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1 Purpose
Chapter 8 of the Murray-Darling Basin Plan 2012 (Basin Plan) requires Basin States to prepare a
long-term watering plan for each Commonwealth water resource plan area that includes surface
water. The long-term watering plan must identify priority environmental assets and ecosystem
functions, objectives and targets for the identified assets and functions, as well as corresponding
environmental watering requirements. It is recognised that Basin States will adapt the Basin Plan
requirements for a long-term watering plan to the different methodologies and policy frameworks for
water management in each Basin State, to ensure that those requirements are applied in an efficient
and fit-for-purpose way.
Accordingly, this long-term watering plan, prepared for the Warrego Paroo Nebine Commonwealth
water resource plan area, describes how existing Queensland legal instruments and supporting
documents together provide for environmental watering for the plan area in line with Basin Plan
requirements.

2 Background
2.1 Queensland water planning framework
The Water Act 2000 (the Water Act) provides for the management and use of water and other
resources across Queensland by establishing a framework for the planning, allocation and use of
water. The water planning framework specifies strategic water resource planning provisions to
achieve economic, social, cultural and ecological outcomes for water established through consultative
processes for each catchment area.
The water planning framework, as it relates to environmental water, consists of:


the Water Act



the Queensland water resource plan (Queensland WRP)



the resource operations plan (ROP).

2.2 Queensland water resource plans and resource operations plans
The Water Act provides the legislative framework for the development of Queensland WRPs and
ROPs for the sustainable management of water resources. The Water Act requires decisions about
water management and allocation to be consistent with these plans.
Water in the Queensland parts of the Warrego, Paroo and Nebine (WPN) catchments is managed
under the Queensland Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2016 and
Warrego, Paroo, Bulloo and Nebine resource operations plan. While the Bulloo catchment is
managed under the same Queensland WRP and ROP, it is not part of the Murray-Darling Basin and
so environmental watering arrangements provided for that area are not discussed in this long-term
watering plan.
The Queensland WRP is subordinate legislation that defines the overall, long-term availability of water
for different purposes including for both environmental and consumptive water use. It establishes high
level outcomes, objectives and strategies for sustainable management of the available water. This
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includes specific ecological outcomes, objectives and strategies to address environmental water that
are closely aligned with the key Basin Plan requirements for a long-term watering plan.
The ROP is a statutory instrument that implements the strategies outlined in the water resource plan.
It provides the day-to-day operating rules for water users and operators of water supply infrastructure.
It also outlines responsibilities for ongoing monitoring and reporting to inform improvements to the
water resource plan and resource operations plan over time.
The Queensland WRP outcomes, objectives strategies and the ROP rules all reflect an intent to cap
further surface water resource development to minimise impacts on high-value water-dependant
ecosystems throughout the plan area. This intent is closely aligned with the intent of the Basin Plan
with regard to the WPN WRP area.

2.3 Queensland’s rules-based approach to environmental water
Queensland WRPs provide for the achievement of social, economic, indigenous and ecological
outcomes. The ecological outcomes encompass identified environmental assets and ecosystem
functions located within and downstream of the plan area. Outcomes are achieved through the
application of water sharing rules, infrastructure operating rules and flow event management rules
included in ROPs. Environmental water needs are met by restricting access to natural flows as they
occur under rules provided by the ROP.
This rules-based approach achieves specific environmental flow objectives at selected nodes within
each river catchment, to support identified environmental assets and ecosystem functions, while
maintaining the performance of consumptive water entitlements. The environmental assets,
ecosystem functions and associated environmental flow requirements are identified during the
development of each water resource plan through a process that incorporates extensive technical
assessments and stakeholder consultation.
The technical assessments are undertaken by the Department of Science, Information Technology,
Innovation and the Arts and include:


Environmental Assessment Report – Stage 1 (DSITIA 2013a)



Environmental Assessment Report – Stage 1, Appendix A. Ecological Asset Selection Report
(DSITIA 2013b)



Environmental Assessment Report – Stage 2 (DSITIA 2013c)



Environmental risk assessment for selected ecological assets (DSITIA 2013d).

