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Executive summary
The Living Murray Annual Environmental Watering Plan 2014–15 describes the watering
actions that were undertaken in 2013–14. It outlines the water resource outlook for 2014–15
and estimates the potential water that may become available to the portfolio during the coming
water year. These factors are incorporated into a decision framework that determines the
watering priorities and guides the implementation of watering actions throughout 2014–15.
As the 2014–15 water year approaches, water storage levels are around the long-term average
and therefore opening allocations are likely to be reasonable. However, River Murray and
tributary catchments remain dry so rainfall over the winter period will determine whether overall
allocations reflect a median or drier water resource scenario.
With the completion of environmental works at a number of icon sites, the delivery of TLM
environmental water in 2014–15 will focus on providing water to support commissioning
activities and achieving ecological outcomes through large scale watering events where
feasible. The watering actions will ensure that completed works meet design specifications and
are able to deliver their intended operating regime. The use of these works also provides an
opportunity to deliver significant ecological outcomes using less water than otherwise would be
required.
A delivery strategy has been developed to optimise the use of the TLM environmental water to
support commissioning requirements and maximise ecosystem benefits throughout the River
Murray system. The delivery strategy is adaptive and will be coordinated with other
environmental water holders where possible. Return flows and unregulated flows will be utilised
when these are available. In wetter scenarios, it is anticipated that TLM would be able to
consider a broader range of environmental watering actions that are outlined in this plan. There
are also a number of en-route watering opportunities that have been identified along the River
Murray Channel, which will be considered in the delivery of water in 2014–15.
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Introduction
The Living Murray (TLM) Program was first initiated in 2002 in response to evidence of the
declining health of the River Murray system. In November 2003, the Murray–Darling Basin
Ministerial Council announced Living Murray First Step Decision. The main component of the
Council’s decision was a water and works package which included the recovery of water for the
river system, with a long-term average target of 500 gigalitres (GL) being targeted 1. With this
water, the Ministerial Council decision also set to achieve a set of agreed ecological objectives
at six ‘icon sites’ along the River Murray at:
-

Barmah–Millewa Forest

-

Gunbower–Koondrook–Perricoota Forest

-

Hattah Lakes

-

Chowilla Floodplain and Lindsay Wallpolla Islands

-

Lower Lakes, Coorong and Murray Mouth

-

River Murray Channel.

As of June 2014, the recovery of environmental water for the TLM water entitlement portfolio is
almost complete at 479.9 GL (at long-term Cap equivalent or LTCE) with only several
remaining water recovery measures to be formally approved.
To complement the TLM water recovery, the TLM environmental works and measures program
provides environmental water efficiencies through the development of infrastructure and works
at or near icon sites. These works allow large-scale watering of forests, floodplains and
wetlands using less water than would have been required under natural conditions. These
works are almost complete and commissioning of these works now is one of the priorities for
environmental water delivery.
The Living Murray Annual Environmental Watering Plan 2014–15 has been jointly developed by
the Murray–Darling Basin Authority (MDBA) and the Environmental Watering Group (EWG),
which consists of representatives of the partner governments for The Living Murray Program.
This document provides the decision-making framework that will be utilised by EWG to guide
the prioritisation and use of TLM water across significant sites on the River Murray system.
The annual water planning process is responsive to changes in water resource conditions,
opportunities and environmental priorities as the season progresses. Implementation of the
annual environmental watering plan, including any changes to priorities or other aspects of the
plan, is recorded separately the following year.
The annual environmental watering plan has been developed in consultation with partner
governments and considers their associated environmental water planning processes. The
planning documents that inform these processes are presented in Table 1.

1

commonly referred to as Long-term cap equivilance -LTCE
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Table 1 Partner government’s environmental water planning documents

Government
Victoria
NSW
SA
Commonwealth

Planning documents
VEWH Seasonal Watering Plan
NSW Annual Environmental Water Management Plan
Annual Environmental Watering Plan for the South Australian River Murray
Commonwealth environmental water use options: planning approach and
supporting water use options documents
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Part A: 2013–14 review
Summary of 2013–14
2013–14 inflows
Despite increasingly dry conditions in the latter part of the 2012–13 water year, the 2013–14
year began with MDBA storages reasonably full (Table 2).
Rainfall in the upper catchments of the southern connected system was above average through
July and August with large falls, particularly in northern Victoria and southern NSW. The high
storage levels and good early season rain meant allocations were reasonably strong for the
Murray (New South Wales and Victoria), and the Goulburn. However, low inflows and low
storage levels meant that water allocation in the Murrumbidgee was not as strong.
Although September rainfall was close to average, the high storage levels meant that storages
soon approached capacity. With Hume Reservoir effectively spilling from mid-August until late
September, combined with high tributary inflows from the Ovens River, unregulated flows were
declared in the mid-reaches of the River Murray, at times between mid-July and late October
2013.
Overall system inflows were well below the long-term average across the 2013–14 water year
(Figure 1). Low rainfall, high temperatures and large irrigation demands resulted in high system
losses particularly during several heat waves in January and February 2014. By the end of
February 2014, total storage levels had fallen to approximately 64% (Table 2).
Table 2 MDBA storage levels as at February 2014

MDBA storage

July 2013
storage (%)

February 2014
storage (GL)

February 2014
storage (%)

Dartmouth Reservoir

July 2013
storage
(GL)
3,642

94

3,516

91

Hume Reservoir

1,898

63

1,530

51

Lake Victoria

1,251

72

448

66

Menindee Lakes

537

79

477

28

Total MDBA storage

7,328

79

5,971

64
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Figure 1 2013–14 monthly and long-term average system inflows

TLM portfolio summary
The Living Murray portfolio carried over 82.8 GL of allocation into the 2013–14 water year, with
an additional 136 GL becoming available in July. There were steady increases to the portfolio
during the first quarter of the water year and by September 2013, there was 280 GL of available
water (including carryover). The drier conditions from October 2013 resulted in allocations to
the portfolio slowing. At the completion of the water year 385.4 GL (including carryover) had
become available within the portfolio (Table 3). A full summary of the 2013–14 TLM portfolio is
attached at Appendix 1.
Table 3 TLM portfolio summary for 2013–14

State
New South Wales
Victoria
South Australia
Total Regulated

Water available to TLM (GL)
184.7
118.3
45
348

River Murray Increased Flows
River Murray Increased Flows (RMIF) is a volume of water that can be called from Snowy
storages, specifically for environmental use in the River Murray. A strategy to develop RMIF
allocation into a rules-based entitlement was approved in 2013. However, issues associated
with the costs and governance of these entitlements meant that TLM was unable to access the
300 GL of RMIF allocation for use in the 2013–14 water year.
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2013–14 deviations to river operating rules
For 2013–14, the Basin Officials Committee agreed to a package of measures to facilitate the
delivery of environmental water to multiple sites down the river. These measures included
deviations to river operating rules to better meet changing entitlement holder demands, improve
environmental water delivery and make the most efficient use of the water available for the
environment.
The key deviations to river operating rules that were implemented in 2013–14 included:
• release of environmental water from Hume Reservoir in addition to that required to
meet all other water use demands and requirements
• estimation of environmental use of 30% between Hume Reservoir and the South
Australian border for the purpose of providing environmental water to multiple sites
• target flow rates downstream of Yarrawonga of up to 15,000 ML/d and a two week trial
of target flows up to 18,000 ML/d.
These deviations were important in facilitating the delivery of environmental water to Barmah
Forest with return flows contributing to environmental benefits throughout the River Murray
system.
A full review of the implementation and effectiveness of the deviations to river operating rules in
2013–14 will be prepared by MDBA River Operations.

2013–14 environmental water delivery
The TLM Annual Environmental Watering Plan 2013–14 outlined a number of high priority
water actions. This included:
•

the provision of flows to inundate large areas of the Barmah Forest floodplain for the
growth and establishment of Moira grass

•

flows to the Lower Lakes, Coorong and Murray Mouth (LLCMM) to address salinity
targets and maintain water levels in the Coorong for the flowering and seeding of
Ruppia sp.

•

flows to support the commissioning of recently completed TLM works.

Given the potentially large water demands in 2013–14, it was recognised that these actions
would require considerable natural flows throughout the system, as well as close coordination
with other environmental water holders. It was planned to coordinate the delivery of
environmental water to achieve the maximum ecological benefit at multiple sites throughout the
River Murray system.
Commissioning of recently completed environmental works at Hattah Lakes was scheduled for
early in the water year, however construction delays meant that commissioning could not begin
until October 2013. TLM delivered 67 GL of environmental water from October 2013 to midJanuary 2014 to test pump stations, regulators and stop banks (Table 4). The flows to Hattah
Lakes also provided considerable ecosystem outcomes including the watering of Lake
Bitterang, which had not received water for over 20 years. There was a strong growth in river
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red gum and black box foliage, observations of juvenile fish (including Murray cod, silver perch
and golden perch) in the lakes and large numbers of waterbirds, particularly ducks and grebes.
Commissioning at Mulcra was able to take advantage of the high natural flows in the River
Murray system. A volume of 3.7 GL of environmental water was delivered to Mulcra, mainly
utilising allocation to TLM unregulated Victorian entitlement (Table 4). The commissioning was
undertaken in conjunction with weir pool manipulation trials by NSW Office of Water. These
flows allowed for the commissioning of regulators and other structures. The flows connected
river channel, floodplain and wetland sites and generated a strong response from river red
gums and aquatic vegetation.
As works at Chowilla were still under construction, only a small watering action (4.7 GL2) was
undertaken, focussing on key wetland areas. The watering produced a strong waterbird
response with a high number of species observed across the wetlands that received water,
including a number of threatened species. Five different species of frogs were recorded,
including the southern bell frog, which is a nationally threatened species. There was also a
positive response from aquatic and riparian vegetation across the site.
A small volume of environmental water (0.4 GL) was also delivered to Gunbower in autumn
2014 to support the commission of the Hipwell Road off-take regulator (Table 4).
The high unregulated flows in the upper River Murray system inundated large areas of the
Barmah–Millewa Forest from late July until October 2013, presenting an opportunity for
environmental water holders to extend the duration of this inundation. As natural flows receded,
environmental water was used to maintain flows in the River Murray Channel at 18,000 ML/d
(as part of a two-week trial) and then dropping to 15,000 ML/d from mid-October until the
beginning of December 2013. Maintaining these flow rates provided stable inundation levels
across the Moira grass plains (Figure 2).

Figure 2 Flow in River Murray downstream of Yarrawonga

2

This figure may be revised on completion of watering action
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The extended inundation at Barmah Forest resulted in successful and extensive vegetative
growth, flowering and seed production across the Moira grass plains. This was the strongest
Moira grass response in seven years, with Moira grass length more than doubling in some
wetlands. The delivery of environmental water to Barmah Forest also contributed to other
ecological outcomes with improvements to the health of floodplain vegetation communities, as
well as fish, turtle and waterbird populations. In all, TLM contributed 82.5 GL to the total volume
(355 GL) delivered to the Barmah Forest watering event (Table 4).
The high natural flows initiated a number of bird breeding events in the Barmah–Millewa Forest.
At Millewa, 16.7 GL of environmental water (of which 2.5 GL was TLM) was used to support
successful waterbird breeding events at Reed-beds and St Helena’s Plain, allowing hundreds
of birds to fledge, including Australian white ibis, straw-necked ibis, cormorants, Australian
darters and spoonbills. At Barmah Forest, a bird breeding event at Boals Deadwood was
successfully supported with 8 GL of environmental water from the Victorian Environmental
Water Holder (VEWH).
Another priority for TLM in 2013–14 was providing water to the Lower River Murray Channel
and the Lower Lakes, Coorong and Murray Mouth. In a coordinated environmental watering
action that incorporated return flows from Barmah Forest and Hattah Lakes, TLM
environmental water contributed 137 GL to a combined environmental water delivery of 450 GL
(Table 4) from October 2013 to February 2014 (Figure 3).

