as at 30 June 2011
Jurisdiction

Indicative investment

Actual investment

Indicative volumetric

Actual volume

target ($ million)

at 30 June 2011 ($

target (GL LTCE)

recovered at 30 June
2011 (GL LTCE)

million)
New South Wales

115

113.1

249

217.9

Victoria

115

114.8

214

219.5

65

65.2

35

41.5

South Australia
ACT
Australian

5

0

2

0

200

199.6

-

-

200

200.0

-

-

700

692.7

Government
(SEWPAC)
Australian
Government
(MDBA)4
TOTAL

2.4

Investment to 30 June 2011

Investments in water recovery measures made
by jurisdictions in accordance with investment
agreements, up to 30 June 2011, along with
comparisons with investment targets, are shown in
Table 3.
A copy of the Living Murray Initiative Joint Venture
Special Purpose Financial Statements for the Year
Ended 30 June 2011 was provided to the IAG and is
the source of the figures for actual investment at 30
June 2011 as shown in Table 3. This special purpose
financial report was prepared for distribution to
The Living Murray Governments for the purposes of
fulfilling the MDBA’s financial reporting obligations
under the Further Agreement on Addressing
Water Overallocation and Achieving Environmental
Objectives in the Murray Darling Basin - Control and
Management of Living Murray Assets (2009) made
pursuant to the Intergovernmental Agreement on
Murray Darling Basin Reform (2004).

Audit finding
1.

The Australian National Audit Office has issued
an unqualified opinion in respect to its audit of
the financial report.

2.

$692.7 million has been committed against an
indicative investment target of $700 million.
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500

2.5

478.9

IAG Assessment

Finalising TLM water recovery
Although it was anticipated in the 2009-10 audit that
water recovery would be complete by June 2011, 7.1
GL LTCE remains on the Eligible Measures Register
at the end of the 2010-11 water year and, with the
addition of this volume in 2011-12, the Environmental
Water Register will contain 486 GL LTCE, close to
the indicative volumetric water recovery target of
up to 500 GL LTCE. There is potential for a further 1
GL LTCE to be added through the South Australian
water security plan, Water for Good, which is yet
to be formally approved and placed on the register.
The IAG is of the opinion that, with the completion of
the remaining measures and resolution of the ACT
contribution, the water recovery phase of TLM will be
finalised in 2011-12.
In its 2009-10 report the IAG stated that ‘The program
of TLM water recovery has almost certainly provided
a valuable learning experience and it is important
that the value of that experience be realised in
terms of future water recovery activities’. The IAG
draws attention to its recommendation 2010.01 and
strongly recommends that the proposed review not
be delayed further contingent on the completion
of the Environmental Water Register. The IAG reemphasises this recommendation (see Appendix
1) particularly in view of the potential value of
knowledge gained to the current Basin-wide program
of environmental water acquisition and of the
possibility that the addition of small volumes of water
to The Living Murray portfolio may not be concluded
for some time.
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IAG recommendation

Audit finding

2011.01 The IAG draws attention to its
recommendation 2010.01 and strongly recommends
that the proposed review of water acquisition not be
delayed further contingent on the completion of the
Environmental Water Recovery Register.

The ACT has not yet met its commitment to contribute
2 GL to the water recovery target.

ACT Commitments to TLM
In its 2008-09 report, the IAG recommended that
every effort be made by the ACT to advance its water
recovery proposal so that it can be accredited as an
eligible measure in 2009-10 and the basis for how its
commitments for water recovery and investment are
to be delivered can be established.
In its advice for the 2009-10 report, the ACT expressed
the intention of transferring an entitlement for 2 GL
LTCE to the MDBA by way of its powers under the
ACT’s Water Resources Act 2007 (section 21). The
issuing of this entitlement to the MDBA would be
matched by a reduction in ACTEW’s entitlement of an
equivalent volume. The 2 GL LTCE to be transferred
results from a range of water saving programs and
measures that the ACT has been undertaking since
2004-05. It is claimed that the ACT government has
spent in excess of $14 million on these water saving
measures, although it would only claim recognition
for $5 million as required under TLM commitment.

Audit recommendation
2011.02 The IAG recommends that the ACT finalise
its contribution in 2011-12.

Environmental Water Registers in the
Jurisdictions
Records relating to TLM recovered water are being
kept by the jurisdictions. In South Australia and
Victoria, TLM entitlements are identified separately
on their state environmental water registers. They
are able to search, identify and report on TLM
entitlements using these registers. In NSW, the
relevant agency, NSW Office of Water, incorporates
records of TLM water into its environmental water
register. The ACT is proposing to create a separate
entitlement and to transfer this to the MDBA for its
use as appropriate under The Living Murray program.

Audit finding
All States holding TLM recovered water have
environmental registers that identify The Living
Murray water.

In response to concerns about the long-term
reliability and cost of this proposal the ACT, in its
advice for the 2010-11 report, proposed that ‘the ACT
Government purchase a water entitlement of 2 GL
from the lower Murrumbidgee River.’ The volume
of water equivalent to 2 GL LTCE at the point of
purchase would be proposed for listing on the Eligible
Measures Register.
Consideration of a number of factors including
the unconstrained nature of the purchase price
(dependant on market conditions and an unknown
conversion factor to LTCE) led to this plan being
replaced by a proposal to reduce the entitlement of
ACTEW by 2 GL LTCE and passing that volume on to
the Murrumbidgee (to be regulated by Burrinjuck
Dam). This proposal is yet to be submitted formally
for consideration by MDBA in consultation with TLM
partners. In its 2009-10 report the IAG observed
that ‘Given the current status of The Living Murray
program and the need to finalise all outstanding
obligations, it is not appropriate that this matter
should be allowed to remain unresolved for a further
year’. This is still the case (see Recommendation
2010.02, Appendix 1).
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3 	Environmental management activities

3.1

Introduction

The Living Murray initiative seeks to achieve its
objectives through the timely delivery of water
allocated for the purpose of meeting agreed
environmental objectives and through a program
of works and measures aimed at optimising that
delivery and supporting other ecological processes in
the Murray system.
The Living Murray Business Plan 2007 commits TLM
partners to applying the available recovered water
in a way that maximises ecological outcomes across
the six icon sites and achieves other environmental
objectives as agreed by TLM parties.

3.2

Environmental works and
measures

The Living Murray Environmental Works and
Measures Program aims to improve the health of
the River Murray system by funding infrastructure
that delivers and manages water at icon sites and
supports ecological processes aimed at achieving the
environmental objectives of the Ministerial Council’s
First Step Decision. The infrastructure includes
water regulating structures, water delivery channels,
completion of the Sea to Hume Fishway program and
complementary works and measures.