The long-term, integrated, rules-based approach is particularly suited to the Queensland MurrayDarling Basin which, compared with the southern Basin, is characterised by highly ephemeral
watercourses and wetlands and a very limited regulation of flow using in-stream storage
infrastructure. Queensland’s relatively unregulated hydrology and unique long-term approach to
environmental watering also means that there is limited opportunity for prioritising the active watering
of individual priority environmental assets and ecosystem functions at the annual timescale. As part of
the environmental watering plan requirements of the Basin Plan, Queensland provides annual
environmental watering priorities for surface water for each water resource plan area (DNRM, 2015).
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2.4 The Warrego, Paroo and Nebine catchments
The key watercourses in the WPN catchments include the Warrego River, Paroo River, Nebine
Creek, Wallam Creek, Mungallala Creek and Cuttaburra Creek. The plan area is considered to be an
arid region, with highly variable rainfall. Like most of the Queensland Murray-Darling Basin, the WPN
is characterised by highly ephemeral watercourses and wetlands.
The WPN plan area is home to several iconic floodplain plant species including Coolibah and Lignum
and eighteen species of native fish including Murray Cod—listed as vulnerable under the Environment
Protection Biodiversity and Conservation Act 1999 (Commonwealth). Fifty-seven species of
waterbirds have been recorded in the WPN plan area and the Paroo Floodplain, Currawinya Lakes,
Lake Numalla and Lake Bindegolly have been identified as nationally and internationally important
bird habitats (DSITIA, 2013d).
Figure 1 – Map of the Warrego, Paroo and Nebine plan area
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2.5 Water resource development in the plan area
The WPN plan area is a largely unregulated system with relatively little surface water resource
development. The Cunnamulla Water Supply Scheme on the Warrego River is the only regulated, or
supplemented, water supply scheme in the plan area. The scheme includes the Allan Tannock Weir
which supplies water to the community of Cunnamulla and local irrigators. The Allan Tannock Weir
has a volume of 4,770 megalitres (ML) on the Warrego River, which has a mean annual flow of
640,000 ML at Cunnamulla. There are 28 water entitlements supplied by the scheme with a combined
annual volumetric limit of 2,612 ML (DNRM, 2013).
All other water supplies in the plan area are unsupplemented. An unsupplemented supply is one that
is not regulated through releases of stored water and instead relies only on natural flows. There are
58 unsupplemented surface water entitlements within the plan area with a combined average annual
volume of 51,361 ML (DNRM, 2013). This volume includes three water entitlements totalling 9000 ML
held by the Commonwealth Environmental Water Holder (CEWO).
The extent of surface water development in each major catchment within the plan area is
demonstrated by the modelled mean annual end-of-system flow, which assumes full utilisation of all
water entitlements over the entire modelled simulation period (122 years). A mean annual end-ofsystem flow close to 100 per cent indicates little change to the flows in the catchment as a result of
water resource development, compared with pre-development flows. The mean annual end-of-system
flow, as per cent of pre-development flow, is 99 per cent for the Paroo catchment, 93 per cent for the
Cuttaburra Creek at Turra in the Warrego catchment, 87 per cent in the Warrego River at the border
of Queensland and NSW and 87 per cent for the Nebine catchment. In reality, water entitlements are
underutilised and entitlements held by the CEWO are typically left in stream, so the modelled end-ofsystem-flow is also highly conservative.
Appendix 5 shows the level of development and location of entitlements in the Warrego catchment.

3 Queensland’s approach to the long-term watering plan
The long-term watering plan for the WPN catchment (see Table 3) draws on and complements the
work that underpins the Queensland water resource planning process, including the extensive
technical assessments and stakeholder consultation that feed into the review of the Queensland
WRPs and ROPs.

3.1 Queensland water planning framework principles
Queensland’s approach to the long-term watering plan is consistent with the principles that underpin
the approach taken by Queensland in the preparation of the Commonwealth Water Resource Plan for
the WPN plan area. The following principles are consistent with the Basin Plan requirements and
appropriate to the plan area given the existing level of water resource development:


apply a fit for purpose response—recognising the WPN is a low-risk plan area with a low level
of water resource development and high residual end of system flows



ensure no reduction on the availability of water for the environment



ensure no impact on reliability of water supply for entitlement holders
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assess strategies and rules using full entitlement hydrological modelling (implementing the
precautionary principle)



use the best available science supported by a highly targeted monitoring and research
program to facilitate ongoing improvement over the life of the plan.

3.2 Aligning Basin Plan terminology to the Queensland water
resource planning framework
The following table aligns the Queensland water resource planning framework terms to the
corresponding terms under the long-term watering plan requirements in the Basin Plan.
Table 1 – Alignment of Basin Plan terminology with Queensland water planning framework
Queensland water planning term

Equivalent Basin Plan term for

Basin Plan

long-term watering plans

section

Asset or function contained within the
Queensland WRP ecological
outcome

Priority environmental asset or
priority ecological function

8.19(1)(a)
8.19(2)(a)

Queensland WRP ecological
outcome

Ecological objective

8.19(1)(b)
8.19(2)(b)

Ecological target for each indicator
representing the assets or functions
in the Queensland WRP ecological
outcomes

Ecological target

8.19(1)(b)
8.19(2)(b)

Environmental flow objective and
performance indicator

Environmental watering requirement

8.19(1)(c)
8.19(2)(c)

3.3 Selecting priority environmental assets and ecological functions
Addressing sections 8.19(1)(a) and 8.19(2)(a) of the Basin Plan

In the Queensland context, priority environmental assets and priority ecological functions as
defined in section 8.49(1)(b) of the Basin Plan, include the environmental assets and functions that
are managed through Queensland’s rules-based approach to providing environmental water.
Queensland’s priorities for environmental watering are embodied in the ecological outcomes stated in
the Queensland WRP. While the assets and functions in the ecological outcomes are not discrete,
place-based assets able to be watered by making releases from storages, they are considered to be
high-value ecosystem components that should be supported over the long-term by the rules-based
approach.
For the Warrego, Paroo and Nebine water resource plan area, the following list shows the ecological
outcomes with the environmental assets highlighted:


minimisation of changes to the natural variability of flows of water that support aquatic
ecosystems (throughout the plan area)
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maintenance of the near natural flow regime that supports the (aquatic ecosystems of the)
Paroo River



maintenance of floodplain vegetation and wetland systems in the plan area, including
Currawinya Lakes and Paroo Overflow Lakes



maintenance of flows of water in the plan area that support waterholes, river channels and
migratory fish.