Figure 3 Environmental water holder contributions to flow to South Australia

The environmental water supplemented the high natural flows in the lower system generating a
range of ecosystem outcomes. There was a positive response from large-bodied fish in the
Lower River Murray Channel with flow-cued spawning of golden perch and silver perch. Murray
hardyheads, a small bodied native fish species, were observed in Lake Alexandrina. The flows
assisted in maintaining higher water levels in the Coorong South Lagoon during spring, which
provided suitable conditions for the flowering and fruiting of Ruppia tuberosa into early summer.
An increase in the number of waterbirds compared with the previous few years was also
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recorded across the LLCMM, in particular the number of migratory waders that were observed
in the Coorong. The Murray Mouth remained open without the need to dredge.
As of April 2014, TLM had delivered 298 GL of environmental water across the 2013–14 water
year, which included the use of 43 GL of return flows (Table 4). Through the coordination of
flows from the Murray, Goulburn and Campaspe systems with other environmental holders and
utilising return flows, ecological outcomes were able to be achieved both at floodplain icon sites
and throughout the River Murray system. These watering actions supported the commissioning
of TLM environmental works, which will help ensure the efficient delivery of water to these icon
sites in the long term.
Table 4 2013–14 TLM regulated and unregulated watering actions

Site

TLM Volume
delivered
(GL)

Total
contributions
by all water
holders (GL)

Watering objective

Barmah

82.5

355

Millewa

2.5

16.7

Inundation of threatened Moira grass community to
support recovery as well as other system wide benefits.
Support bird breeding at Boals Deadwood 1.
Support waterbird breeding event.

Gunbower

0.4

0.4

Commissioning of Hipwell Rd offtake regulator.

Hattah

67.3

67.3

Lindsay–
Mulcra–
Wallpolla
Chowilla

3.7

3.7

Commissioning of structures and inundation of 17
wetland sites to provide habitat and vegetation
outcomes.
Commissioning of structures at Mulcra. Connectivity and
watering of priority riparian areas and wetlands

4.8

4.8

River Murray
Channel

137

450

Lower Lakes,
Coorong and
Murray Mouth
TOTAL

137

450

298.2

897.9

(including 43 GL
return flows)
(including 43 GL
return flows)
(including 43 GL
return flows)

Inundation of key wetlands to support vegetation, frogs
and bird breeding.
Spring pulse for large bodied native fish recruitment.
Maintain Coorong lake level to support growth and
flowering of Ruppia sp., address salinity targets

(including return
flows)

*All figures presented in this table are as at May 2014, and final figures may be subject to change at 30 June 2014.
1
8 GL of environmental water from VEWH used to support this event
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Part B: 2014–15 The Living Murray annual planning process
The Basin Plan
On 24 November 2012, the Basin Plan came into effect to provide a framework for a
coordinated approach to water use across the Murray–Darling Basin. It was developed under
the Water Act 2007 (Cwlth) and limits water use to environmentally sustainable levels by
determining long-term average sustainable diversion limits for both surface water and
groundwater resources.
The Environmental Watering Plan (Chapter 8) is a central part of the Basin Plan and provides a
framework to optimise environmental outcomes for the Basin. It does this through the definition
of environmental objectives to protect, restore and build the resilience of water dependent
ecosystems and their associated functions.
The Living Murray’s planning and implementation incorporates practices consistent with the
Basin Plan. In particular, TLM annual environmental watering objectives are designed to be
consistent with the objectives of the Environmental Watering Plan. Additionally, TLM
implementation activities seek to maximise environmental outcomes whilst adhering to the
water quality and salinity targets (Chapter 9) of the Basin Plan. See Appendix 2 for further
detail.

The Basin Environmental Watering Strategy and Basin Annual
Environmental Watering Priorities
The Basin Environmental Watering Strategy is currently under development. The strategy is an
important element of the management framework for the Basin's environmental water. It seeks
to guide and coordinate environmental watering across the Basin by:
•

identifying long-term outcomes that the Basin Plan is aiming to achieve

•

developing strategies to achieve these outcomes, including guidance for regional
longer term watering plans

•

defining the roles and responsibilities for environmental water management

•

defining the approach to the development of Basin-wide environmental watering
priorities each year.

The MDBA prepares the Basin Annual Environmental Watering Priorities (the Priorities) by the
end of June each year. The purpose of the Priorities is to influence regional-scale
environmental watering towards Basin-scale ecological outcomes and to promote coordinated
environmental watering between environmental water holders and managers.
In some years the Priorities identify watering opportunities at TLM icon sites or include
opportunities that are addressed through system scale watering actions. The TLM annual water
planning process considers the Priorities in the development and implementation of the Annual
Environmental Watering Plan.
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TLM framework for decision making
Environmental management objectives
The Living Murray uses water resource scenario planning to outline the potential watering
activities which may occur during the year, considering water availability and icon site water
requirements. This informs the planning for the delivery of TLM environmental water and offers
a level of adaptability to changing conditions. Ecological watering objectives are defined for four
different water resource scenarios — Extreme Dry, Dry, Median and Wet/Very Wet (Table 5).
Table 5 Proposed ecological watering objectives under different water resource scenarios

Objective
Overarching
objective

Extreme dry
Avoid catastrophic
loss/maintain
capacity for potential
recovery
Avoid irretrievable
loss of key
environmental assets

Dry
Improved capacity
for recovery

Median
Protect ecological
health

Wet/very wet
Improved health
and resilience

Ensure priority
river reaches and
wetlands have
maintained their
basic functions

Improve the
health and
resilience of
aquatic
ecosystems

Management
objectives

Avoid critical loss of
species,
communities and
ecosystems
Maintain key refuges
Avoid irretrievable
damage or
catastrophic events

Maintain river
functioning with
reduced
reproductive
capacity
Maintain key
functions of high
priority wetlands
Manage within dry
-spell tolerances
Support
connectivity
between sites

Management
actions

Water refugia and
sites supporting
species and
communities
Undertake
emergency watering
at specific sites of
priority assets
Use carryover
volumes to maintain
critical needs

Water refugia and
sites supporting
threatened species
and communities
Provide low flow
and freshes in
sites and reaches
of priority assets
Use carryover
volumes to
maintain critical
needs

Ecological health
of priority river
reaches and
wetlands have
been protected or
improved
Enable growth,
reproduction and
small-scale
recruitment for a
diverse range of
flora and fauna
Promote low-lying
floodplain-river
connectivity
Support medium
flow river and
floodplain
functional
processes
Prolong
flood/high-flow
duration at key
sites and reaches
of priority assets
Contribute to the
full-range of inchannel flows
Provide carry
over to accrue
water for large
watering events

Ecological
watering
objectives

Enable growth,
reproduction and
large-scale
recruitment for a
diverse range of
flora and fauna
Promote higher
floodplain-river
connectivity
Support high flow
river and
floodplain
functional
processes
Increase
flood/high-flow
duration and
extent across
priority assets
Contribute to the
full range of flows
including overbank
Use carryover to
provide optimal
seasonal flow
patterns in
subsequent
years
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Proposed watering actions
Each year, state jurisdictions are invited to submit watering proposals for the use of TLM
environmental water. Watering proposals identify watering actions against each of the water
resource scenarios.
Proposed water actions are prioritised using TLM Ranking Criteria (Appendix 3) which
consider:
•
•
•
•

the amount of environmental benefit for the volume of water
the risks associated with not applying/undertaking the watering action
the environmental risks associated with the watering
the certainty/likelihood of benefit of the watering action.

With the completion of works at a number of sites, criteria for commissioning proposals have
been incorporated into the prioritisation framework. This allows for the equitable prioritisation of
all watering proposals, including those that incorporate commissioning of environmental works
and measures.

Process for planning and implementation of regulated environmental watering
actions
To address potential changes in water allocation volumes, inflow scenarios and varying icon
site conditions, an adaptive framework guides the planning and delivery of environmental water
(Figure 4).
The framework provides the focus for particular environmental watering actions at icon sites
and the timeframes for the review of potential watering actions at all sites. These reviews
provide the opportunity to assess the volume of TLM water available and consider its potential
contribution to provide environmental benefit to all proposed watering sites using the ranking
criteria. In applying the framework, consideration is also given to:
•
•

water requirements for future years, such as large watering events and the need to
optimise available water and carryover allocations
Basin annual environmental watering priorities.

The framework allows environmental watering priorities to be assessed against available TLM
water, to inform which watering actions should be implemented to maximise environmental
benefit, and optimise the use of the TLM portfolio.
Real-time factors impacting on the delivery of environmental water are also considered. This
includes the changing catchment conditions, operation of the river, availability of other sources
of environmental water, opportunities for multiple site watering actions, conditions at the sites
(including construction constraints) and an assessment of the likely environmental benefits.
Utilising the framework, EWG will provide advice to MDBA on whether any environmental
watering actions should be implemented. The approval of watering actions is recommended by
EWG to the Executive Director of Environmental Management, MDBA.
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Figure 4 The Living Murray planning and implementation process

Process for prioritisation of unregulated flows
River Murray Unregulated Flow (RMUF) is defined as water remaining in the river after NSW
and Victoria exercise their rights to access unregulated flows for consumptive use, that is
water:
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•
•
•

in excess to irrigation demands
unable to be captured in Lake Victoria
is, or will be, in excess of the required flow to South Australia.

In 2007, the Ministerial Council agreed to the principle that available RMUF should be managed
according to The Living Murray Environmental Watering Plan through EWG. The unregulated
flow presents an opportunity to access large volumes of water to support environmental
watering actions and will be important for the commissioning and long-term operation of the
works at a number of icon sites.
As each RMUF event varies in location, duration and operational opportunities, it is not possible
to provide precise information on watering actions prior to an RMUF event.
To assist in a real-time event, the ranking criteria adopted for the prioritisation of TLM regulated
watering actions are applied to watering actions sourced from RMUF. In addition, the
geographical spread of watering actions along the River Murray system is also considered to
ensure that the prioritisation has considered the environmental benefits at a system scale as
well as at individual sites. The use of RMUF is not limited to TLM icon sites and may be
prioritised for use at other sites within the system.
Proposed watering actions will need to be reviewed as an unregulated event unfolds and
supplementary information will be included so that filters such as location, magnitude and
feasibility can be evaluated before the prioritisation of environmental watering actions in real
time.
The prioritisation of environmental watering actions during RMUF events in the River Murray
system will in principle:
•
•
•
•
•
•

be based upon a RMUF event declared by River Murray Operations
be consistent with a one-river approach in that the areas of highest environmental
need and benefit are given priority
recognise existing obligations and rights
maximise environmental outcomes including integration or substitution with
regulated environmental water releases
be based upon opportunity and relative environmental priority following ranking
criteria agreed by EWG
be agreed on a case-by-case basis in real-time.