3.3

Environmental water
management

Environmental watering
Increased inflows late in 2009-10 had resulted in
88 GL of TLM allocation being carried over into
2010-11 but, despite improving climatic conditions,
many areas of the southern Murray—Darling Basin
were still experiencing drought conditions. As a
consequence, the Environmental Watering Group
(EWG) adopted management objectives concomitant
with the ‘dry’ water resource scenario to establish
critical environmental water requirements for icon
sites in 2010-11.
High flows in Spring 2010 significantly increased
allocations and provided the first opportunity that TLM
has had to carry out a multiple site watering event
(using return water from Barmah–Millewa to provide
environmental flows along the Murray channel and
in the Lower Lakes. This provided a chance to test
the capacity of TLM’s governance, operational and
accounting arrangements in managing and delivering
environmental water under these more complex
conditions. Practical issues highlighted by this trial
include:
•

volumetric measurement/estimation of losses and
return water from individual icon sites

The program represents approximately $287 million
of investment of which some $164.5 million had been
expended by 30 June 2011. It was commenced in
2003 anticipating completion in 2010. The program
is now expected to be completed in 2013-14.
Progress in 2010-11, summarised in Chapter 5 of
the implementation report, was severely disrupted
by flooding. The floods impacted on all sites ranging
from loss of access for critical investigations (e.g.
geotechnical and cultural heritage), to suspension of
construction, delaying the start of construction and
some flood damage to extant assets.

•

number and complexity of intra- and inter-State
transfers

•

‘Real-time’ decision making and the role of Basin
Officials Committee

•

accounting for the use of unregulated/
supplementary water.

Audit finding

Audit finding

Progress on environmental works and measures has
been delayed in 2010-11 as a result of flood impacts
on a range of sites.

In 2010-11 significant quantities of TLM and water
from other environmental water holders was
available and utilised for icon sites.
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As a result of floods in the Darling River and River
Murray systems, icon sites received significant
inflows during the summer of 2010-11. This allowed
the carry over of 88 GL of environmental water to be
available during 2011-12.
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Trade of recovered water.
To facilitate the delivery of regulated environmental
water to icon sites, an unprecedented number of
allocation transfers were required in 2010-11. A total
of 123 transfers were completed, including both
intrastate and interstate transfers.

Audit finding
There were no permanent trades of recovered water
entitlements in 2010-11 other than those associated
with the water recovery program.

Management of icon sites
The Icon Site Environmental Management Plans,
initially developed in 2006-07, are currently under
review. Reviews of all icon sites except the Lower
Lakes and the River Murray Channel have been
completed and endorsed by EWG and TLMC. Reviews
of the remaining two sites are expected to be
completed during 2011-12.

3.4

Environmental monitoring

Jurisdictional partners continued to conduct
monitoring programs at all of the icon sites in
accordance with The Living Murray Outcomes
Evaluation Framework. Approximately $4.91 million
was spent on monitoring in 2010-11.
Further progress was made towards standardised
monitoring methods and the development of
assessment techniques at several spatial scales
using remote sensing as well as detailed on-ground
surveys.
Further information on TLM monitoring activities is
available in Chapter 4 of the implementation report.

3.5

Communication and
consultation

The Living Murray Business Plan mandates
a substantial program of communication and
consultation from TLM partners and this is
achieved through The Living Murray Community
Communications and Consultation Program. The
extent and variety of stakeholder communication is
described in Chapter 6 of the implementation report
and includes formal community consultation, the
preparation of joint intergovernmental publications, the
maintenance of a webpage, http://www.mdba.gov.au/
programs/tlm and guided tours of icon sites.
Contact with stakeholders was through the Basin
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Community Committee which also advised on TLM and
reports to the MDBA and to the Ministerial Council.
The Living Murray helps support three State
Communications Coordinators, based in State
Government departments in NSW, Victoria and SA,
to facilitate interaction with communities associated
with icon sites. This support continued throughout
2010-11 with $300,000 of joint funding provided.
Engagement with Indigenous communities is
managed through the Indigenous Partnerships
Program which is designed to ensure that Indigenous
spiritual, cultural, social, environmental and
economic interests are included in planning and
management activities at icon sites. At the strategic
level, a memorandum of understanding has been
developed between the Murray Lower Darling Rivers
Indigenous Nations (MLDRIN) and MDBA.

3.6

IAG assessment

With the increased volume of water recovered
and increased allocations during 2010-11, plus
record high rainfall in the early months of 2011
resulting in flood conditions along the Murray,
the water year was in marked contrast to all
previous seasons experienced by TLM since its
commencement in 2004. As noted in previous
assessments, TLM has demonstrated a capacity to
achieve ecological benefits (particularly in sustaining
drought-threatened ecosystems) under extreme
dry conditions. The 2010-11 year provided the first
experience of:
•

managing large volumes of environmental water

•

managing environmental allocations drawn from
unregulated flows

•

integrating environmental allocations with ambient
high-flow/flood conditions

•

using environmental allocations to achieve
ecological outcomes at multiple sites.

This broadening of The Living Murray experience to
include extreme drought and wetter-than-average
conditions, as well as reaffirming the program’s
potential to achieve ecological benefits across the
hydrological spectrum, significantly enhances its
value as a ‘macro-scale’ trial of environmental
water management. All aspects of this experience –
acquisition, accounting, management and deployment
of environmental water, integration of infrastructure,
objective-setting and outcome evaluation – have the
potential to inform future Basin-wide environmental
management programs if analysed with that in
mind. In the past the IAG has made a number of
recommendations (see Appendix 1) aimed at drawing
lessons from The Living Murray experience and
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several studies are planned or have commenced. We
emphasise that these analyses will enable MDBA
to maximise the benefit from TLM expenditure and
advance environmental planning and management on
the broader Basin scale.