The ecological outcomes cover a set of broad assets and functions, underpinned by a number of
indicators that have been selected and prioritised through extensive environmental assessments. The
indicators are integral components of the broader assets that have well-understood and critical water
dependencies. The indicators are high value ecological components of the water-dependent
ecosystem for which flow components (cease to flow, base flow, freshes, bank-full and over-bank) are
critical to support their long-term viability. These indicators may be a species, a group of species, an
ecosystem function, an ecosystem, or a place of natural value (DSITIA 2013a).
Collectively, these indicators are broadly representative of the environmental watering requirements
of water-dependant species and ecosystems potentially threatened by water resource development
within the plan area. For example, the associated value of Yellowbelly (Macquaria ambigua) as an
indicator for migratory fish species includes other fish species such as eel-tailed catfish (Tandanus
tandanus), silver perch (Bidyanus bidyanus), spangled perch (Leiopotherapon unicolour) among
others (Table 1, DSITIA, 2013b).
Note that under the Queensland water planning framework the environmental watering needs of
waterbirds are considered and provided for indirectly by providing for the watering needs of important
bird breeding habitat, as represented by the asset floodplain vegetation and wetland systems. Further
explanation of how waterbirds are represented in a general sense can be found in section 3.1 of the
ecological asset selection report (DSITIA, 2013b).
Table 2 shows the indicators that underpin each of the broader outcome-related assets and functions
for the Warrego, Paroo and Nebine water resource plan area. For more information on the indicators
and how they were selected and the species and communities they represent, refer to the ecological
asset selection report (DSITIA, 2013b).
Table 2 – Ecological outcome assets and functions and related indicators in the WPN plan
area
Ecological outcome asset and function

Indicators

Aquatic ecosystems throughout the plan area

Refugial waterholes
Migratory fish species
Floodplain terrestrial vegetation species
Floodplain wetlands
Chelodina longicollis (eastern snake-necked
turtle)

Aquatic ecosystems of the Paroo River

N/A

Floodplain vegetation and wetland systems

Floodplain terrestrial vegetation species
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Ecological outcome asset and function

Indicators
Floodplain wetlands
Chelodina longicollis (eastern snake-necked
turtle)

Waterholes

Refugial waterholes

River channels

Active river forming processes, including
sediment transport

Flows for migratory fish

Migratory fish species

The outcomes, in combination with the indicators, represent the priority environmental assets and
priority ecological functions as required under sections 8.19(1)(a) and 8.19(2)(a) of the Basin Plan.
Section 7 sets out how the identification of assets and functions for the WPN catchment is consistent
with the Basin Plan criteria and Basin-wide environmental watering strategy.

3.4 Setting ecological objectives and targets
Addressing sections 8.19(1)(b) and 8.19(2)(b) of the Basin Plan

The Queensland WRP ecological outcomes in the water resource plan are expressed as an objective
for each of the priority environmental assets and priority ecological functions, corresponding to the
requirements under sections 8.19(1)(b) and 8.19(2)(b) of the Basin Plan. These ecological objectives
reflect an intent to maintain the near-natural flow regimes of the plan area. The objectives are
hydrologic and generally require minimisation of change to the near-natural flow regime, or the part of
the flow regime (flow component) relevant to the asset or function.
The ecological targets required under the Basin Plan correspond to the indicator targets that underpin
each of the priority assets and functions. Each asset and function may have one or more indicator
targets. The targets typically identify maintenance of water dependent biota and communities, or
maintenance of suitable habitat or movement opportunity relevant to the priority asset or function and
a particular flow component.

3.5 Identifying environmental watering requirements
Addressing sections 8.19(1)(c) and 8.19(2)(c) of the Basin Plan

In the Queensland Murray-Darling Basin catchments, the environmental watering requirements are
based on protecting components of the flow regime that support the suite of indicators underpinning
the assets and functions. If the flow components linked to the indicators are protected, the ecological
objectives for the priority assets and functions will be achieved.
The environmental watering requirements needed to meet the targets are represented by the
environmental flow objectives and performance indicators in the Queensland WRP. Under the
Queensland Water Act, a Queensland WRP must provide objectives to protect environmental flows
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and security for water users in an area where trading in water allocations separate to land is allowed.
For environmental flows, the objectives are made up of two components:


Performance indicator (PI)—a statistical metric calculated using a hydrologic model



Environmental Flow Objective (EFO)—the allowable limit for the PI under the plan.