During a RMUF event it is possible that unregulated flows may be substituted for TLM
regulated allocation if approved watering actions have not yet been completed. This ensures
that watering actions are undertaken in the most effective manner but may ultimately reduce
flows downstream.
Watering actions will be subject to an assessment of the implications to River Murray
operations and any deviations to standard river operations that may be approved by high level
committees.
The estimated volumes and benefits of water prioritised by EWG and delivered during a RMUF
event will be collated and reported as part of TLM environmental water reporting.
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Access to unregulated flows
The construction of environmental works at some sites presents an opportunity to divert
considerable volumes of unregulated flow to individual icon sites. To ensure the equitable use
of these flows, any proposal to divert unregulated flows to an icon site will be referred to EWG
for prioritisation.
Diversion of unregulated flows at Koondrook–Perricoota has the potential to impact on water
availability at downstream icon sites. The delivery strategy outlined in the Annual
Environmental Watering Plan has been developed based on the assumption that if RMUF is
available and flows below Torrumbarry Weir are less than approximately 20,000 ML/d (the level
at which overbank flows occur naturally at Koondrook–Perricoota), any proposal to divert water
into the Koondrook–Perricoota Forest will be referred to EWG for prioritisation. If there are any
changes to this assumption, EWG will be consulted and the delivery strategy revised
accordingly.

Real time management
Changing river, climatic and operational factors can all impact on the delivery of environmental
water. Responding in real time to changing conditions is vital to optimise environmental water
delivery and minimisation of potential third-party impacts.
The MDBA Operations Advisory Group (OAG) is an advisory and information sharing group
that will be utilised to provide operational advice to river operations related to the delivery of
larger or integrated watering actions (as well as some commissioning events).The OAG is a
valuable forum for sharing operational and ecological information between all environmental
water holders, site managers, river operators and managers during environmental watering
events. Most icon sites will also convene site-based OAGs for each watering event.
The OAG will be convened through teleconferences at regular intervals throughout the delivery
phases. There will be certain circumstances where OAG will not be able to provide advice to
River Murray Operations and matters will be referred back to the relevant environmental water
holders. Such situations could include a sudden change in conditions or ecological objectives
or the requirement for the allocation of additional water to a watering event.
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Part C: Outlook, delivery strategy and adaptive management
2014–15 outlook
Outlook for environmental water supply
Depending on storage levels, and catchment and climate conditions, the water available to the
TLM portfolio in any particular year will change. The magnitude of change will influence the
ability to meet the environmental water demands of the icon sites.

Storage levels and inflows
In March 2014, total MDBA active storage was 4,813 GL (57%). This volume was lower than
the previous three years and reflected the drying conditions experienced over spring and
summer 2013–14. The current active storage level is equal to the long-term average for March
(Figure 5).

Figure 5 Comparison of active, long-term average and maximum storage levels in the River Murray system
(as of March 2014)

At the same period, Dartmouth Reservoir was at 89% capacity and Hume was at 36% (Table 6).
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Table 6 Storage levels as of March 2014

MDBA storage
Dartmouth Reservoir

Storage (GL)
3,436

Storage (%)
89

Hume Reservoir

1,092

36

Lake Victoria

429

63

Menindee Lakes

387

22

Current rainfall and streamflow outlooks do not give a strong indication of the likely water
resource scenario for 2014–15. The Bureau of Meterology (BOM) forecast in March 2014
indicated that there was a 50% chance of receiving above average rainfall until June 2014.
The long-term rainfall patterns are also hard to predict. Currently the El Niño–Southern
Oscillation (ENSO) is neutral. However there are indications that the tropical Pacific Ocean is
currently warming and most models indicate that conditions will approach or exceed El Niño
thresholds during late winter–spring.
Given these forecasts, it is most likely that 2014–15 conditions will be similar to the Median or
Dry water resource scenarios depending on conditions that unfold over the next couple of
months.

Outlook for environmental allocations
As at April 2014, TLM has 98.5 GL available to the portfolio. The majority of this water will
either be used for watering actions that begin in the 2013–14 water year or will be carried over
to support watering actions in the 2014–15 water year.
Given the Median or Dry water resource outlook for 2014–15, an estimation of the expected
allocations available to the TLM portfolio under these scenarios is provided in Table 7 (Dry)
and Table 8 (Median). These estimations are based on water availability outlooks provided by
jurisdictional water authorities.
Current outlooks for 2014–15 water allocations indicate that allocations at the start of the water
year will be reasonably strong. Approximately 202.2 GL is expected to be available to the
portfolio in July under a Dry scenario and approximately 223.1 GL available under a Median
scenario (inclusive of carryover); the total allocation available to the portfolio is expected to be
271.5 GL under a Dry scenario (inclusive of carry over) and 328.4 GL under a Median scenario.
Current water availability outlooks provided by jurisdictional water authorities do not all include
a Wet scenario. Allocations under a Wet scenario are expected to be considerably higher than
the current Median water resource outlook provided in Table 8.
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Table 7 Expected allocation to TLM entitlements under a Dry water resource scenario (inclusive of
carryover)

Entitlement
class

Entitlement
volume
(GL)
81.9

Allocation
volume
(GL) Jul
6.9

Allocation
volume (GL)
Aug–Sep
8.6

Allocation
volume
(GL) Oct
16.7

Allocation
volume
(GL) Feb
10.0

48.3

48.3

48.3

48.3

48.3

NSW Murray

88.1

24.9

29.9

53.2

53.2

Vic. Murray

123.7

30.2

32.1

38.7

48.7

Vic. Goulburn

202.2

46.4

57.1

65.8

65.8

Vic. Campaspe

5.2

0.5

0.5

0.5

0.5

SA

45.0

45.0

45.0

45.0

45.0

Total

594.4

202.2

221.5

268.2

271.5

NSW
Murrumbidgee
NSW Darling

Table 8 Expected allocation to TLM entitlements under a Median water resource scenario (inclusive of
carryover)

Entitlement
class

Entitlement
volume
(GL)
81.9

Allocation
volume
(GL) Jul
10.2

Allocation
volume (GL)
Aug–Sep
22.5

Allocation
volume
(GL) Oct
35.6

Allocation
volume
(GL) Feb
47.8

48.3

48.3

48.3

48.3

48.3

NSW Murray

88.1

29.9

36.6

63.1

79.4

VIC. Murray

123.7

34.5

36.7

40.0

40.0

Vic. Goulburn

202.2

49.5

65.8

65.8

65.8

Vic. Campaspe

5.2

5.6

1.0

1.5

2.0

SA

45.0

45.0

45.0

45.0

45.0

Total

594.4

223.1

255.9

299.3

328.4

NSW
Murrumbidgee
NSW Darling
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Environmental Water Delivery Plan
Environmental water proposals
Environmental watering proposals for the 2014–15 water year (which include a number of
commissioning watering actions beginning in 2013–14) have been developed around four water
resource scenarios: Extreme Dry, Dry, Median and Wet. A summary of the proposed watering
actions under each of these scenarios is provided in Appendix 4. An estimation of the
proposed volume required for the watering action is also provided. Under the median and wet
scenarios, it is assumed that some of the volume required may be met by unregulated flows
and return flows from upstream sites.