Environmental works and measures
Six major infrastructure projects were underway
during 2010-11 (see Table 5.1, TLM implementation
report), but progress was significantly interrupted
by high rainfall and floods during the first half of
2011. The total budget for environmental works and
measures (2003-13) was raised from $280 million to
$287.8 million to fund design and construction in the
Chowilla area. To date approximately $164.5 million
has been expended.
Progress in fishway construction, despite interruption
by floods and rain, is commendable and IAG notes the
intention to complete this work during 2011-12 given
appropriate flow conditions ( TLM implementation
report, Table 5.1). Fishways have been completed at
Locks 1, 3, 6, 7, 8, 9 and 10 and are being completed
at Locks 2, 4, 11 and 15.
The development of the operating plans for these
works will also be a major focus in 2011-12, to be
undertaken in concert with the works themselves and
will become schedules to the Icon Site Environmental
Management Plans. As part of this process, the
hydrological model for River Murray operations
will continue to be updated to include a range of
operational scenarios. The objective will be to
allow river operators from each TLM jurisdiction to
assess the impacts of operating the infrastructure
from a whole-of-system perspective, thereby
informing decisions on operating rules and their
implementation.
The IAG commends the progress that has been made
both in terms of the design, commencement and
completion of works over the past twelve months,
but re-emphasises the importance of incorporating
the role of (revised) infrastructure management
in the development of the management operating
plans along with the improved scenario generation
capabilities anticipated from the updating of the
hydrological model. We believe that the exploration
of options for employing environmental works
and measures and integrating their use in overall
environmental water management strategies is an
essential step in maximising the value of TLM in
informing future Basin-wide management. It follows
that the completion of this work and its subsequent
assessment (see e.g. Recommendation 2008.03,
Appendix 1) is of utmost urgency.
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Environmental watering
In 2010-11 an unprecedented (in TLM experience)
array of hydrological conditions occurred – from
drought in early spring to floods in late summer
and autumn – in which planning, accounting and
operations could be tested. The lessons learned in
this process are currently being evaluated and should
provide invaluable insights to inform the future
environmental management of the Murray–Darling
Basin. Some of these lessons are discussed below
(in Chapter 4) but several are the subject of current
studies, the outcomes of which may be audited in the
future.
High flows and the consequent availability of
supplementary and unregulated TLM allocations
provided the capacity for a trial multi-site watering
event.
The Living Murray has now operated under most of
the hydrological conditions likely to be experienced,
at least for the next few decades. It is important, if
the investment in TLM is to pay maximum dividends,
that every opportunity is taken to learn from the
experience and to transfer those learnings to
management under the Basin Plan.
The EWG appears to have been agile in responding
to changing hydrological conditions during 2010-11.
A number of issues, now being addressed, came to
light as a result of accommodating large volumes
of environmental water not previously experienced.
Further development in managing environmental
watering events depends on resolving these issues
and integrating the eventual operation of works and
measures into management plans. This should be
resolved as a matter of some urgency and in time for
the program to achieve its potential in guiding future
developments in environmental management.

Audit finding
The IAG concludes that The Living Murray
environmental delivery program has affirmed its
potential to produce significant environmental
outcomes at icon sites in the future and to generate
knowledge of significant value to future Basin-wide
management.

Audit recommendation
2011.03 IAG recommends that remaining issues
relating to the management of large volumes of
environmental water, including its use at multiple
sites and the integration of infrastructure be
resourced and resolved as quickly as possible.
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Trade of recovered water
There was no permanent trade of recovered water
entitlements, however there were some temporary
trades undertaken as part of the management of The
Living Murray water portfolio as noted above.

Audit finding
1.

There were no permanent trades of recovered
water entitlements in 2010-11 other than those
associated with the water recovery program.

2.
As noted in The Living Murray Initiative Joint
	Venture Special Purpose Financial Statements
for the Year Ended 30 June 2011 there were no
financial considerations associated with these
trades.

range of deployment opportunities and limitations
associated with the portfolio are better understood.
(Recommendation 2010.03).
Experience in 2010-11 has emphasised the need
for this work and the IAG is of the opinion that the
portfolio is sufficiently complete for the analysis to
proceed without delay and notes that an appropriate
project is scheduled for completion in 2011-12 (see
Appendix 1).

Audit recommendation
2011.04 IAG draws attention to its recommendation
2010.03 and strongly recommends that the proposed
review of water entitlement characteristics not be
delayed further contingent on the completion of the
Environmental Water Recovery Register.

Effectiveness of deployment of recovered water
In its 2008-09 report, the IAG noted that there were
some concerns expressed about the clarity of
definition and the effectiveness of deployment of
recovered TLM water entitlement portfolio because of
the mix of entitlement types.
There continues to be wide diversity among the types
of environmental water entitlements both within and
outside TLM. This adds substantially to the complexity
of environmental water entitlement portfolio
management and the relative potential environmental
value of the water. The issue was emphasised
in 2010-11 as unregulated/supplementary
environmental allocations became available to TLM
for the first time. In terms of management discretion,
entitlements recovered from unregulated systems
may provide very little management flexibility and
be difficult to distinguish within the management of
whole-of-system unregulated flow. It is important
that all opportunities and limitations associated
with recovered water entitlements are made clear
including through the provision of information to the
MDBA by jurisdictions as required by clause 157 of
the Business Plan. An analysis of the opportunities
and limitations associated with the recovered water
entitlement portfolio could then be undertaken to
enhance environmental watering and water delivery
planning.
In 2010 the IAG reiterated an earlier recommendation
along the lines that;
Once the make-up of the full TLM entitlement
portfolio is known and no later than during 201011, the MDBA office undertakes an analysis of the
recovered water entitlement portfolio so that the full
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Environmental monitoring
Monitoring is an essential part of TLM, serving
to indicate if watering events were carried out as
planned (compliance monitoring) and if desired
ecological outcomes were achieved (intervention
and condition monitoring). Monitoring activities are
reported in the implementation report (Chapter 4)
in summary and more specifically for each icon site.
Monitoring results are also reported in association
with the activities, in a general, non-technical form
that is suitable for the implementation report and
similar documents for public information. The need
for a more rigorous analysis of monitoring results
– particularly from intervention monitoring – has
been pointed out in previous audits and the IAG notes
the current project assessing, inter alia, the power
of individual TLM monitoring programs to ascribe
ecological outcomes to watering events. The wider
value of TLM is significantly enhanced if it is able to
establish (and possibly quantify) strong cause-effect
links between environmental watering activities and
planned ecological outcomes, particularly if it leads
to the design of parsimonious monitoring protocols
applicable on a wider scale. Monitoring issues are
examined further in Chapter 4 of this report.

Audit recommendation
2011.05 IAG recommends further publication of
environmental monitoring results and methodology
assessments as part of the broader transfer of
learnings from TLM.
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Communication and consultation

Audit recommendation

Independent community input into the management
and operation of The Living Murray program is
facilitated by the Basin Community Committee. The
IAG is fully supportive of such community input into
the management of TLM water and icon sites. The
transfer of knowledge between community and TLM
is strongly supported through the deployment of three
TLM State Communication Coordinators and their
effective regional operation.

2011.06 IAG recommends consideration of the
maximisation of value from environmental water
recovery and deployment by making results and
findings widely available.

There are potentially significant learnings and value
from making results and findings available for the
Basin community, productive water users, water
resource managers and those involved in technical
aspects of aquatic ecosystem management. The IAG
also notes the ongoing engagement with Indigenous
communities through the Indigenous Partnerships
Program.
The IAG recommends consideration of the
maximisation of value from environmental water
recovery and deployment by making results and
findings widely available because:
•

The Living Murray has resulted in a number
of technical advances and management
developments that should be communicated
widely for the benefit of other resource managers.