EFOs describe acceptable levels of change to flow components of the modelled flow regime at
specific locations in the plan area. These objectives limit water resource development policy decisions
that fail to meet one or more of the objectives when tested over the long-term using a specific
hydrologic computer simulation period (122 years in the WPN catchment). When a decision is made
under the Queensland WRP, the impact on the PI is calculated to assess the impact of the allocation
and management decision or proposal on the EFOs. Meeting the EFOs will ensure that future
decisions made under the Queensland WRP will protect flow regimes that contribute to the health of
natural ecosystems, and will ensure that the ecological outcomes will be achieved.
In the WPN plan area, the EFOs provide protection to flow components that are relevant to the
ecological indicator targets. The flow components are listed below with the corresponding Basin Plan
terms:


periods of no flow (cease to flow)



periods below low flow (base flows)



medium flows (in-channel fresh events)



river forming flows (bank-full flows)



periods without floodplain inundation flows (over-bank flows)



end of system flows.

Due to the low level of alteration to natural flows in the WPN catchment and the low level of risk to
priority assets and functions into the future (refer to section 5), the emphasis of the environmental
watering requirements is to protect and maintain the flow dependent components of the ecosystem.
Therefore, the requirements (or environmental flow objectives) are no reduction in the frequency
and/or duration of flows, no increase in the length of no-flow spell periods or maintaining flow
thresholds.
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4 Long-term watering plan for the Warrego, Paroo and Nebine plan area
Table 3 – Priority environmental assets and ecological functions, objectives, targets and environmental watering requirements for the
Warrego, Paroo and Nebine plan area
Priority environmental asset and

Ecological objective

Ecological target

Environmental watering requirement

priority ecological function
Aquatic ecosystems throughout the plan
area (Warrego, Paroo and Nebine
catchments)

Minimisation of change
to natural variability of
flows that support
aquatic ecosystems

Maintain refugial
waterhole habitat

Periods of no flow (cease to flow)
To support waterholes in the plan area and their ability
to provide refuge to aquatic life, particularly during
drought, there should be no further increase in the total
length of extended periods between flow events that fill
waterholes.
This requirement is achieved by ensuring the number of
days in spells of greater than 1.5 years where flows are
below a cease to flow threshold does not exceed a
specified limit, expressed as a percentage of the total
number of days in the simulation period. The plan
1
specifies limits for the Warrego and Nebine catchments .

Maintain refugial
waterhole habitat in
NSW

Periods below low flow (base flows)
To contribute to the connection of downstream refugial
waterholes, including outside the plan area, there should
be no further increase in extended periods below a low
flow threshold.
This requirement is achieved by ensuring the number of
days in spells of greater than 1 year where flows are
below a low flow threshold of 86ML per day, does not
exceed a specified limit, expressed as a percentage of
the total number of days in the simulation period. The

As represented by the following
indicators:
 Refugial waterholes
 Migratory fish species
 Floodplain terrestrial vegetation
species
 Floodplain wetlands
 Chelodina longicollis (eastern snakenecked turtle)

1

Refer to the full description in schedule 4 (s2) of the Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2016. Locations of nodes are
specified in Schedule 3.
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Priority environmental asset and

Ecological objective

Ecological target

Environmental watering requirement

priority ecological function
plan specifies limits for the Warrego catchment at the
2
Queensland border .

2
3

Maintain movement
opportunities for
migratory fish species

Medium flows (in-channel fresh events)
To support key species including Yellowbelly (Macquaria
ambigua) the frequency of flows that provide for
migration/recruitment opportunities should not be further
reduced below a level that has the potential to put local
populations at risk.
This requirement is achieved by ensuring the maximum
number of days in any spell without a flow that would
trigger fish migration does not exceed six years.
The plan defines a fish migration flow event as a flow
that lasts for 8 or more days during the wet season
starting at 968 ML per day and ending when flows fall
below 842 ML per day. The plan specifies limits for the
3
Warrego catchment at the Queensland border .

Maintain floodplain
biota and communities
such as terrestrial
vegetation, wetlands
and turtles

Periods without floodplain inundation flows (overbank flows)
To sustain floodplain biota and communities and protect
their productivity in arid and semi-arid areas there
should be no further reduction in the frequency of high
flows that provide lateral connectivity and inundate
floodplains, or no further increase in the duration of
extended periods between these high flows.
This requirement is achieved by ensuring the number of
days in spells of greater than 4 years where flows are
below a flow threshold that would inundate the floodplain

Refer to the full description in schedule 4 (s3) of the Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2016
Refer to the full description in schedule 4 (s4) of the Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2016
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Priority environmental asset and

Ecological objective

Ecological target

Environmental watering requirement

priority ecological function
(the 5 year average recurrence interval daily flow
volume) does not exceed a specified limit. This limit is
expressed as a percentage of the total number of days
in the simulation period. The plan specifies limits for the
4
Warrego and Nebine catchments .
Aquatic ecosystems of the Paroo River

Maintenance of the
near natural flow
regime that supports
the Paroo River
ecosystems

Maintain end of
system flow of the
Paroo River

End of system flow
All aspects of the flow regime are provided for by
establishing a limit of reduction in end of system flow.
This requirement is achieved by maintaining end of
5
system flow at 99% of pre-development flows .