Watering history and proposed watering actions
Barmah–Millewa Forest
The Barmah–Millewa Forest icon site is the largest river red gum forest in Australia. Located in
New South Wales and Victoria, the forest covers 66,000 ha of wetlands. The site supports
many threatened native plants and animals, is a significant breeding site for waterbirds and an
important native fish habitat.
From 2007 to 2010 (during the latter stages of the millennium drought which lasted from the
late 1990s to 2010 in much of the Basin), environmental water was used to support waterdependent ecosystems at Barmah–Millewa, providing refuge for species such as pygmy perch,
dwarf flat-headed gudgeon, turtles and other animals as well as providing connection between
drought refuge pools. With the return of higher flows since 2010, environmental water has been
used to maintain flows and flooding for colonial nesting waterbirds (including Australian white
ibis, straw-necked ibis and royal spoonbills) and to facilitate the recovery and maintenance of
wetland vegetation and river red gum communities.
Recent natural flooding, which has been supported by environmental watering actions, has
stimulated a mostly positive response from native plants and animals across the Barmah–
Millewa Forest. In 2013–14 environmental water was delivered to extend the duration of
inundation at the site, supporting improvements to the health of floodplain vegetation
communities (including Moira grass) and providing additional benefits to fish, turtle and
waterbird populations. Water was also used in Millewa Forest to support colonial waterbird
breeding populations.
The proposed watering actions for Barmah–Millewa in 2014–15 focus on providing water to
support native fish populations under lower flow conditions. Under wetter scenarios
environmental water could again be used to extend the duration of floodplain inundation and
build on the outcomes of last year’s watering, particularly targeting the Moira grass recruitment.
Gunbower Forest
Gunbower Forest icon site contains diverse and rare wetland habitats, the second largest river
red gum forest in Australia and vulnerable and endangered flora and fauna, including
internationally recognised migratory waterbirds. It is a site of high cultural and social value that
provides many recreational opportunities.
The drought conditions prior to the 2010 floods impacted on the health of Gunbower Forest with
deterioration in wetland health, vegetation and tree cover. Local floodplain and wetland-
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dependent plants and animals responded positively to the large floods in 2010, including
increased frog spawning and bird breeding.
The return of wetter conditions following 2010 resulted in some improvements to the health of
the icon site. However canopy cover in the forest has not returned to 2005 levels, and there has
not been an increase in wetland plant diversity or numbers of native fish, which are still in
decline. European carp and blackwater (remaining on the floodplain following the flood events
of 2010) have contributed to the slow recovery of wetland communities within the forest.
Apart from the delivery of a small volume of environmental water required to test the Hipwell Rd
Off-take Regulator in February 2014, the icon site was deliberately kept dry in 2013–14. This
drying phase was implemented in an attempt to control European carp numbers and eliminate
any remaining blackwater in forest wetlands.
The recently completed environmental works at Gunbower aim to increase the frequency of
flooding to river red gums in the forest by diverting water from Gunbower Creek.
The proposed watering of the forest in 2014–15 will facilitate commissioning of the recently
completed structures at Gunbower Forest, including testing of regulators, channels, fish
passages and levees. Wide-ranging ecosystem benefits will be achieved through the watering
action which will inundate up to 4,750 ha of wetlands and river red gum forest. The watering
action will provide lateral connectivity between Gunbower Creek, Gunbower Forest and the
River Murray, supporting fish passage through the forest. The environmental water delivered to
the site will be retained within the wetlands and will support improvement to the ecological
health of the icon site.
Koondrook–Perricoota Forest
The Koondrook–Perricoota Forest icon site is a large mosaic of river red gum, black box and
grey box communities, interspersed by wetland ecosystems in southern New South Wales. The
forest has many environmental, social, cultural and economic values.
During the millennium drought, environmental water was delivered to Koondrook to maintain
wetland vegetation and provide critical refuge for colonial nesting birds and native fish. Four
large natural flood events occurred from 2010 to 2012, inundating large areas of the forests.
No environmental water was delivered to the site during this period in an attempt to keep the
site dry and allow the completion of construction of works. Small volumes of water from the
high natural flows in late spring of 2013 penetrated the forest but did not cause extensive
inundation.
The environmental works at Koondrook provide an opportunity for water to be diverted into the
upstream end of the Koondrook–Perricoota State Forest, where it flows through the forest into
the Wakool River system. Structures located within the forest allow for some water to be
returned directly to the River Murray.
The proposed commissioning of works at Koondrook–Perricoota will provide water for testing of
inlet structures, fishways, the inlet channel and two regulators. It will also provide data to
calibrate the hydrodynamic model particularly for water levels and inundation extent.
The proposed delivery of water will provide considerable ecosystem outcomes with the
inundation of large areas (up to 4,500 ha) of wetlands, creeks and fringing vegetation. These
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flows will assist the recovery of semi-permanent wetland communities and support healthy
populations of resident native fish in the wetlands.
Hattah Lakes
The Hattah Lakes icon site is a large floodplain and wetland system set within a mallee
landscape, consisting of shallow lakes, creeks and temporary swamps bordered by riverine
woodlands.
The Hattah Lakes were severely affected during the millennium drought, with no natural
inundation of the lakes occurring for more than ten years. A large flood event in August 2011
resulted in some wetting of the lowest lying river red gum woodland areas, but was not able to
reach the higher elevation black box woodland, or the outer lying lakes.
Local rainfall in 2010–11 stimulated an improvement in vegetation condition, although
recruitment of young trees was limited. Further high local rainfall in 2011–12 did not produce
any significant improvement in condition.
Environmental watering was not undertaken at Hattah Lakes in 2012–13 due to construction of
environmental works.
In 2013–14, 67 GL of environmental water was delivered to Hattah Lakes for the initial
commissioning of structures and providing water to large areas of the lake system. These flows
provided habitat for native fish, waterbirds, frogs and turtles and supported improvements in the
condition of fringing river red gum vegetation.
The proposed environmental watering at Hattah Lakes in 2014–15 will build on the previous
year’s watering action, providing a range of ecosystem outcomes. The watering particularly
targets inundation of higher elevation black box communities, which have not been inundated in
over 20 years. Benefits will also be provided for native fish and waterbirds, increasing available
habitat and promoting opportunities for breeding events. The watering action will also facilitate
the commissioning of all structures within the lakes to full capacity.
Lindsay–Wallpolla Islands
Lindsay–Wallpolla Islands icon site is comprised of three adjacent anabranch systems in northwest Victoria: Lindsay (15,000 ha), Mulcra (2,000 ha) and Wallpolla (9,000 ha). The floodplain
is relatively flat and dissected by a network of rivers, small creeks and permanent and
ephemeral wetlands.
Lindsay–Wallpolla Islands underwent a severe decline in environmental condition during the
millennium drought. Localised environmental watering enabled small areas of river red gum
and black box vegetation to be maintained and provided drought refuge for birds, frogs, turtles.
Natural flooding in 2010–11 inundated around 50% of the floodplain, resulting in widespread
environmental benefit, although the associated blackwater event did result in a decline in
Murray cod populations in Mullaroo Creek. The high river flows in 2012 inundated of about 25%
of the floodplain, consolidating the benefits from the previous year.
With the return of higher river flows, environmental water contributed to the recovery and
maintenance of floodplain vegetation as well as maintaining habitat for birds and frogs,
including threatened species such as the southern bell frog. The black box and river red gum
communities have responded positively to recent watering events with increased foliage vigour
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and recruitment. However the response in the aquatic vegetation appears to have been
compromised by high numbers of mature European carp within the system.
Proposed watering actions in 2014–15 include a large-scale commissioning of the works at
Mulcra Island, commissioning of three regulators at Lindsay Island and a number of discrete
wetland watering actions.
Initial commissioning of the Mulcra Island works was undertaken in 2013–14 with the delivery of
a relatively small volume of environmental water. The 2014–15 proposal will increase the level
at which water delivery structures are commissioned and provide ecosystem benefits by
inundating plant communities not watered in 2013–14, particularly the lignum shrublands, and
provide habitat for fish spawning and bird breeding.
The regulator commissioning at Lindsay Island will also provide flowing habitat to support largebodied native fish populations.
Chowilla Floodplain
The Chowilla Floodplain icon site covers a total of 17,750 ha, mainly in South Australia but also
extending into New South Wales. It contains wetlands and waterways in a semi-arid
environment and supports diverse terrestrial and aquatic habitats and populations of rare,
endangered and nationally-listed threatened species.
Natural flooding in 2010–11 inundated approximately 65% of the Chowilla Floodplain, including
many key wetland sites. This flooding provided widespread ecosystem benefits following the
severe decline in the health over a long period due to reductions in floodplain inundation, as a
result of increasing extractions and due to the millennium drought. Natural flooding also
occurred in 2012 inundating 25% of the floodplain area and consolidating the ecosystem
benefits from the previous year’s flooding. A small volume of water was pumped to sites during
2012 but pumping was curtailed once high flows resulted in the natural flooding of the sites.
In 2013, a small volume of environmental water was pumped to a wetland site that had not
been inundated during the large natural floods of 2011 and 2012. This water contributed to the
recovery and maintenance of floodplain vegetation (river red gum, black box, river cooba,
lignum and understorey vegetation) as well as maintaining habitat for birds and frogs, including
threatened species such as the southern bell frog.
The potential watering action during 2014–15 at Chowilla will utilise return flows from upstream
sites and where possible, take advantage of high natural flows. It will deliver water to enable
the creation of an in-channel rise to test the operation of the Chowilla regulator and depending
on the volume of water available and river conditions, the testing may be increased to enable a
low to mid floodplain inundation to extend the testing of a number of other regulators and
channels. Environmental works at Chowilla will allow water levels to be raised to enable
flooding across the floodplain under relatively low river flow conditions. The works will allow up
to 50% of the icon site to be inundated depending on flow conditions. The structures have been
designed to ensure continuous flow through the creek is maintained during operation.
The potential watering action is expected to provide breeding opportunities for waterbirds,
amphibians, invertebrates and aquatic plants. The delivery of water will also promote the
germination of flood dependent and flood responsive vegetation, lead to improvements in the
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health of riparian vegetation (through reduced ground water and soil salinities) and connect low
elevation floodplain and key wetlands to the River Murray.
Lower Lakes, Coorong and Murray Mouth
The Lower Lakes, Coorong and Murray Mouth icon site is in South Australia and covers an
area of over 140,000 ha. It includes 23 different wetland types ranging from fresh water to very
saline. The icon site includes Lakes Alexandrina and Albert (Lower Lakes), the Coorong (north
and south lagoons) and the River Murray mouth.
During the millennium drought, environmental water was prioritised for the site to maintain
water levels in Lakes Alexandrina and Albert at above acidification thresholds. Environmental
water was also delivered to key fringing wetland habitats via pumping for the protection of
threatened fish species including Murray hardyhead and southern pygmy perch.
Following the drought, the Lower Lakes, Coorong and Murray Mouth icon site has received
relatively high natural flows. From 2010 to 2014, environmental water was used to supplement
these large natural flows, extending duration and delivering improvements to salinity levels, and
improvements to the health, abundance and diversity of vegetation, waterbirds and fish.
The proposed watering actions for 2014–15 are designed to build on the ecological
improvements achieved through water delivery in recent years. Utilising return flows from
upstream sites (including Hattah and Chowilla), water delivery will aim to provide flows for
fringing wetlands and diadramous fish passage through the barrages, support the continued
improvement of vegetation (particularly Ruppia sp.), waterbirds and fish and reduce salinity
levels in Lake Albert.
Under wetter scenarios when there is more water available, proposed watering actions may
look to extend the flows (where feasible) to enhance barrage releases and provide suitable
conditions for invertebrates and migratory waders throughout the entire ‘overwintering’ period.
The extra water available could also allow consideration of lake-level cycling to enhance mixing
of water between Lake Alexandrina and Lake Albert, with the aim to lower salinity in Lake
Albert.
River Murray Channel
During the drought the number of small to medium flow events in the River Murray Channel
icon site decreased significantly. As a result there was a widespread decline in long-lived
vegetation and lack of recruitment events, and disconnection of the channel from the floodplain
resulting in the absence of vital processes such as nutrient exchange and temporary wetland
inundation. A number of overbank flooding events from summer 2010 have initiated a recovery
process but further inundation is required to build on this.
There are a number of watering opportunities that have been proposed for the River Murray
Channel icon site. Above the South Australian border these proposed watering actions are enroute opportunities that take advantage of water being delivered to other icon sites, targeting
fish and vegetation outcomes along a number of reaches of the River Murray system.
Specific targets have been identified by South Australia for the lower reaches of the River
Murray Channel (below the South Australian border). The priority management objectives are
to support native fish recruitment, improve the condition of temporary wetlands, support bird
and fish breeding events, and provide lateral connectivity between channel and off-channel
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habitats. These watering actions are proposed to be delivered in part with water en-route to the
Lower Lakes, Coorong and Murray Mouth icon site.
Under wetter conditions proposed watering actions will look to extend the duration and/or
increase the magnitude of the flow peak to provide vegetation benefits (growth and
recruitment), allow water-dependent fauna species to complete breeding cycles and support
ecosystem functions.

Prioritisation of proposed watering actions
The EWG has prioritised the proposed environmental water actions for each icon site across
each of the River Murray inflow scenarios. This prioritisation is based on the ranking criteria
outlined in Appendix 3. The ‘cost’ criterion was not considered in the prioritisation of the
environmental benefit of watering proposals, but will be considered from a delivery perspective
once watering proposals have been prioritised.
The EWG will consider the prioritised watering proposals in light of the expected water resource
outlook to provide an indicative ranking in order to be event ready. The decisions to commit
environmental water will also take into account other factors such as volume of water available,
catchment conditions, operational constraints and cost feasibility. As conditions change EWG
may look at other watering opportunities, particularly under wetter flow scenarios.
The high priority watering actions for 2013–14 and 2014–15 for Dry and Median water resource
scenarios are presented in Table 9. The EWG has agreed that watering actions that address
infrastructure commissioning requirements have the highest priority in 2014–15. These actions
will also provide considerable ecosystem benefits. Further detail relating to all watering
proposals is provided in Appendix 4 and the prioritisation of all 2014–15 watering proposals is
presented in Appendix 5.
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Table 9 High priority watering actions for 2013–14 and 2014–15 watering actions (Dry and Median scenarios)

Icon site

Target of watering action

Barmah–Millewa Forest
Barmah–Millewa Forest
Gunbower Forest
Gunbower Forest
Koondrook–Perricoota
Forest
Koondrook–Perricoota
Forest
Koondrook–Perricoota
Forest
Hattah Lakes

Moira grass
Waterbirds (contingency)
Gunbower Forest commissioning and forest inundation
Gunbower Creek fish movement
Pools and wetlands