•

There is a need to establish cause/effect
relationships in environmental flow management
and to reinforce its effectiveness in the eyes of
government, water users and the general public.

•

Accessible information for stakeholders is an
essential component of effective stakeholder
consultation.

•

Informed exchange with stakeholders and regional
communities is essential to the achievement of
TLM objectives and the development of community
“ownership” in the long term.

Reliable information on advances in the efficient
use of environmental water or infrastructure in
sustaining shared environmental values should be
given maximum currency. Many irrigation-based
communities are seeking reassurance that recovered
water acquired for the environment is used with
utmost efficiency and those concerned about
environmental degradation (and climate change)
in the Basin wish to see maximum environmental
outcome for the water available. The IAG believes that
TLM has made genuine and significant advances in
this regard, which should be integral to the current
community debate. The program has received joint
government funding of $300,000 for 2011-12.
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4

The Living Murray transition; from
recovery to delivery

With the end of a record drought that had extended for
the life of TLM, the program has been in possession
of a significant volume of environmental water
and, for the first time, has confronted the planning,
management and deployment of virtually the full
volume of TLM water. Previous experience centred
on sustaining refugial ecosystems and attempting to
limit irreversible damage. In 2010-11 the opportunity
was provided to test the planning and management
‘machinery’ of TLM under full load and to learn
from the deployment of significant volumes of
environmental water. Several gaps in knowledge and/
or capacity have been highlighted by this experience;
some already leading to the initiation of specially
targeted studies. Issues include:
•

Management, accounting and physical
movement and delivery of significant volumes
of environmental water, including return water,
in a responsive and agile manner and within the
constraints imposed by operations procedures and
infrastructure designed for the efficient delivery of
water for human and agricultural needs.

•

The shift in TLM core business from the
acquisition of water to its use in achieving
ecological outcomes, with implications for
planning, managing, governance, monitoring and
accounting.

•

The integration of infrastructure (works and
measures) in maximising ecological benefit from
environmental water, also with implications for
planning, managing, governance, monitoring and
accounting.

In all three of these areas TLM has the potential to
act as a testing bed for the introduction of the Basin
Plan in the future, greatly increasing the returns on
investment in TLM. It also highlights the importance
of clearly recording the processes leading to TLM
management actions and of rigorously monitoring
those actions and their outcomes. The MDBA has
initiated, or is in the process of commissioning,
several studies to address the gaps. They include:
•
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An Independent Review of Operations aimed at
investigating issues of accounting, management
and operational effectiveness in deploying
significant volumes of environmental water, using

the recent trial of multi-site watering as a test
case. The review will examine the effectiveness
of current policy, operational and accounting
arrangements in managing and delivering
environmental water and is due to report by 30
October 2011.
•

An analysis of the recovered water entitlement
portfolio with the aim of better linking the range
of opportunities to deploy environmental water
with the types of entitlement held. This should
include timing and accounting of unregulated or
supplementary water. The MDBA has developed a
brief for a project addressing these issues which
will report during 2011-2012.

•

Recognising the effective management of TLM
water to date and in line with the belief that
TLM provides a valuable opportunity to inform
future, more complex, environmental water
management tasks, MDBA has initiated a review
of decision-making models. The project is
expected to contribute to the development of the
Environmental Watering Advisory Committee to
operate under the Basin Plan.

•

A review of TLM monitoring and evaluation and its
capacity to demonstrate ecological responses to
environmental watering, is due to be finalised in
September 2011.

The outcomes of these studies will inform future
audits of TLM and will, most probably, result in
changes to the program and lessons for future river
management. The issues they are addressing are not
dealt with specifically in the 2010-11 audit.

4.1

Diversion Cap adjustments

The IAG identified an issue that is relevant to NSW,
Victoria and South Australia. A full discussion of
the issue is available in Appendix C of the Cap
implementation report 2010-11.
Ministerial Council Meeting 45 – 23 May 2008 agreed to a protocol that removed the use of water
for environmental purposes from the accounting for
the Cap. Where the water used for environmental
purposes came from entitlements that previously
supplied diversions that were part of the Cap, the
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protocol specifies that the annual Cap targets should
also be reduced. The protocol requires the States
to propose the methods they plan to use to reduce
the Cap targets and to submit those methods to the
Murray–Darling Basin Authority for approval. Victoria
has submitted its method which was approved by the
Authority on 30 October 2010. The other States have
not yet formally submitted the methods that they
propose to use for this purpose to the Authority.
The experience of the last few years is that in many
ways the use of environmental entitlements differs
from entitlements for non-environmental use. In
2010-11, 34.3 GL of Victorian TLM supplementary
access entitlement was deemed to be transferred
from Victoria to SA and hence to the Coorong. In
reality, flow was unregulated at the time and it
could not have been stored in either Lake Victoria or
the Lower Lakes. In both cases the environmental
outcome was unaffected by the decision to deem the
water to be used. Although it is expected that the
active management of environmental entitlements
will maximise the environmental benefits obtained,
modelling shows that the environment benefits by
a reduction in diversions even if it is unmanaged.
Unused water that is allowed to fill and spill from
storage increases the frequency of all flood events. It
is therefore an important environmental outcome that
TLM and the Commonwealth Environmental Water
Holder (CEWH) achieve their target reduction in longterm average diversions.
An alternative to reducing the Cap by the use of the
environmental allocation would be to scale down
the annual Cap targets in such a way that, when
tested against the long term, the average annual
Cap targets reduce by the desired LTCE. An example
could be the All Other Purposes (AOP) Cap in South
Australia. The AOP Cap model has been prepared
such that the average Cap over the long term is
449.9 GL/year. In 2010-11, the effective volume of
entitlement recovered by The Living Murray and
CEWH (as determined by the allocations made to
those entitlements) was 86.7 GL. Based upon a TLM
Cap factor of 0.9, this entitlement is equivalent to a
LTCE of 78.0 GL. The annual Cap target determined
by the Cap Model was 404.1 GL. The scaling method
would result in the annual Cap target in 2010-11
being reduced by 404.1*78.0/449.9 = 70.1 GL.