Floodplain vegetation and wetland
systems in the plan area, including
Currawinya Lakes (including Lake
Numalla and Lake Wyara) and Paroo
Overflow Lakes
As represented by the following
indicators:

Maintenance of
floodplain vegetation
and wetland systems

Maintain floodplain
biota and communities
in QLD such as
terrestrial vegetation,
wetlands and turtles

Periods without floodplain inundation flows (overbank flows)
To sustain floodplain biota and communities and protect
their productivity in arid and semi-arid areas there
should be no further reduction in the frequency of high
flows that provide lateral connectivity and inundate
floodplains, or no further increase in the duration of
extended periods between these high flows.
This requirement is achieved by ensuring the number of
days in spells of greater than 4 years where flows are
below a flow threshold that would inundate the floodplain
(the 5 year average recurrence interval daily flow
volume) does not exceed a specified limit. This limit is
expressed as a percentage of the total number of days
in the simulation period. The plan specifies limits for the
6
Warrego and Nebine catchments .

 Floodplain terrestrial vegetation
species
 Floodplain wetlands
 Chelodina longicollis (eastern snakenecked turtle)

4

Refer to the full description in schedule 4 (s6) of the Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2016
Refer to the full description in schedule 4 (s1) of the Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2016
6
Refer to the full description in schedule 4 (s6) of the Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2016
5
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Priority environmental asset and

Ecological objective

Ecological target

Environmental watering requirement

priority ecological function
Maintain floodplain
biota and communities
in NSW such as
terrestrial vegetation,
wetlands and turtles

End of system flow
All aspects of the flow regime are provided for by
establishing a limit of reduction in end of system flow.
This requirement is achieved by maintaining end of
system flow at:
 99% of pre-development flows in the Paroo
 93% of pre-development flows in the Cuttaburra
Creek at Turra (Warrego catchment)
 87% of pre-development flows in the Warrego River
at the border of Queensland and NSW
 87% of pre-development flows in the Nebine at the
7
border of Queensland and NSW

Waterholes

7
8

Maintenance of flows
in the plan area that
support waterholes

Maintain refugial
waterhole habitat

Periods of no flow (cease to flow)
To support waterholes in the plan area and their ability
to provide refuge to aquatic life, particularly during
drought, there should be no further increase in the total
length of extended periods between flow events that fill
waterholes.
This requirement is achieved by ensuring the number of
days in spells of greater than 1.5 years where flows are
below a cease to flow threshold does not exceed a
specified limit, expressed as a percentage of the total
number of days in the simulation period. The plan
8
specifies limits for the Warrego and Nebine catchments .

Maintain refugial
waterhole habitat in

Periods below low flow (base flows)
To contribute to the connection of downstream refugial

Refer to the full description in schedule 4 (s1) of the Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2016
Refer to the full description in schedule 4 (s2) of the Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2016
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Priority environmental asset and

Ecological objective

Ecological target

Environmental watering requirement

priority ecological function

River channels within the plan area

 As represented by active river forming
processes, including sediment
transport

Flows for migratory fish

9

NSW

waterholes, including outside the plan area, there should
be no further increase in extended periods below a low
flow threshold.
This requirement is achieved by ensuring the number of
days in spells of greater than 1 year where flows are
below a low flow threshold of 86ML per day, does not
exceed a specified limit, expressed as a percentage of
the total number of days in the simulation period. The
plan specifies limits for the Warrego catchment at the
9
Queensland border .

Maintenance of flows
in the plan area that
support river channels

Maintain river
channels and scouring
of waterholes

River forming flows (bank-full flows)
To provide for processes such as sediment movement
through erosion, transport and deposition within the
watercourse there should be no further reduction in the
frequency or duration of medium to high flow (bankfull
discharge volume) events.
This requirement is achieved by ensuring the number of
days where flows are above the bankfull flow threshold
(the 2 year average recurrence interval daily flow
volume) is not reduced below a specified limit. This limit
is expressed as a percentage of the total number of
days in the simulation period. The plan specifies limits
10
for the Warrego and Nebine catchments .

Maintenance of flows
in the plan area that
support habitat of
migratory fish

Maintain refugial
waterhole habitat

Periods of no flow (cease to flow)
To support waterholes in the plan area and their ability
to provide refuge to aquatic life, particularly during
drought, there should be no further increase in the total

Refer to the full description in schedule 4 (s3) of the Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2016
Refer to the full description in schedule 4 (s5) of the Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2016

10

Long-term watering plan for the Warrego, Paroo and Nebine catchments, Department of Natural Resources and Mines, 2016
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Priority environmental asset and

Ecological objective

Ecological target

Environmental watering requirement

priority ecological function
length of extended periods between flow events that fill
waterholes.
This requirement is achieved by ensuring the number of
days in spells of greater than 1.5 years where flows are
below a cease to flow threshold does not exceed a
specified limit, expressed as a percentage of the total
number of days in the simulation period. The plan
specifies limits for the Warrego and Nebine
11
catchments .