HIGH
HIGH
HIGH

Wetland health and infrastructure commissioning

HIGH

Hattah Lakes
Lindsay–Wallpolla Islands
Chowilla Floodplain
Chowilla Floodplain
Chowilla Floodplain
Chowilla Floodplain
Lower Lakes, Coorong
and Murray Mouth
Lower Lakes, Coorong
and Murray Mouth
Lower Lakes, Coorong
and Murray Mouth
Lower Lakes, Coorong
and Murray Mouth
SA River Murray Channel
SA River Murray Channel
SA River Murray Channel
SA River Murray Channel
SA River Murray Channel
SA River Murray Channel

Dry

Waterbirds (contingency)

Median
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH

Hattah commissioning, wetland inundation and black box
vegetation outcomes
Water Lake Kramen
Mulcra flora and fauna and infrastructure commissioning
Pump to wetlands
In-channel rise (commissioning event)
Low floodplain inundation (commissioning event)
Low–mid floodplain inundation (commissioning event)
Lake level manipulation

HIGH

HIGH

HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH

HIGH
HIGH
HIGH
HIGH
HIGH
HIGH

12-month fish way operation

HIGH

Small spring summer pulse

HIGH

Large spring summer pulse

HIGH

HIGH

Golden & silver perch; Murray cod
River red gum condition, Macrophytes & temporary
wetlands
River red gum recruitment
River red gum germination
Frogs and waterbirds
Velocity and productivity

HIGH

HIGH
HIGH
HIGH
HIGH
HIGH
HIGH

2014–15 TLM delivery strategy
The completed TLM works will require commissioning over the coming years to ensure that
completed works meet design specifications and that they are able to deliver the intended
operating regime to address the ecological objectives at each site. The events will also be the
first large-scale environmental watering actions undertaken at these sites and will provide a
range of ecosystem benefits at both site and system scales.
As some of these sites had to be kept dry for several years during the construction period,
watering actions will be important this year and in future years to rebuild the ecological
resilience. The commissioning of works will also provide an opportunity to deliver significant
ecological outcomes utilising less water than would have previously been required.
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The delivery of the TLM portfolio in 2014–15 will focus on addressing the
commissioning/ecological water requirements of recently completed environmental works at
five icon sites. This delivery will aim to coordinate with other environmental water holders and
use return flows to optimise commissioning and ecological outcomes with the water available. If
for any reason, commissioning events are curtailed or more environmental water becomes
available, then TLM will consider other watering proposals outlined in this plan that provide
significant environmental outcomes.
To minimise the environmental risks associated with some watering actions and to allow
sufficient time for the staged delivery required to commission structures, proposed
environmental watering at Gunbower Forest and Hattah Lakes is planned to begin in autumn
2014. Proposed commissioning at Koondrook is planned to begin in late July 2014. Where
feasible return flows from these sites will be used to support the proposed commissioning of
Chowilla with flow through to the Lower Lakes, Coorong and Murray Mouth.
Under Median and Wet scenarios there may be periods of unregulated flow in some parts of
the system. In these scenarios, it is anticipated that TLM may utilise unregulated flow or
unregulated entitlements instead of regulated allocation, to support the commissioning
requirements. This would then provide the opportunity to consider other environmental
demands within the River Murray system, such as ensuring the completion of bird breeding
events that may be initiated by these flows. Table 10 outlines all the environmental watering
objectives of all TLM sites that will be considered during 2014–15.
There are a number of watering actions that have been proposed for the River Murray Channel
icon site (both above and below the South Australian border). These opportunities will be
considered in the delivery of environmental water to other icon sites, guided by the following
system wide objectives:
Hydrology
Provide a flow regime which supports key ecosystem functions, particularly those
relating to longitudinal connectivity, transport of sediment, nutrients and carbon and the
lateral connectivity between the river and floodplain.
Fish and other aquatic fauna
Provide a flow regime which supports recruitment for a range of native aquatic species
(e.g. fish, frogs, turtles, invertebrates).
Vegetation
Maintain and improve the health, structure and composition of permanently, semipermanently and ephemerally inundated vegetation communities. Provide a flow regime
which supports current extent of native vegetation of the riparian zone. Floodplain and
wetland communities sustained in a healthy, dynamic and resilient condition.
This high-level delivery strategy will continue to evolve as further information becomes
available on river and catchment conditions and other factors affecting watering activities.
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Table 10 Summary of 2014–15 icon site specific environmental watering objectives

Icon Site

Specific objectives (summary)

Barmah–Millewa
Forest

Provide flows to promote lateral connectivity for native fish species to
a range of floodplain habitats and resources (focus on Pygmy perch)
and support the health of vegetation communities, with an emphasis
on restoring natural extent of giant rush, Moira grass, river red gum
woodland.
Improve condition of permanent and semi-permanent wetlands, river
red gum forest and the health of populations of resident native fish.
Full commissioning of structures including regulators, channels, fish
passages and levees.
Improve condition of floodplain communities by providing
replenishment flows to an extensive network of creeks and semipermanent wetlands in the forest. Flows will provide for the continued
recovery of wetland flora communities and suppression of invading
terrestrial species as well as provide flows for native fish populations.
Partial commissioning of recently completed infrastructure including
the load testing of the inlet regulator.

Gunbower Forest

Koondrook–
Perricoota Forest

Hattah Lakes

Lindsay Wallpolla
Islands

Chowilla Floodplain

Lower Lakes,
Coorong and Murray
Mouth

River Murray Channel

SA River Murray
Channel

Improved condition of vegetation communities, particularly Black box
and River red gum. The watering will also provide broader ecosystem
benefits, such as the provision of improved habitat and resources for
fish and waterbirds. Commissioning of structures to full capacity (45m
AHD).
Increase the diversity, abundance and extent of wetland vegetation
and provide a diversity of structural aquatic habitats.
Improve condition of vegetation (lignum) communities and restore
productivity linkages (connectivity) between river and floodplain.
Commissioning the Mulcra Island structures to an increased height
above 25 m AHD.
Commission of regulators and channels. Reduce soil salinity and
increase soil moisture, Improve condition of aquatic and terrestrial
vegetation stands and support seedling growth, provide breeding
opportunities and improved habitat for high value fauna.
Support the recruitment of native fish, support the improving health of
fringing wetlands (wetland fish, frogs and plants), provide connectivity
between wetland and the River Murray and support recruitment of
estuarine fish and invertebrates in the Coorong. Contribute to a
variable lake level regime (Lower Lakes) to support a healthy and
diverse riparian vegetation community;
Contribute to maintenance of a range of healthy estuarine, marine and
hypersaline conditions in the Coorong to support healthy populations
of keystone species such as Ruppia tuberosa and Ruppia megacarpa
Provide en-route fish and vegetation ecological benefits to the River
Murray channel through the delivery of water to other icon sites.
Deliver environmental flows to South Australia River Murray channel
and floodplain to achieve a range of ecological outcomes that include
fish, birds, frogs and vegetation.
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Adaptive planning for the delivery of the TLM portfolio in 2014–15
The 2014–15 TLM water planning process has been brought forward to allow for the
prioritisation of proposals that require water across the 2013–14 and 2014–15 water years. The
significant volumes of water required across water years will need careful planning to ensure
that water is available and used in the most efficient manner possible.
Bringing the planning process forward means that some of the information used to develop the
Annual Environmental Watering Plan may continue to evolve and change. The delivery strategy
outlined in this plan is based upon the information available at the time of publication. As more
information becomes available and conditions unfold, the delivery strategy will be reviewed and
adaptively managed to ensure the maximum environmental benefits can be achieved. Some of
the key factors that will need to be reviewed include:
•
•
•
•
•

water availability
timing of commissioning activities
opportunities for watering at multiple sites
coordination with other environmental water holders
potential conflicting demands

These factors are discussed in further detail below. Any significant changes to the delivery
strategy outlined in this plan will be reported at the end of the 2014–15 water year.

Water availability
The estimation of allocation available to the portfolio will continue to be refined as the start of
the 2014–15 water year approaches. The current estimates of allocation available to the
portfolio are based on state water authority allocation outlooks.
If allocations are less than expected in 2014–15 then the priority watering actions will be
reviewed to determine the appropriate volumes that should be delivered to these sites.
The allocation of River Murray Increased Flows (RMIF) represents a potentially valuable source
of environmental water. As the water accounting and governance process for the use of RMIF
is still being resolved, it is unclear if it will become available for use in 2014–15.
If RMIF does become available, the delivery strategy will incorporate the use of RMIF in
addressing commissioning watering actions and/or other high priority watering actions. Any
decisions relating to the use of RMIF allocation will consider the value of this allocation in
addressing water demands in future years.

Timing of commissioning activities
Many of the watering actions will be commissioning complex structures for the first time. As
these structures are gradually tested, it is possible that there may be delays or changes to the
proposed patterns of delivery to some icon sites. These watering events will be monitored
closely to ensure the works are operating in the appropriate manner and any variations to the
planned delivery will be incorporated into a revised delivery strategy.
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Opportunities for watering at multiple sites
In previous years, the Basin Officials Committee approved a number of deviations to river
operating rules to facilitate the delivery of environmental water to multiple sites. A similar
package of deviations to operating rules is expected for 2014–15.
As TLM commitments are focussed on the commissioning of TLM works in 2014–15, the
opportunities for TLM to undertake multi-site watering actions may be limited. However, if there
are significant unregulated flows or RMIF became available, TLM will consider any
opportunities for further multi-site watering actions, in line with the decisions made by the Basin
Officials Committee.

Coordination with other environmental water holders
The delivery strategy developed as part of the Annual Environmental Watering Plan is based
on the coordinated water delivery with other environmental water holders. Coordination with
other environmental water holders is important to ensure sufficient volumes of environmental
water are available to meet high priority demands at TLM icon sites. This requires a clear
understanding of the shared objectives, commitments and management risks.
If there is an agreement to undertake a coordinated environmental watering with other
environmental water holders, then agreement between environmental water holders will be
sought on the timing and volume of water that will be committed by each partner. If there are
constraints within catchments that limit the volumes that can be released, it is planned to hold
discussions to ensure any environmental releases are shared in a fair manner that seek to
minimise impacts on other users.
At times, high level discussions may be held between environmental water holders and river
operators to ensure that the combined administrative transfer of environmental water does not
take all the capacity within valleys (e.g. the Goulburn Valley) and capacity remains for irrigators
to trade. These discussions focus on the intent to transfer and do not go into the details of the
transfer that will be undertaken and ensure that there are not unintentional third party impacts.
As these discussions occur at a high level and avoid details of specific trading actions, they are
consistent with trade rules defined in Chapter 12 of the Basin Plan.

Potential conflicting demands
The TLM water planning process aims to optimise the benefits of environmental water. One of
the key methods to achieve this objective is by delivering water to multiple TLM sites or
providing ecological benefits en-route to the designated site. The efficient use of environmental
water at a system scale is one of the factors considered in the ranking of watering proposals.
Sites require delivery of water at specific times and flow rates for different ecological outcomes
or benefits. There is a potential to release water for a downstream demand when no source
system requires it ecologically during that period. For example, TLM water could be released
from upstream systems such as the Goulburn, Campaspe or Murrumbidgee in order to meet
demands at the Lower Lakes during summer or autumn. If there are two potential sources of
water to meet downstream needs, water will be ordered from the source which provides the
greatest environmental benefit en-route and/or utilises TLM portfolio in the most effective
manner to maximise environmental outcomes.
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However in some cases, if water is delivered at the specified times and flow rates to meet site
requirements, there may be detrimental ecological impacts or marginal environmental benefits.
Releases will be reduced or ceased if the risk of adverse impacts is considered unacceptable.