Audit recommendation
2011.07 The IAG recommends that the option
for reducing the Cap by scaling down the annual
Cap targets in proportion to the LTCE recovered be
considered by the States and approval sought from
the MDBA if deemed appropriate.
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4.2

Policy issues

The IAG notes with interest the multi-site watering
trial implemented in 2010-11. This trial has
highlighted a range of issues that will need to be
addressed by TLM partners to enable the most
effective use of environmental water in maximising
the outcomes for the environment of the River
Murray. This work is required for the success of
TLM but also the broader water reform envisaged
by the Water Act 2007 and the proposed Basin Plan.
Potentially, these issues have significant policy and
legal implications for all jurisdictions and other water
entitlement holders. They arise as a result of using
entitlements with legal characteristics and agreed
operating environment designed around irrigation
water use whereas environmental applications
require water in a different supply pattern along the
length of the river. Managing environmental water
through retail entitlements does not necessarily
support several actions that may be required of an
environmental water manager:
•

Ordering water from a specific storage:
Environmental water managers may wish to
specify a particular storage from which water is
be delivered to a specific icon site. This would
be considered a departure from historical river
operations practise and rules and would require
special approval. Such a change in delivery
pattern has the potential to impact the security
of entitlements and allocations of remaining
entitlement holders.

•

Controlling a release of water to be used at
multiple environmental sites: There are no
provisions in the Murray–Darling Basin Agreement
to recognise retail entitlements for ‘in-river and
overbank’ delivery and use.

•

Storing return flows downstream and/or
crediting return flows: Environmental water use
and particularly returns from environmental
allocations, are currently estimated using
models. Reconciling modelled estimates against
retail entitlement accounts creates a number of
problems that are yet to be resolved.

These issues have been summarised in Section 3.4 of
the implementation report. In the past there has been
an aspiration to treat environmental water in as close to
the same manner as other diversions where possible.
Experience is now demonstrating that there are real and
inevitable differences that will need to be acknowledged
and addressed if the available environmental water is to
be deployed to maximum effect.
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The IAG notes that the Independent River Operations
Review Group is currently reviewing the multi-site
watering trial. The outcomes of this detailed review
are likely to explore the short term implications for
environmental water accounting and river operations
and inform the development of longer-term
options. Reviews of River Murray Operations, the
Murray–Darling Basin Agreement and relevant State
legislative entitlement frameworks, where applicable,
may also occur in the coming year.
The IAG believes that The Living Murray program
should serve as a working model or test case to scope
policy issues and identify potential options for their
resolution, which can be applied to the rest of the
Basin.

Audit recommendation
2011.08 The IAG recommends that current
and planned reviews of operations and the Basin
Agreement be augmented by an investigation
of implications of the special characteristics of
environmental water requirements, for policy,
accounting and operations in TLM and, consequently,
for Basin-wide management.

by the potential for a degree of risk-aversion.
Uncertainties regarding delegation, or the need to
seek high-level approval, represent significant threats
to the ‘agility’ with which managers can respond
to changing circumstances. This is particularly
so in relation to short-term responses such as
within a single environmental flow event or in using
environmental water to augment a natural flood.
The successful trial of a multi-site watering event
in 2010-11 demonstrated these difficulties but
also showed that they could be overcome, albeit
with considerable difficulty, risk and collaborative
goodwill. Success may have depended in part on
the fact that this was a one-off trial and is far from
guaranteed in the future.
Though experience may help to expedite decisionmaking in the future, expansion of environmental
water management across the Basin is likely to
increase the complexity of water delivery and the
range of unforseen issues to be faced. Analysis of
decision-making under the widest range of scenarios
is needed with a view to codifying the process to deal
with decisions required in all possible circumstances.

Audit recommendation

4.3

Decision-making and
delegation

The availability of large volumes of TLM water for
the first time has highlighted a number of issues
with regard to making timely decisions about the
allocation and deployment of environmental water.
This is because:
•

the large volumes of water involved represent a
very significant dollar value

•

the large volumes also increase the significance of
any impact relating to risks of ‘collateral’ damage
(such as flood damage to property and blackwater
events) and of opportunity costs of ‘expending’ the
water

•

the situation is novel and therefore there is a lack
of precedent to provide confidence and security
from experience

•

current operational procedures and infrastructure
have been developed over a long period to deal
with the supply of irrigation water (seasonality,
volume, timing) and may be less appropriate for
supporting environmental flow events.

As a consequence the delegation to make
decisions regarding large-scale and/or unexpected
environmental watering tends to rest in higher levels
of management – a tendency possibly exacerbated
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2011.09 The IAG recommends that, based on a wide
range of potential watering scenarios, delegation
schedules are developed for operation at the EWG,
Operations Committee and on-site manager levels.
The work requires wide consultation but should be
completed before December 2012.

4.4

Knowledge management

Monitoring and evaluation
Monitoring and evaluation are essential to close
the adaptive management loop. The potential to
learn from TLM is entirely dependent on the quality
and relevance of the monitoring and evaluation
program. In addition, analysis of the monitoring
and evaluation program for TLM should aid in the
development of informative but affordable programs
to be applied throughout the Basin. There are three
types of monitoring activity; Compliance monitoring,
Intervention monitoring and Condition monitoring.
Compliance monitoring tests that proposed
management actions have been executed correctly.
For TLM this means that water delivery complies with
the regime prescribed by the annual watering plan
(requiring measurement/estimation of water volumes
delivered and returned) and that infrastructure was
employed appropriately.
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Intervention monitoring tests the ‘management
hypotheses’ on which the adaptive management of
the target ecosystem is based. For TLM watering
events it tests that the ecological objectives have been
met. Where outcomes differ from those predicted
in the management hypothesis, the hypothesis and
the conceptual model on which it is based should
be reviewed and, where appropriate, revised (the
‘adaptive’ step in adaptive management).
Condition monitoring in TLM examines the managed
ecosystems on a broader spatial and temporal scale
to ensure that the overall system is following an
acceptable trajectory or that non-target organisms
or processes are not being detrimentally affected by
the management intervention. It may also provide a
basis for assessing the resilience of the system in the
future. Condition monitoring is not specifically linked
to individual watering events or icon sites, though it
could be used to compare sites. The Living Murray
Outcomes Evaluation Framework (MDBC 2007) makes
a distinction between condition monitoring at sites
and in the Murray as a whole. Whole of river-system
monitoring aims at applying uniform monitoring
procedures across sites, to investigate ‘whole-ofsystem’ responses to TLM activities at the icon sites.
The EWG divides intervention monitoring into three
sub groups; monitoring of ecological response (i.e.
what is usually referred to as intervention monitoring),
monitoring of risks (monitoring the impact of the
actuation of threats identified in risk analyses) and
monitoring for operations and water accounting
(equivalent to compliance monitoring).(Agenda Item 2,
Attachment A, EWG Teleconference 43).
The monitoring and evaluation program needs to
preserve a balance between the types of monitoring,
allowing for circumstances at particular sites and
times, because they each provide different types
of information, each necessary for refining The
Living Murray environmental watering program.
In particular, properly designed intervention
monitoring, linked to shared ecological objectives,
is critical if a watering event is to be cost-effective.
It is fundamental that progress towards ecological
objectives (set a priori), linked to an environmental
flow action (via management hypotheses), be
measured appropriately (and unambiguously) if the
commitment of environmental water is to be justified
and, more importantly, if learning, improvement in
management efficiency and parsimony in the use
of limited environmental water holdings are to be
achieved. The current investigation of TLM monitoring
(Campbell & Baldwin in prep), commissioned by
MDBA, is expected to provide guidance on this issue.
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It should be noted that establishing unequivocal
links between TLM watering events and ecological
response is extremely difficult based on a monitoring
program alone, facing as it does all the exigencies
of largely unreplicated and uncontrolled field
observations. This is particularly true in 2010-11
when extensive overbank flows would have masked
responses to TLM interventions in many cases. Future
assessment of monitoring results might also serve
to identify flow-ecology issues that might be resolved
with well-targeted research projects.