11
12

Maintain refugial
waterhole habitat in
NSW

Periods below low flow (base flows)
To contribute to the connection of downstream refugial
waterholes, including outside the plan area, there should
be no further increase in extended periods below a low
flow threshold.
This requirement is achieved by ensuring the number of
days in spells of greater than 1 year where flows are
below a low flow threshold of 86ML per day, does not
exceed a specified limit, expressed as a percentage of
the total number of days in the simulation period. The
plan specifies limits for the Warrego catchment at the
12
Queensland border .

Maintain movement
opportunities for
migratory fish species

Medium flows (in-channel fresh events)
To support key species including Yellowbelly (Macquaria
ambigua) the frequency of flows that provide for
migration/recruitment opportunities should not be further
reduced below a level that has the potential to put local
populations at risk.

Refer to the full description in schedule 4 (s2) of the Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2016
Refer to the full description in schedule 4 (s3) of the Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2016

Long-term watering plan for the Warrego, Paroo and Nebine catchments, Department of Natural Resources and Mines, 2016
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Priority environmental asset and

Ecological objective

Ecological target

Environmental watering requirement

priority ecological function
This requirement is achieved by ensuring the maximum
number of days in any spell without a flow that would
trigger fish migration does not exceed six years.
The plan defines a fish migration flow event as a flow
that lasts for 8 or more days during the wet season
starting at 968 ML per day and ending when flows fall
below 842 ML per day. The plan specifies limits for the
13
Warrego catchment at the Queensland border .

13

Refer to the full description in schedule 4 (s4) of the Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2016
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5 Long-term risks to assets and functions
Addressing section 8.19(5) of the Basin Plan

The long-term risks to providing for the environmental watering requirements of priority environmental
assets and priority ecological functions have been identified as part of the following:


environmental risk assessment for selected ecological assets undertaken as part of the
development of the new Queensland WRP (DSITIA, 2013d)



risk assessment of available water for the environment undertaken as part of the
requirements under Chapter 4 of the Basin Plan (DNRM, 2014b).

The risk assessment of selected ecological assets was undertaken for the eight identified indicators
used to represent the ecological outcomes. The assessment used ecological modelling to identify
potential long-term risks to indicators from water resource development. The modelling analysed the
relevant aspects of assets’ environmental watering requirements as the flow components which are
critical to support their long term viability. Two hydrological scenarios were considered in the
assessment:


pre-development scenario—which assumed no water resource development in the catchment



full entitlement scenario—which assumed maximum water take for all existing water
allocations and licences by applying the current ROP operating rules.

The assessment took a precautionary approach to estimating risk by considering the impact of all
existing allocations and licences (as represented by the full entitlement scenario). This is conservative
as in practice it is unlikely that all water users take as much water as they are allowed to take by their
water allocations/licences in a given period of time. In addition, the assessment treated the water held
by the CEWO as being extracted water even though the current practice of CEWO is to leave the
water in-stream. Table 4 shows that overall the results of this risk assessment indicated a low risk to
the indicators in the WPN catchment area.
Key high level strategies implemented under the Queensland water planning framework that
contribute to the mitigation of existing and emerging risks include:


Queensland WRP strategy that prevents a decision from being made if it would increase the
average volume of water able to be taken in the plan area (a no growth plan). This does not
apply to decisions about the release of unallocated water as unallocated water reserves have
already been assessed as being able to be made available without exceeding the Basin Plan
sustainable diversion limit for the plan area or compromising plan outcomes or objectives.
The strategy also doesn’t apply to decisions:
o

about temporary water permits issued for projects with a foreseeable end date

o

made under the Sustainable Planning Act 2009 (Queensland) in relation to the take of
overland flow water for stock and domestic purposes

o

about taking or storing water in accordance with an environmental authority
associated with a specific project.

Long-term watering plan for the Warrego, Paroo and Nebine catchments, Department of Natural Resources and
Mines, 2016
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Taking and storing water for these purposes is considered to present a low risk to long term
availability of water for consumptive water users and the environment.


Queensland WRP strategy that requires decisions, including decisions about trading water
entitlements, to be consistent with the water resource plan objectives including environmental
flow objectives and water allocation security objectives—which has the effect of preventing
water resource development or other policy changes that would result in unacceptable
impacts on environmental flows or the reliability of existing entitlements. The plan also
specifies that consistency with these objectives must be assessed using a specific hydrologic
model and simulation period.



Queensland WRP limitations on basic rights such as the take of water for stock and domestic
purposes and for ‘low-risk’ activities prescribed by regulation, for example dairy wash-down or
operation of a packing shed.