Identification and management of risks associated with environmental
watering
There are a number of risks associated with undertaking large watering actions, which are
identified and managed across the planning and delivery phases. In the planning phase the
risks and mitigation measures are identified through the icon site watering proposals and
operational plans. These risk and mitigation measures are managed through an internal risk
register and risk management framework.
Based on current and forecast conditions for 2014–15 and the proposed operating framework,
the risks that are considered of greatest consequence include:
•

•
•

policy and/or construction issues cause delays in commissioning (either the start of,
or during the commissioning event) impacting on the availability of water in terms of
the volume required, the duration of the event or the timing of return flows
water quality associated with large watering events (e.g. blackwater and salinity)
inundation of private property or infrastructure directly or indirectly resulting from
environmental release.

As watering actions are implemented, any risks that emerge are managed in real time by
implementation of mitigation measures identified in the risk management framework.
Water for TLM will be delivered with consideration given to the potential water quality risks that
may arise during TLM environmental watering actions at both the site and system scale. The
Real-time Salinity Management Framework within TLM will be followed to identify any salinity
risks associated with the proposed watering actions and it considers the appropriate mitigation
measures such as timeframes for delivery, monitoring or dilution flows.

Environmental monitoring for TLM
TLM environmental monitoring program
An environmental monitoring program is a component of TLM and a requirement of TLM
Business Plan. Monitoring provides data on the response to environmental watering actions,
the achievement of watering objectives and the environmental condition of TLM Icon sites and
the River Murray system. This provides the evidence base for adaptive management of future
TLM watering and management actions.
In 2014–15, the TLM environmental monitoring program will continue to focus on icon site
condition monitoring, River Murray system-scale monitoring and intervention monitoring — with
a high priority on intervention monitoring associated with the commissioning of environmental
works.

Icon site condition monitoring
Icon site condition monitoring provides information on the environmental condition of individual
icon sites at a point in time relative to a target or point of reference. This information is used to
determine achievement of targets and progress toward the ecological objectives at each icon
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site. Consistent with these objectives, icon site condition monitoring focuses on fish, waterbirds
and vegetation. Condition monitoring is reported in individual icon site synthesis reports and the
annual TLM monitoring synthesis report.

River Murray system-scale monitoring
Monitoring at the River Murray system-scale is designed to determine if the health of the River
Murray system improves following implementation of the First Step Decision and its focus on
the six icon sites. In 2014–15 this monitoring focusses on the assessment of river red gum and
black box stand condition across icon sites.

Intervention monitoring
Intervention monitoring provides information on how specific environmental management
actions, including environmental watering, result in changes at TLM icon sites. This information
supports adaptive management at site-specific, regional and whole of River Murray system
scales.
Icon site managers have developed Intervention Monitoring Plans that guide the
implementation of intervention monitoring priorities for each icon site. These plans span several
years.
Priorities for 2014–15 include intervention monitoring to:
•

•
•

address statutory and approval obligations (conditions) of environmental works,
including the measurement of the volume of water and the timing and volume of
return flows
assess risks from environmental works or watering
understand ecological responses to environmental watering

In 2014–15, icon site intervention monitoring will focus on the monitoring requirements for
commissioning. This monitoring will inform real-time decision making in relation to achieving
ecological outcomes and identifying, quantifying and minimising risks.
At those icon sites where commissioning events will not occur, the focus will be on assessing
responses to previous environmental watering actions and preparation for future interventions.
The monitoring information and knowledge generated is shared with partners and stakeholders
through a number of reports including:
•
•
•

monitoring project reports, available through the MDBA Knowledge and Information
Directory (KID)
individual icon site annual synthesis reports, which bring together monitoring results
to build a body of knowledge for that site
the TLM monitoring synthesis report that integrates monitoring across the icon sites
to develop a picture of River Murray system health.

Reporting on delivery
At the end of the water year, a report will be compiled that describes the TLM watering actions
undertaken within the framework of the Basin Plan and the framework provided by the Annual
Environmental Watering Plan for the TLM. This report will be developed by MDBA in
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consultation with government agencies and environmental water holders. An assessment of the
planning and delivery of TLM watering actions will also be used to inform the planning process
for 2015–16.

Communications and consultation
During 2014–15, TLM will continue to promote the use of TLM water and the results of
environmental water delivery at icon sites through website, media and communication products.
Key messages, communication products and events will promote the ecological benefits
provided by the commissioning of environmental works, as well as the Basin Plan.
The program will also continue to engage with stakeholders through the icon site reference
groups. These groups provide opportunities to seek input from community members as well as
inform them about the use of TLM water and the results of monitoring.
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Appendix 1: 2013–14 TLM entitlements and water availability
TLM regulated and unregulated/ supplementary water entitlements 2013–14 at June 2014

Entitlement valley

Water
available
to TLM
88.1

Environmental
water use (GL)

NSW Murray

Entitlement Long-term Cap
(GL)
equivalent
(LTCE)
88.1
68.4

23.8

Volume
remaining
(GL)
28.4

NSW Murrumbidgee

81.9

52.1

51.6

0.0

6.9

NSW Darling

48.3

47.4

48.3

0.0

23.3

Vic. Murray

123.7

54.6

23.8

28.9

8.2

Vic. Goulburn

202

133.7

90.3

64

23

Vic. Campaspe

5.1

3.0

4.3

3.9

0.4

SA Water licence

45.0

42.5

45.0

142.0

0

Regulated sub total

594

402

351.4

262.6

90.2

NSW Supplementary⁴

350

40.9

N/A

0

NSW Unregulated⁴

12.97

9

N/A

0

Vic. Unregulated

34.30

28.10

34.3

3.58

0

Unregulated sub total

397

78

34

4

0

TOTAL

991

480

385.4

266.6

90.2

Notes for this table:
•
•
•
•
•

Figures are subject to small rounding differences, and are as estimated in May 2014
with final figures to be detailed after 30 June 2014.
The long-term Cap equivalent (LTCE) (column three) is the long-term average volume
per year and is approved by Ministerial Council.
Water available to TLM (column four) includes carryover, forfeiture and losses/spills.
NSW supplementary (row 10) and unregulated (row 11) entitlements for TLM do not
receive allocation.
Total environmental water use does not include the delivery of return flows.
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Appendix 2: Basin Plan
Environmental water planning and delivery functions under TLM are consistent with the current
requirements of the Basin Plan. In implementing these functions, the planning and delivery of
TLM environmental water:
•
•
•
•
•

considers the objectives and outcomes of the Basin Plan to support the health of
water-dependent ecosystems
utilises principles and methods consistent with the Basin Plan
is made in coordination and cooperation with other environmental water holders
considers associated risks and implements best available mitigation strategies
has regard to the salinity and water quality operating targets in the Basin Plan.

Icon sites of TLM are included as key environmental assets within the Basin Plan. Table A2.1
below summarises how TLM watering objectives contribute to the environmental objectives of
the Basin Plan.
Table A2.1: TLM watering objectives in alignment with the Basin Plan

Basin Plan reference
Sections 8.04(a) and 8.05:
Protect and restore waterdependent ecosystems of the
Murray–Darling Basin
Sections 8.04(b) and 8.06:
Protect and restore the
ecosystem functions of waterdependent ecosystems

Sections 8.04(c) and 8.07:
Ensure water-dependent
ecosystems are resilient to
climate change and other risks
and threats

TLM Annual Environmental Watering Plan practices
Through prioritisation of watering actions, in consideration of
icon site ecological objectives, the annual planning and delivery
practices specifically target the protection and restoration of
water-dependent ecosystems.
The protection and restoration of ecosystem functions are
indirectly addressed through the delivery of environmental water
to protect and restore water-dependent ecosystems. The
physical, chemical and biological processes that support water
dependent ecosystems are often not explicitly identified in icon
site ecological objectives but rather underpin the higher level
outcomes that are targeted.
Improvements to the health and diversity of water-dependent
ecosystems achieved through environmental water delivery
builds resilience within these systems, supporting ecosystem
response to risks and threats such as climate change.

Page 37

The Living Murray Annual Enviornmental Watering Plan 2014–15

Appendix 3: TLM water proposal ranking criteria
Table 3.1: TLM water proposal ranking criteria

Ranking criterion
Amount of benefit for the
volume of water

Risk of not watering

Description
An assessment of the
predicted short- and longterm ecological benefit
relative to the volume of
water required. This may
include the opportunity for
return flows.
An assessment of ecological
risks of not watering. This
includes the previous history,
desired watering frequency,
resilience period and
protection of previous
investment.
An assessment of the risks
(ecological, social and
financial) of not providing
water for commissioning.

Certainty/likelihood of benefit

Environmental risks associated
with watering

Cost

An assessment of the
certainty of getting the
predicted outcomes; whether
the benefit of watering a site
can be maintained in the
short and long term and the
implications for future
management.
An assessment of any risks
associated with the delivery
of water including acid
sulphate soils, salinity
spikes, blackwater events,
algal blooms, operational
constraints; commissioning
of structures and the
adequacy of mitigation
measures.
An estimate of the overall
costs of delivering the
watering action (per ML)
including delivery, pumping
and associated infrastructure
costs.

Commissioning
An assessment of the
realisation of environmental
benefits affording the
scheme of works.

An assessment of risk of not
applying water for the
commissioning of
infrastructure resulting in the
scheme:
• not being able to deliver
expected environmental
outcomes due to lack of
certainty in structural
integrity and functionality
• impacting on other River
Murray system
infrastructure
• reparation outside
warranty period.
An assessment of the
certainty of getting the
predicted outcomes; whether
the benefit of watering a site
can be maintained in the
short and long term and the
implications for future
management.
An assessment of any risks
associated with the delivery
of water including acid
sulphate soils, salinity
spikes, blackwater events,
algal blooms, operational
constraints; commissioning
of structures and the
adequacy of mitigation
measures.
An estimate of the overall
costs of delivering the
watering action (per ML)
including delivery, pumping
and associated infrastructure
costs.
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Appendix 4 Environmental objectives, watering actions and estimated volumes for each icon site under different planning scenarios
Table 4.1: Barmah–Millewa Forest objectives, watering actions and estimated volumes

Site
Barmah

Objective,
action,
volumes
Environmental
objective

Extreme dry

Dry

Median

Wet

Provide flow variability within main
channel for spawning outcomes of native
fish (perch)

Provide lateral connectivity for native fish
species to a range of floodplain habitats and
resources (focus on pygmy perch) plus fish
and bird habitat at Millewa (Walthouse
Swamp)

Promote health and diverse vegetation
communities, with an emphasis on restoring
natural extent of giant rush, Moira grass,
river red gum woodland.