Objective setting
Collaborative management of TLM water requires
shared objectives. The setting of ecological objectives
is pivotal to TLM as the objectives determine the
type of water regime prescribed for each icon site.
The evaluation function of the monitoring program
should report against objectives to best inform the
refinement of the deployment of TLM water and
use of infrastructure and thereby support adaptive
management.
Long-term objectives were set by the Ministerial
Council when The Living Murray First Step Decision
was established (MDBMC 2003) and are published for
individual icon sites on the MDBA website http://www.
mdba.gov.au/programs/tlm.
McCarthy et al. (2006) developed sets of objectives
(and potential management hypotheses) that could
support intervention monitoring at icon sites and
TLM Outcomes Evaluation Framework (MDBC 2007)
provided a structure and guidelines within which
annual ecological objectives could be developed.
Annually, in conjunction with the preparation
of environmental watering plans by the EWG in
collaboration with MDBA, ecological objectives are set
for each site planned to receive environmental water
during that water year (see e.g. Appendix B, MDBA
2011). These objectives include overt reference to the
original First Step Decision (long-term) objectives
as well as other desirable ecological outcomes
presumably linked to current ecological conditions
at the site, the nature of the proposed environmental
watering event and ambient climatic conditions
preceding the event. The annual Environmental
Watering Plan indicates that intervention monitoring
programs should address these objectives plus
address key knowledge gaps relating to the response
of important biota and ecological processes to
environmental watering and infrastructure and
the response of fish in the Murray channel to the
resnagging and fishway programs.
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Within this framework, the monitoring program
followed at each site, defined by the Site
Environmental Water Management Plan, should
reflect available resources, the actual watering
regime and contingent conditions. To ensure
transparency, this decision process and the parties
responsible for those decisions should be made clear
and reporting of monitoring outcomes and their
evaluation, should include overt links back to the
objectives (or knowledge gaps) they are intended to
address in all cases. Failure to close these links may
present a potential risk relating to:
•

evaluating the ecological objectives in terms of
their achievability and/or significance in the overall
ecology of the site

•

refining management of environmental water and
infrastructure in the light of observed responses
(adaptive management), including benefit/cost
assessment in terms of water and cost in relation
to ‘environmental return’

•

developing cost-effective monitoring programs for
the future.

It is not clear how monitoring results are currently
interpreted to refine future watering events or
future monitoring programs. No doubt this occurs
(informally) within TLM teams but if TLM is to fulfil
its potential in informing future environmental water
management across the Murray–Darling Basin
the learning and refinement process needs to be
communicated widely and critically examined as
a means of improving ecological gains against the
expenditure of TLM water.

Audit recommendation
2011.10 The IAG recommends an analysis of the
ecological objective setting processes of TLM and a
review of the processes that determine ecological
monitoring programs applied at icon sites.

of increasing knowledge and efficiency (costeffectiveness).
Successful adaptive management at icon sites
requires clear objectives, management actions (water
regime and/or infrastructure operation) hypothesised
to achieve those objectives and measurements –
preferably quantitative – capable of indicating change
(progress) towards the objectives. Appropriate
measurement and reporting of change, or response,
is clearly critical in supporting refinement of water
use in this way.
Currently the results of TLM monitoring programs are
reported in the annual implementation report. This is
in the form of ‘plain English’ descriptions of outcomes
and therefore are largely anecdotal in nature. As
such, they are of significant value in informing the
community regarding ecological improvements at icon
sites. They also demonstrate that managers at those
sites are gaining knowledge and skills. However,
more rigorous (and unambiguous) reporting is also
required to test causal links between management
actions and ecological outcomes and to support
refinement of the conceptual underpinning of those
actions . Making these data available outside TLM is
also likely to promote advances in environmental flow
management on a broader scale.

Audit recommendation
2011.11 The IAG recommends that MDBA and
TLM partners establish a forum whereby monitoring
results can receive wider technical scrutiny, their
value in increasing knowledge of ecology/flow
relationships be fully realised and their contribution
in refining environmental flow management be
maximised both in TLM and in the broader scale.

Adaptive management
Adaptive management, or ‘learning-by-doing’, is the
process of monitoring the outcomes of management
actions in such a way as to test and refine the
conceptual models and hypotheses on which those
actions are based. This supports better targeting
of management actions, thus completing a cycle of
learning and improved efficiency – in this case in
the use of environmental water. In the management
of complex systems, such as aquatic ecosystems
on large spatial/temporal scales, where controlled
experimentation is not possible, the adaptive
management cycle is the most practical method
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4.5

On-going review of The Living
Murray post-2012

In its 2009-10 audit the IAG recommended that ‘the
roles of the various TLM groups (e.g.: EWG, TLMC
and IAG) be reviewed and clarified’ in response to
the transition from water recovery to water delivery
(see Recommendation 2010.05, Appendix 1). The IAG
thought it would be appropriate to provide advice on
the need for ongoing audits and review. This should
not be seen as the IAG carrying out these functions.
For TLM to fulfil a role as a large-scale trial for
future Basin-wide environmental management there
is a need for continued and rigorous assessment
of the program and reporting of new knowledge.
Assessment and reporting should include:
•

effect of TLM water acquisition on the Cap

•

water use – in reference to the execution of annual
watering plans

•

outcomes – the ecological benefits accruing from
the delivery of TLM water and the operation of
works and measures.