In addition, Queensland WRPs and ROPs include requirements for monitoring and reporting of the
implementation and effectiveness of planning arrangements, in order to facilitate identification of
emerging issues and inform improvements to the plans over time.
The risk assessment of insufficient water available for the environment was undertaken in line with
Chapter 4 of the Basin Plan and followed the risk assessment approach in the ISO standard
31000:2009 Risk Management—Principles and Guidelines. The assessment considered current and
future risks to the continued availability of the water resources of the WPN catchment area. The
appendices to the report provide a risk register of the risks to assets as a result of alterations to the
flow regime, covering the same flow components as the indicator risk assessment above. The
outcome of the risk assessment was a low risk across all surface water flow components.

Long-term watering plan for the Warrego, Paroo and Nebine catchments, Department of Natural Resources and
Mines, 2016
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Table 4 – Long-term risks to selected ecological indicators
(Taken from the environmental risk assessment for selected ecological assets, DSITIA, 2013d)
Indicator

Risk to indicator

Catchment

Risk

Reference

level
Floodplain terrestrial
vegetation species

Decrease in the wetting frequencies for
floodplain vegetation communities

Warrego

Low

Environmental risk assessment for selected
ecological assets, page 75-86

Nebine

Low

Environmental risk assessment for selected
ecological assets, page 107

Warrego

Low

Environmental risk assessment for selected
ecological assets, pages 71-72

Nebine

Low

Environmental risk assessment for selected
ecological assets, page 105

Chelodina longicollis
(eastern snake-necked
turtle)

Increase in frequency and duration of highstress events for C. longicollis populations

Floodplain wetlands

Increase in the frequency of spells between
wetland inundation events

Warrego

Low

Environmental risk assessment for selected
ecological assets, page 75-86

Migratory fish species

Decrease in frequency and duration of flow
events that provide longitudinal connectivity

Warrego

Low

Environmental risk assessment for selected
ecological assets, page 68-70

Nebine

Low

Environmental risk assessment for selected
ecological assets, page 104

Warrego

Low

Environmental risk assessment for selected
ecological assets, page 87-90

Paroo

Low

Environmental risk assessment for selected
ecological assets, page 95

Nebine

Low

Environmental risk assessment for selected
ecological assets, page 108

Warrego

Low

Environmental risk assessment for selected
ecological assets, page 91

Refugial waterholes

Active river forming
processes

Increase in the frequency and duration of
waterhole isolation spells and increase in
the distance between permanent
waterholes

Decrease in frequency of bankfull flow
events

Long-term watering plan for the Warrego, Paroo and Nebine catchments, Department of Natural Resources and Mines, 2016
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6 Consultation, operational constraints and co-operative
arrangements
Addressing sections 8.19(4), 8.19(6) and 8.20(1) of the Basin Plan

In developing the Queensland WRP and ROP, the Queensland Government undertook extensive
consultation around the risk assessments and strategies with stakeholders including water users,
traditional owners, water infrastructure operators, sectoral interest groups and other jurisdictions
[8.20(1)(a,b,c,d,e)]. The details of such consultation are described in the WPBN Water Resource Plan
and Amended Resource Operations Plan Consultation Report (DNRM, 2016).
In addition to the consultation undertaken as part of the review of the Queensland WRP and ROP, the
Queensland Government engaged in targeted meetings and workshops with the following key
stakeholders in the formation of the LTWP:


Queensland—NSW Intersecting Stream Working Group [8.20(1)(b)]



NSW Government agencies including Office of Environment and Heritage (OEH), Office of
Water and NSW Fisheries [8.20(1)(a,b,e)]



Commonwealth Environmental Water Office (CEWO) [8.20(1)(a)]



Murray-Darling Basin Authority (MDBA)



SunWater, the operator of bulk water supply infrastructure [8.20(1)(c)].

Co-operative arrangements have been established in the WPN catchment area. The
Intergovernmental Agreement for the Paroo River (2003) includes an intersecting streams working
group of New South Wales and Queensland government agencies that provides advice and
recommendations on policy and management issues relevant to the Paroo and other Intersecting
Streams systems.
Meetings held with CEWO focussed on Queensland’s approach to the LTWP in unregulated
catchments such as the WPN. CEWO provided comments in relation to environmental watering on
the draft Queensland WRP and ROP, which were taken into consideration in the development of the
LTWP. CEWO currently manages its environmental water entitlement in the Warrego River by
keeping it instream, thereby contributing to the environmental watering outcomes in this system.
There are no operational constraints in relation to environmental watering in the Warrego, Paroo and
Nebine plan area.
The Queensland Government will continue to consult with the community and relevant stakeholders if
any significant changes to existing water planning arrangements are required, including
environmental watering arrangements.

7 Consistency with the Basin Plan
Addressing sections 8.19(3), 8.20(2), 8.20(3) and 8.20(5) of the Basin Plan

Long-term watering plan for the Warrego, Paroo and Nebine catchments, Department of Natural Resources and
Mines, 2016
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The protection of environmental water in the WPN catchment area is undertaken consistently with the
Basin-wide environmental watering strategy, the Basin Plan and international agreements, as follows:


The identification of priority environmental assets and ecosystem functions and their
environmental watering requirements is consistent with the methods outlined in Part 5 of
Chapter 8 of the Basin Plan (refer to Appendix 2).