Enhance health of river red
gum communities by
extending tail of naturally
occurring floods

Barmah

Watering action

Three small in-channel pulses (8 days
each) using water en-route

Barmah

Estimated
volume

12 GL (12 GL RF)

Contingency flow for bird breeding
Provide flows to creeks to and flood plain
Deliver environmental water to support large Deliver environmental water
areas (Gulf, Big Wood cutter, Boals, Toupna natural flows. All regulators open. Flows up
to support tail end of
Creek, Pinchgut Horseshoe and Walthours) to 18,000 ML/d downstream of Yarrawonga. unregulated event to
maintain water levels with
the forests
Up to 41.5 GL (~20 GL RF)
60–480 GL
300 GL (210 GL RF)
(60–336 GL RF)
20 GL bird breeding (Barmah)
10 GL bird breeding (Millewa)
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Table 4.2: Gunbower Forest objectives, watering actions and estimated volumes

Site
Gunbower

Gunbower

Gunbower

Objectives, actions,
volumes
Environmental
objective

Watering action

Estimated volume

Extreme dry

Dry

Median

Wet

Deliver water to priority wetlands (via
Yarran Creek regulator); and winter
base flows along Gunbower Creek (for
fish movement and breeding)

Delivery water to Gunbower Forest (via
Hipwell Rd) including full
commissioning; and winter base flows
along Gunbower Creek (for fish
movement and breeding)
Commission Hipwell Rd Channel
works; provide flows for the Red Gum
Forest.
Variation in hold period for ecological
benefits — short term inundation (up to
4700 ha of forest), and short-term
lateral connectivity between Gunbower
Creek and the Gunbower Forest.

Delivery water to Gunbower Forest (via
Hipwell Rd) including full
commissioning; and winter base flows
along Gunbower Creek (for fish
movement and breeding)
As per Dry scenario, with a longer hold
period for ecological benefits —
medium term inundation (4500 ha of
forest), water remains in the forest for
longer — and medium term lateral
connectivity between Gunbower Creek
and the Gunbower Forest.

Deliver water to Gunbower Forest (via
Hipwell Rd) including full commissioning
and possible bird breeding; and winter
base flows along Gunbower Creek (for
fish movement and breeding)

38–64 GL net (Gunbower Forest —
minimum hold period is 2–3 weeks, to
ideal hold period of 6–7 weeks). The 38
GL will provide for a full commissioning
of Hipwell Rd.
5 GL net (Gunbower Creek)
TOTAL: 43–69 GL

65 GL net (Gunbower Forest — hold
period is 6–7 weeks). This will provide a
full commissioning of Hipwell Rd.
5 GL net (Gunbower Creek)
TOTAL: 70 GL

Maintain water levels in Little Reedy
Wetland complex.

19 GL net (wetlands)
5 GL net (Gunbower Creek)
TOTAL: 24 GL
Assumes no commissioning of Hipwell
Rd

As per Median scenario, with a longer
hold period for ecological benefits —
medium term inundation (4500 ha of
forest), water remains in the forest for
longer — and medium term lateral
connectivity between Gunbower Creek
and the Gunbower Forest, and sustains
the bird breeding event.
67 GL net (Gunbower Forest and bird
breeding — hold period is 6–7 weeks).
This will provide a full commissioning of
Hipwell Rd.
5 GL net (Gunbower Creek)
TOTAL: 72 GL
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Table 4.3: Koondrook–Perricoota Forest objectives, watering actions and estimated volumes

Site
Koondrook–
Perricoota

Objectives, actions,
volumes
Environmental
objective

Koondrook–
Perricoota

Watering action

Koondrook–
Perricoota

Estimated volume

Extreme dry

Dry

Median

Wet

Maintenance and restoration of semipermanent wetlands and creek (pools)
system; and commissioning objectives.

Maintenance and restoration of semipermanent wetlands and creek (pools)
system; and commissioning objectives.

Maintain water levels in Pollack
Swamp; creek (pools) systems; and
testing/loading of structures and
fishway.

Maintain water levels in Pollack
Swamp; wetland and creek (pools)
systems; and testing/loading of
structures and fishway.

Pollack Swamp : 1 GL (Pollack
Swamp)
Wetlands and pools( including
commissioning): 23–53 GL
Commissioning: 32 GL (minimum); 52
GL (recommended commissioning
volume); 99 GL (optimal).

Pollack Swamp : 1 GL (Pollack
Swamp)
Wetlands and pools(including
commissioning): 23–83 GL
Commissioning: 69 GL (minimum); 90
GL (recommended commissioning
volume); 100 GL (optimal).

Maintenance and restoration of semipermanent wetlands; commissioning
objectives; and support a bird breeding
event (if this happens).
Maintain water levels in Pollack
Swamp; wetlands; support bird
breeding (if this happens); and
testing/loading of structures and
fishway.
Pollack Swamp : 1.5 GL (Pollack
Swamp)
Wetlands health (including
commissioning): 100 GL
Commissioning: up to 100 GL
Bird breeding: contingency

Maintenance and restoration of semipermanent wetlands; commissioning
objectives; and support a bird breeding
event (if this happens).
Maintain water levels in Pollack
Swamp; wetlands; support bird
breeding (if this happens); and
testing/loading of structures and
fishway.
As per Median.
Assumes that unregulated flows may
provide significant proportion of the
volumes required.

Table 4.4: Hattah Lakes objectives, watering actions and estimated volumes

Site

Objectives, actions,
volumes

Extreme dry

Dry

Median

Wet

Environmental objective

N/A

Inundate black box at a range of
elevations to promote recruitment (first
watering in over 20 years)
Commission all structures to full design
limit
Pump water to reach 45 m AHD

Inundate black box at a range of elevations to
promote recruitment (first watering in over 20
years)
Commission all structures to full design limit

N/A

Inundate Black box at a range of
elevations to promote recruitment
(first watering in over 20 years)
Commission all structures to full
design limit
Pump water to reach 45 m AHD

Hattah

Watering action

Hattah

Estimated volume

N/A

100 GL (up to 40 GL return flows)

100 GL (up to 40 GL return flows)

100 GL (up to 40 GL return flows)

Lake Kramen

Environmental objective

N/A

Lake Kramen

Watering action

N/A

1) Inundate black box around Lake
Kramen to promote recruitment (first
watering in over 20 years)
Pump water to reach 45 m AHD

1) Inundate black box around Lake
Kramen to promote recruitment (first
watering in over 20 years)
Pump water to reach 45 m AHD

1) Inundate black box around Lake Kramen to
promote recruitment (first watering in over 20
years)
Pump water to reach 45 m AHD

Lake Kramen

Estimated volume

N/A

16 GL

16 GL

16 GL

Hattah

Pump water to reach 45 m AHD
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Table 4.5: Lindsay–Wallpolla Islands objectives, watering actions and estimated volumes

Site

Objectives, Actions,
Volumes
Environmental
objective

Extreme dry

Dry

Median

Wet

Increase diversity, abundance and
extent of wetland vegetation.
Provide diversity of structural
habitats

Increase diversity, abundance and
extent of wetland vegetation.
Provide diversity of structural habitats

Increase diversity, abundance and extent
of wetland vegetation.
Provide diversity of structural habitats

Increase diversity, abundance and extent of
wetland vegetation.
Provide diversity of structural habitats

Wallpolla
Horseshoe
Wallpolla
Horseshoe
Mulcra Island

Watering action

Pump water to inundate 140 ha of
wetland
2 GL

Pump water to inundate 160 ha wetland

Pump water to inundate 160 ha wetland

Estimated volume

Pump water to inundate 140 ha of
wetland
2 GL

3 GL

3 GL

Environmental
objective

Maintain/improve populations of
flow dependent flora and fauna

Maintain / improve populations of flow
dependent flora and fauna
Restore connectivity between river and
floodplain
Improve condition of lignum community
Commission — raise Lock 8 to 0.75 m
above FSL

Maintain / improve populations of flow
dependent flora and fauna
Restore connectivity between river and
floodplain
Improve condition of lignum community
Commission — raise Lock 8 to 0.75 m above
FSL

Mulcra Island

Watering action

Divert water through
Potterwalkagee Creek

Estimate volume
Environmental
objective

5 GL (Net)
N/A

Divert water through Potterwalkagee
Creek and inundate 600 ha of lignum
shrubland
5 GL (Net)
Create fish pulse in Lindsay–Mullaroo
Commission three regulators

Divert water through Potterwalkagee Creek
and inundate 600 ha of lignum shrubland

Mulcra Island
Mullaroo Creek
Mullaroo Creek

Watering action

N/A

Mullaroo Creek

Estimate volume

N/A

Webster’s Lagoon

Environmental
objective

Webster’s Lagoon

Watering action

1) Increase diversity, abundance
and extent of wetland vegetation
2) Provide a diversity of structural
aquatic habitats
Pump water to inundate 45 ha of
wetland

Maintain / improve populations of
flow dependent flora and fauna
Restore connectivity between river
and floodplain
Improve condition of lignum
community
Commission — raise Lock 8 to 0.75
m above FSL
Divert water through Potterwalkagee
Creek and inundate 600 ha of lignum
shrubland
5 GL (Net)
Create fish pulse in Lindsay–
Mullaroo
Commission three regulators
Divert water through Lindsay River
and Mullaroo Creek
Unknown volume to be diverted.
0.16 GL net use.
Increase diversity, abundance and
extent of wetland vegetation
Provide a diversity of structural
aquatic habitats
Pump water to inundate 45 ha of
wetland

Divert water through Lindsay River and
Mullaroo Creek
Unknown volume to be diverted. 0.16 GL
net use.
Increase diversity, abundance and extent
of wetland vegetation
Provide a diversity of structural aquatic
habitats
Pump water to inundate 60 ha of wetland

Divert water through Lindsay River and
Mullaroo Creek
Unknown volume to be diverted. 0.16 GL net
use.
Increase diversity, abundance and extent of
wetland vegetation
Provide a diversity of structural aquatic
habitats
Pump water to inundate 60 ha of wetland

Webster’s Lagoon
Lake Wallawalla

Estimate volume
Environmental
objective

0.25 GL
N/A

Lake Wallawalla

Watering action

N/A

Estimate volume

N/A

0.5 GL
Increase diversity, abundance and extent
of wetland vegetation
Provide a diversity of structural aquatic
habitats
Pump water to inundate 550 ha of
wetland
8.25 GL

3 GL
Increase diversity, abundance and extent of
wetland vegetation
Provide a diversity of structural aquatic
habitats
Pump water to inundate 550 ha of wetland

Lake Wallawalla

0.25 GL
Increase diversity, abundance and
extent of wetland vegetation
Provide a diversity of structural
aquatic habitats
Pump water to inundate 550 ha of
wetland
8.25 GL

Wallpolla
Horseshoe

5 GL (Net)
Create fish pulse in Lindsay–Mullaroo
Commission three regulators

6 GL (less water needed because some
natural inflows will occur)
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Table 4.6: Chowilla Floodplain objectives, watering actions and estimated volumes

Site

Objectives,
action,
volumes
Environmental
objective*

Extreme dry

Dry

Median

Wet

Improved riparian vegetation
growth.
Connectivity established with
early commence to flow wetlands.

Improved riparian vegetation growth.
Connectivity established with low elevation floodplain and
several key wetlands.
Opportunities for small-scale breeding for waterbirds,
amphibians, invertebrates and aquatic plants.
Germination of flood dependent vegetation.
Improved population demographics of key fauna.

Chowilla

Watering action

Potential passing flow of 6,000
ML/d.

Potential passing flow of between 6,000 and 11,500 ML/d.