The Living Murray program has seen the expenditure
of $857.2 million on water acquisition and
infrastructure development. This public investment
alone is a strong reason to seek some accountability
in terms of outcomes and cost effectiveness. Added
to this is the need to gain maximum value from the
knowledge gained from TLM in its application to
environmental management on the Basin scale (as
envisaged through the Basin Plan). It should be noted,
however, that other programs of environmental water
acquisition/deployment exist both in the Basin and
beyond and some caution is needed in prescribing
TLM-specific auditing requirements.
Benefits of periodic reporting of TLM activities and
outcomes could include:
•

a more complete form of water accounting at the
valley scale

•

transparent accounting for public expenditure
– including the bases for informal benefit/cost
assessment

•

assessment and refinement of governance,
management and operational arrangements
to improve the effectiveness (and efficiency) of
environmental water management.

•

non-technical reporting of the trajectory of
ecological resources over time

•

assurance that the links between (monitored)
ecological outcomes and the deployment of
environmental water and infrastructure are
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formalised in an adaptive management framework
that maximises learning and supports the
refinement of environmental management in the
future.
These goals could be achieved by a variety of means
and not necessarily by a single process. During the
2010-11 audit the IAG informally canvassed opinion
and noted a range of views. There was general
agreement regarding the need to ensure that public
expenditure was parsimonious and effective, though
the need for independence in this role was less
clear. A range of views was expressed regarding
the scope and frequency of review, the agency that
should have carriage of the task, the degree of
independence required for that agency and reporting
and governance issues. There may be a need to
distinguish between the roles of assessing/reporting
on ‘performance’ of TLM intervention and accounting
for TLM investment, though both roles are clearly
interdependent.
Currently, the need for an on-going audit
process specific to TLM, the scope and reporting
arrangements for such an audit if it is warranted
and the constitution and governance of an agent best
suited to perform the task need to be resolved.
The IAG believes that there is a need for an on-going
audit if the full value of TLM investment is to be
realised in the future.

Audit recommendation
2011.12 The IAG recommends that a future TLM audit
process beyond 2011 should include:
•

annual reports (by Jurisdictions) on water use, to
be subject to periodic independent audit

•

periodic reporting and formal review of progress
against ecological objectives, based on monitoring
results

•

the effect of TLM acquisition water and future
environmental water on the Cap and in future
Sustainable Diversion Limits, to be concluded
through the annual Cap audits during the
transition period.
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ANNEX 1 - Status of active recommendations identified in previous The Living Murray audits

ANNEX 1 - Status of active recommendations
identified in previous The Living Murray audits
No.

Issues and recommendations

IAG comments (2009-10 Audit)

IAG comments on progress at 30 June 2011

2009-10 Audit
2010.01

The IAG recommends that, with the

IAG notes the progress towards completion

completion of all water recovery

of water recovery and is of the opinion

measures in 2010-11, a review be

that the acquisition program is sufficiently

undertaken to identify key drivers of

complete for the review to commence as

success and lessons learned that may

soon as possible in order that the review

be applicable to the development and

will be of maximum benefit to other water

implementation of the Basin Plan.

recovery programs. MDBA has advised that
the review will be initiated during 2011-12.

2010.02

The IAG recommends that before the

IAG notes that the ACT will be submitting a

end of 2010 the ACT formally submits

revised proposal for its 2 GL contribution to

its proposed water recovery measure

TLM in 2011-12.

to the MDBA together with relevant
supporting documentation confirming
its water saving activities so that these
can be considered and as appropriate
recognised as an eligible measure.
2010.03

The IAG recommends that once the

IAG notes that MDBA has developed a

make-up of the full TLM entitlement

project brief to analyse the characteristics

portfolio is known and no later

of the current portfolio to gain a better

than during 2010-11, the MDBA

understanding of the opportunities and

office undertakes an analysis of the

limitations. It is anticipated that this project

recovered water entitlement portfolio

will be completed during 2011-12.

so that the full range of deployment
opportunities and limitations
associated with the portfolio are better
understood.
2010.04

The IAG recommends that an analysis

IAG notes that elements of this analysis

of ongoing costs of implementing

commenced in 2010-11 and will continue

TLM beyond the water recovery

into 2011-12. TLM partners have provided

phase be undertaken to enable better

indicative costs for managing icon sites

understanding of and planning for,

over the next 3 years. In consultation with

TLM’s future budgetary needs.

TLM partners, the MDBA will review these
costs during 2011-12. During 2011-12, it is
anticipated the MDBA will also review the
monitoring requirements of icon sites. The
MDBA has also provided estimates of the
on-going costs of the administration of the
entitlement portfolio and environmental
water delivery to the jurisdictions. It is
anticipated that this issue will be addressed
through the Strategic Programs Review.
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No.

Issues and recommendations

IAG comments (2009-10 Audit)

2010.05

The IAG recommends that as TLM

IAG notes that the Intergovernmental

moves from water recovery to

Agreement may potentially be reviewed

environmental water management and

through the Review of the Murray–Darling

in light of the impending transition to

Basin Agreement. The Basin Officials

the Basin Plan, the roles of the various

Committee at meeting 11 (14 April 2011):

TLM groups (e.g.: EWG, TLMC and IAG)

1. Noted the delay of the review of The

be reviewed and clarified to ensure

Living Murray Business Plan 2007 until

that:
•

further advised (pending the review of
the IGA).

TLM and Basin Plan activities are
aligned

•

2. Agreed that Partner Governments

their roles are coordinated with

will continue to operate in ‘good faith’

the emerging activities of CEWH

under the relevant terms of The Living

and other environmental water

Murray Business Plan 2007.

managers
•

IAG comments on progress at 30 June 2011

policy constraints can be effectively
addressed •capacity for effective
and real-time (timely) decision
making is maintained.

2008-09 Audit
2009.01

Finalising TLM water recovery
The IAG recommends that every effort
be made to finalise The Living Murray
water recovery program in 2009-10.

2009.03

Progress and near completion

Refer to IAG comment under 2010.01

of the water recovery program
is noted. A final review is
anticipated in 2010-11.

Environmental water registers in the

Progress is noted and will be

IAG agrees that this recommendation has

jurisdictions.

further reviewed in 2010-11.

been addressed and is assessed as being
completed.

The IAG recommends that each
jurisdiction develop an environmental
water register as envisaged in The
Living Murray Business Plan during
2009-10 for practical viewing by the IAG
during the 2010 audit process.
2009.04

Diversion Cap adjustments
The IAG recommends that the relevant
jurisdictions work with the MDBA
office to put in place appropriate
Cap adjustments including for TLM
recovered water entitlements and
associated environmental water use
for the 2009-10 water year.
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Progress is noted and will be

IAG notes that progress has been made in

further reviewed in 2010-11.

some jurisdictions. IAG is of the opinion
that the currently proposed method
of adjusting the Cap on the basis of
environmental water actually used may
produce anomalous outcomes under some
circumstances. It further recommends that
alternative methods of Cap adjustment be
investigated.
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No.