Improved riparian vegetation growth.
Connectivity established with low
elevation floodplain and several key
wetlands.
Opportunities for small-scale breeding
for waterbirds, amphibians,
invertebrates and aquatic plants.
Germination of flood dependent
vegetation.
Improved population demographics of
key fauna.
Potential passing flow of between
6,000 and 11,500 ML/d.

Improved riparian vegetation growth.
Connectivity established with low
elevation floodplain and several key
wetlands.
Opportunities for small-scale
breeding for waterbirds, amphibians,
invertebrates and aquatic plants.
Germination of flood dependent
vegetation.
Improved population demographics of
key fauna.
Potential passing flow of between
6,000 and 11,500 ML/d.

Chowilla

Estimate
volume#

12 GL (net use 3 GL)

Potential 3 GL-250 GL (net use 20 GL)

Potential 3 GL-250 GL (net use 20
GL)

Potential 3 GL-250 GL (net use 20
GL)

Chowilla
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Table 4.7: Lower Lakes, Coorong and Murray Mouth objectives, watering actions and estimated volumes

Site
Lower Lakes,
Coorong and
Murray Mouth

Objectives, actions,
volumes
Environmental
objective

Extreme dry

Dry

Median

Wet

Flows for lake level manipulation for
fringing wetland benefits (zooplankton,
macrophytes, threatened fish and frogs)

Flows for lake level manipulation for fringing wetland
benefits (zooplankton, macrophytes, threatened fish
and frogs)

Spring/-summer pulse Coorong,
Ruppia spp./ water birds and fish

12-month fishway release (diadromous
fish)

12-month fishway release (diadromous fish)

Spring/-summer pulse Coorong,
Ruppia spp., salinity and
invertebrates; water birds (migratory
waders) and fish (endangered).

Pump to fringing wetlands (frogs & birds)

Lower Lakes,
Coorong and
Murray Mouth

Lower Lakes,
Coorong and
Murray Mouth

Watering action

Provide flows to raise lake levels
through July–Dec)
Flows for connectivity between Lake
Alexandrina and the Coorong

Estimate volume

Lake level cycling to lower
salinity in Lake Albert

Spring/-summer pulse Coorong, Ruppia spp./ water
birds and fish

Provide flows to raise lake levels through July–Dec)
Flows for connectivity betweenLake Alexandrina and
the Coorong

Pump water to wetlands

Flows to Border through late Sep–Dec (Sep–Feb for
longer event if not targeting Ruppia spp. outcomes)

Lake level manipulation: 380 GL
12-month fishway release: 120 GL
Pump to wetlands: 2 GL

Lake level manipulation: 200 GL
Connectivity: 70 GL
Spring/summer pulse: 330 GL

Lake level cycling to lower salinity in
Lake Albert for ecosystem benefits
Extend Spring/summer pulse into
autumn

Flows to Border through late
Sep–Dec (Sept–Feb for longer
event if not targeting Ruppia
spp.outcomes)
Provide flows to border March–
April 2015 for refill volume for
Lower Lakes (cycling event)

Flows to Border through late Sep–
Dec (Sep–Feb for larger event)
Provide flows to border March–April
2015 to refill volume for Lower lakes
(cycling event)
Flows to Border in autumn. Long\term salinity benefits to the Coorong

Spring/summer pulse: 500 GL
Lake level cycling: 300 GL

Spring/summer pulse: 650 GL
Lake level cycling: 300 GL
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Table 4.8: River Murray Channel objectives, watering actions and estimated volumes

Site
River Murray
Channel

Environmental
objective

Extreme dry
Improve native fish outcomes fish
movement, spawning and recruitment

Dry
Improve native fish outcomes fish
movement, spawning and recruitment

Median
Improve native fish outcomes fish
movement, spawning and recruitment

Wet
Improve native fish outcomes fish
movement, spawning and
recruitment
Provide hydrographs that support
fish movement, spawning and
recruitments with water en-route to
other icon sites.

River Murray
Channel

Watering action

Provide hydrographs that support fish
movement, spawning and recruitments
with water en-route to other icon sites.

Provide hydrographs that support fish
movement, spawning and recruitments
with water en-route to other icon sites.

Provide hydrographs that support fish
movement, spawning and recruitments with
water en-route to other icon sites.

River Murray
Channel
SA. River
Murray
Channel

Estimate volume

Water en-route to other icon sites

Water en-route to other icon sites

Water en-route to other icon sites

Water en-route to other icon sites

Environmental
objective

Generate small variations in water
levels to produce localised ecosystem
benefits, increase hydraulic complexity
and assist golden and silver perch
larval dispersal.

Watering action

Median discharge QSA 10,000 ML/d
+/- 2,000 ML/d variability incl short
peak of 15,000 ML/d.
300–450 GL en-route

Generate variations in water levels to
produce localised ecosystem benefits,
increase hydraulic complexity, promote
golden and silver perch spawning, reduce
risk of thermal stratification over summer
months, various vegetation outcomes.
Median discharge QSA 25,000 ML/d +/5,000 ML/d variability

Extend duration or increase
magnitude of flow peak, manage rate
of flow recession.

SA River
Murray
Channel
SA River
Murray
Channel

Generate small variations in water levels
to produce localised ecosystem benefits,
increase hydraulic complexity, promote
golden and silver perch spawning, reduce
risk of thermal stratification over summer
months.
Median discharge QSA 15,000 ML/d +/2,000 ML/d variability incl short peak of
20,000 ML/d.
200–250 GL en-route

150–300 GL en-route

150–600 GL en-route

Estimate volume

Increase magnitude of flow peak by
5,000 ML/d
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Appendix 5 Prioritisation of 2014–15 watering proposals
Table 5.1: Prioritisation of 2014–15 watering proposals

Icon site
Barmah
Barmah
Barmah
Barmah
Barmah
Barmah
Millewa
Millewa
Millewa
Millewa
Millewa
Millewa
Millewa
Millewa
Gunbower
Gunbower
Gunbower
Koondrook–Perricoota
Koondrook–Perricoota
Koondrook–Perricoota
Koondrook–Perricoota
Hattah Lakes
Hattah Lakes
Lindsay–Mulcra–Wallpolla
Lindsay–Mulcra–Wallpolla
Lindsay–Mulcra–Wallpolla
Lindsay–Mulcra–Wallpolla
Lindsay–Mulcra–Wallpolla
Chowilla
Chowilla
Chowilla
Chowilla
Chowilla
Lower Lakes, Coorong &
Murray Mouth
Lower Lakes, Coorong &
Murray Mouth
Lower Lakes, Coorong &
Murray Mouth
Lower Lakes, Coorong &
Murray Mouth
Lower Lakes, Coorong &
Murray Mouth
Lower Lakes, Coorong &
Murray Mouth
Lower Lakes, Coorong &
Murray Mouth
River Murray Channel
River Murray Channel
River Murray Channel
River Murray Channel
River Murray Channel
SA River Murray Channel
SA River Murray Channel
SA River Murray Channel
SA River Murray Channel
SA River Murray Channel
SA River Murray Channel
SA River Murray Channel
SA River Murray Channel
SA River Murray Channel

Description
River fish (Barmah)
Southern pygmy perch (Barmah)
Wetlands (Barmah)
Moira grass (Barmah)
Waterbirds (Barmah)
Floodplain Forest (Barmah)
River Fish (Millewa)
Southern pygmy perch (Millewa–Toupna)
Southern pygmypPerch (Millewa–Pinchgut)
Southern pygmy perch (Millewa–Horse Shoe)
Waterbirds & Fish (Millewa)
Moira grass (Millewa)
Waterbirds (Millewa)
Floodplain forest (Millewa)
Forest watering
Gunbower Forest (commissioning)
Gunbower Creek
Pollack Swamp
Pools and wetlands
Wetland Health (commissioning)
Waterbirds
Hattah commissioning
Hattah Kramen
Mulcra
Wallpolla
Websters Lagoon
Lindsay Wallawalla
Lindsay Mullaroo
Pump to wetlands
In-channel rise
Low floodplain inundation
Low–mid floodplain inundation
Higher commissioning event
Lake level manipulation

Extreme Dry
MEDIUM
N/A
N/A
N/A
N/A
N/A
MEDIUM
N/A
N/A
N/A
N/A
N/A
N/A
N/A
HIGH
N/A
HIGH
MEDIUM
MEDIUM
HIGH
N/A
N/A
N/A
MEDIUM
MEDIUM
MEDIUM
N/A
N/A
HIGH
HIGH
N/A
N/A
N/A
HIGH

Dry
N/A
MEDIUM
N/A
N/A
N/A
N/A
N/A
MEDIUM
MEDIUM
MEDIUM
MEDIUM
N/A
N/A
N/A
N/A
HIGH
HIGH
MEDIUM
HIGH
HIGH
N/A
HIGH
HIGH
HIGH
MEDIUM
MEDIUM
MEDIUM
MEDIUM
HIGH
HIGH
HIGH
HIGH
N/A
HIGH

Median
N/A
N/A
MEDIUM
HIGH
HIGH
N/A
N/A
N/A
N/A
N/A
N/A
HIGH
HIGH
N/A
N/A
HIGH
HIGH
MEDIUM
N/A
HIGH
HIGH
HIGH
HIGH
HIGH
MEDIUM
MEDIUM
MEDIUM
MEDIUM
HIGH
HIGH
HIGH
HIGH
N/A
N/A

Wet
N/A
N/A
N/A
N/A
N/A
MEDIUM
N/A
N/A
N/A
N/A
N/A
N/A
N/A
MEDIUM
N/A
HIGH
MEDIUM
MEDIUM
N/A
HIGH
MEDIUM
HIGH
HIGH
MEDIUM
MEDIUM
MEDIUM
MEDIUM
MEDIUM
HIGH
HIGH
HIGH
HIGH
N/A
N/A

12 month fishway operation

HIGH

HIGH

N/A

N/A

Pump to fringing wetlands

MEDIUM

N/A

N/A

N/A

Small spring summer pulse

N/A

HIGH

N/A

N/A

Large spring summer pulse

N/A

HIGH

HIGH

HIGH

Lake level cycling

N/A

N/A

MEDIUM

MEDIUM

Large base flows

N/A

N/A

N/A

LOW

Reach 1 — Hume to Yarrawonga
Reach 2 — Yarrawonga to Torrumbarry
Reach 3 — Torrumbarry to Wentworth
Reach 4 — Wentworth to SA border
Reach 5 — SA border to Wellington
Tail water and velocity
Pulsing flows
Golden and silver perch; Murray cod
River red gum condition; Macrophytes &
temporary wetlands
River red gum recruitment
River red gum
Frogs and waterbirds
Velocity and productivity
Enhanced flow peaks

MEDIUM
MEDIUM
MEDIUM
MEDIUM
MEDIUM
MEDIUM
HIGH
N/A
N/A

MEDIUM
MEDIUM
MEDIUM
MEDIUM
MEDIUM
MEDIUM
N/A
HIGH
N/A

MEDIUM
MEDIUM
MEDIUM
MEDIUM
MEDIUM
N/A
N/A
HIGH
HIGH

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

HIGH
HIGH
HIGH
HIGH
N/A

N/A
N/A
N/A
N/A
MEDIUM
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