Issues and recommendations

IAG comments (2009-10 Audit)

IAG comments on progress at 30 June 2011

Role and performance of the

The IAG notes and supports

IAG notes progress towards this

Environmental Watering Group (EWG)

the progress achieved by EWG

recommendation and that it will be assessed

to date, but also notes that the

again in 2011-12.

2007-08 Audit
2008.02

The IAG believes that the deployment of
the very scarce reserve of environmental
water during 2007-08 has been carried
out well and that the available evidence
indicates a high level of efficacy. The
EWG has proven to be an effective
vehicle for collaborative assessment
and management of TLM allocations,
although yet to be tested under
conditions of relative plenty (when water

performance of EWG has yet to
be tested under the emerging
wetter conditions. The IAG also
emphasises the value to the
developing Basin Plan protocols
of the successful completion of
this action. Progress against
this recommendation will be
reviewed again in 2010-11.

The annual TLM watering plan was agreed
and started operating on 1 July 2010.
Subsequent decisions have been made in line
with the watering plan.
Also, decisions of the Environmental
Watering Group are documented for each
meeting (through a Decision Register).
The decision making process including the
ranking criteria are reviewed every year and

may be available for allocation to lower

outlined in the annual TLM Watering Plan.

priority uses).

Further work is required to further document

Much of the successful decision-making

this process or developing a template to

of the EWG is based on the expert

record such decisions.

judgement of its members and their

MDBA has a project underway to review

advisers.

decision-making models for environmental

Whilst acknowledging this, the IAG

water management. The primary purpose

recommends that the EWG be invited

of this project is to inform a review of the

to document the steps followed in

decision-making model currently employed

prioritising their response to competing

by the Environmental Watering Group. The

demands for environmental water and

outputs of this project may also inform the

the principles upon which these steps

establishment of an Environmental Watering

are based, as a template for making

Advisory Committee (EWAC) as part of

similar decisions across Jurisdictions on

the proposed Basin Plan’s Environmental

a Basin-wide scale.

Watering Plan. It is expected that this project
will be completed in 2011-12.

2008.03

Impact of prioritisation of the

The IAG notes the progress

IAG notes that icon site and environmental

Environmental Works and Measures

made and acknowledges the

management plans have been reviewed in

Program (EWMP) on the use and

additional difficulties imposed

light of the current progress of the EWMP.

effectiveness of the environmental

by the increased complexity of

This has also involved an adjustment of the

water portfolio.

infrastructure operation and

environmental objectives.

The prioritisation of the EWMP, including
delisting of a number of projects and
possible changes to budgets and
time-lines, will result in changes to
TLM’s capacity to allocate and deliver
environmental water to some icon sites.
There is a significant risk that this will
alter the relative ecological value (or
benefit) of water distributed amongst
icon sites and, therefore, a need to

limited access to modelling
capacity. It further notes the
potential value of increased
understanding of infrastructure
development and management
in the efficient management of
environmental water across the
Basin. The IAG looks forward to
this valuable contribution from
TLM program.

assess the impact of these changes

(Delays in construction throughout 2010-11
have been due to substantial flooding along
the Murray River floodplain)
The IAG believes a comprehensive
assessment of impacts across all sites is
still required based on final construction
proposals, revised icon site and operating
strategies, as a basis for future review of
objectives and design of monitoring and
evaluation.

on the achievement of environmental
objectives and the use of environmental
water.
The IAG recommends that the MDBA
TLM team assess the impacts of the
EWMP prioritisation on the capacity
to achieve the icon site environmental
objectives and provide a report to the
EWG and the IAG.
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ANNEX 2 – Responses from State and
Territory Governments
Upon request, written responses from State and
Territory Governments to the Independent Audit
Group’s report are published as an annex to the
report.

Australian Government
SEWPaC strongly support the recommendations
2011.10, 2011.11 and 2011.12 recommending
on-going auditing and review of TLM governance,
management and operational arrangements,
particularly in regards to efficient and effective use of
resources used in monitoring programs and watering
actions.

South Australia
South Australia supports the IAG recommendations
as detailed in the Audit of The Living Murray
Implementation 2010-11 Report of the Independent
Audit Group, October 2011. In particular, South
Australia provides the following comment:
2011.03
The IAG recommends that remaining issues
relating to the management of large volumes of
environmental water, including its use at multiple
sites and the integration of infrastructure be
resourced and resolved as quickly as possible.
South Australia has encountered major
environmental water delivery issues for large
volumes of environmental water during 2010-11
and 2011-12. This has required operational policy
decisions to be elevated to the Basin Officials
Committee as there is no precedent for such
decisions.
The lack of a consistent return flow accreditation
mechanism was a major issue during the 2010-11
trial for multi site watering for Barmah–Millewa
Forest and the Lower Lakes and remains unresolved.
Victoria has a process for accrediting return flows
but NSW does not. It was agreed for that trial that
NSW would not access supplementary flows. Despite
agreement for that trial, the issue emerged again
in a proposal for multi site watering in 2011-12. For
the 2011-12 trial, the CEWH requested accreditation
of return flows. No agreement was reached and
the multi site watering did not proceed. This is
contradictory to the intent for the use of The Living
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Murray water. The same issue will also be relevant in
2012-13.
A second significant issue for South Australia arose in
late 2011. It became apparent that the current River
Murray operating rules prevent the enhancement
of an unregulated flow using environmental
water to achieve increased ecological benefit.
Accounting for the use of the water is the issue that
needs resolution. There is no agreed method for
determining the volume of additional environmental
water that is used to enhance a peak.
Therefore, South Australia strongly supports this
recommendation to ensure acceptable operational
rules are developed that achieve the best ecological
outcome and ensure environmental water is not
diverted for consumptive purposes or reregulated.
2011.08
The IAG recommends that current and planned
reviews of operations and the Basin Agreement be
augmented by an investigation of implications of
the special characteristics of environmental water
requirements, for policy, accounting and operations in
TLM and , consequently, for Basin-wide management.
South Australia supports a systematic approach
to changing current water delivery practices so
that increased environmental outcomes can be
achieved. South Australia supports the project brief
being developed through the Operations Review
Working group to investigate, identify and assess
the significance of constraints imposed by the MDB
Agreement on the effective and efficient delivery
of environmental entitlements in the River Murray
system and options to resolve these issues. South
Australia also supports the product mix being reevaluated.
2011.12
The IAG recommends that a future TLM audit process
beyond 2011 should include annual reports (by
Jurisdictions) on water use, to be subject to periodic
independent audit ...
South Australia supports a periodic independent
audit of environmental water use. South Australia
encourages a planning framework which combines
TLM and CEWH water to ensure the best outcomes
for TLM icon sites and other important areas and
functions throughout the Basin.
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