The identification of environmental assets and ecosystem functions meets the criteria
specified in Schedules 8 and 9 in the Basin Plan (refer to Appendix 3).



The identification of environmental assets and ecosystem functions also covers the expected
outcomes in the Basin-wide environmental watering strategy. The outcomes relate to four
ecological components of the river system: river flows and connectivity, native vegetation,
waterbirds, and native fish (refer to Table 5 and Appendix 3).



The protection of environmental water is consistent with the principles to be applied in
environmental watering and prescribed in Part 4, Division 6 in the Basin Plan (refer to
Appendix 4).



The identification of annual priorities for managing environmental water is consistent with the
requirements for annual environmental watering priorities in the Basin Plan. The Queensland
Government specifies annual environmental watering priorities by translating them into
ecological outcomes and strategies developed for the Queensland WRP as well as rules
developed for the ROP for each catchment area. These priorities cover the normal lifespan of
a Queensland WRP, which is a minimum of 10 years.



Environmental water is protected to maximise environmental benefits whilst supporting and
optimising social and economic needs of the local communities, including the needs of
Indigenous water users. Such protection is achieved, for example, through Queensland WRP
strategies for achieving outcomes which limit any further water take in the WPN catchment.



The protection of planned environmental water is consistent with relevant international
agreements in line with section 8.20(5) of the Basin Plan. For example, the identified
ecological assets contain species or their habitats which are protected under international
agreements. Examples of such ecological assets are the Currawinya Lakes and Currawinya
wetlands, Lake Numalla and Lake Wyara. Currawinya Lakes is a Ramsar internationally
important wetland and include Lake Numalla and Lake Wyara which provide habitat to
migratory birds which are protected under Japan Australia Migratory Bird Agreement
(JAMBA), China Australia Migratory Bird Agreement (CAMBA) and Republic of Korea
Migratory Bird Agreement (RoKAMBA). To enhance the protection of the Currawinya Lakes, a
specific ecological outcome was set in the Queensland WRP.

Long-term watering plan for the Warrego, Paroo and Nebine catchments, Department of Natural Resources and
Mines, 2016
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Table 5 – Aligning assets and functions to the Basin-wide environmental watering strategy
Environmental

Indicator

asset and

River flows
and
connectivity

Vegetation

Floodplain
terrestrial
vegetation
species

X

X

Chelodina
longicollis
(eastern snakenecked turtle)

X

Floodplain
wetlands

X

ecological
function
Aquatic
ecosystems
throughout the
plan area

Basin-wide strategy outcomes

X

Waterbirds

X

Migratory fish
species

X

Refugial
waterholes
Aquatic
ecosystems in
the Paroo
Floodplain
vegetation and
wetland systems
in the plan area

Fish

X

X

X

Floodplain
terrestrial
vegetation
species

X

Chelodina
longicollis
(eastern snakenecked turtle)

X

Floodplain
wetlands

X

Waterholes

Refugial
waterholes

River channels
within the plan
area

Active river
forming
processes

Habitat for
migratory fish

Refugial
waterholes
Migratory fish
species

X

X

X
X

X

X

X

X

X

Long-term watering plan for the Warrego, Paroo and Nebine catchments, Department of Natural Resources and
Mines, 2016
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Appendix 1: List of supporting information
Department of Natural Resources and Mines (DNRM) 2013, Minister’s Report 2012-13 for
Queensland’s Water Resource Plans, Queensland Government, Brisbane.
Department of Natural Resources and Mines (DNRM) 2014a, Warrego, Paroo, Bulloo and Nebine
draft water resource plan and amended resource operations plan. Overview Report, September 2014,
Department of Natural Resources and Mines 2014.
Department of Natural Resources and Mines (DNRM) 2014b, Warrego, Paroo, Bulloo and Nebine
Water Resource Plan Review. Risk assessment of available water for the environment, Water Policy
South Queensland, Department of Natural Resources and Mines, Brisbane.
Department of Natural Resources and Mines (DNRM) 2015, Queensland Annual Environmental
Watering Priorities 2015-2016, Implementing the Murray-Darling Basin Plan, Department of Natural
Resources and Mines, Brisbane.
Department of Natural Resources and Mines (DNRM) 2016, WPBN Water Resource Plan and
Amended Resource Operations Plan Consultation Report, Department of Natural Resources and
Mines, Brisbane.
Department of Science, Information Technology, Innovation and the Arts (DSITIA) 2013a, Review of
Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2003. Environmental Assessment
Report–Stage 1, Department of Science, Information Technology, Innovation and the Arts, Brisbane.
Department of Science, Information Technology, Innovation and the Arts (DSITIA) 2013b, Review of
Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2003. Environmental Assessment
Report–Stage 1, Appendix A. Ecological Asset Selection Report, Department of Science, Information
Technology, Innovation and the Arts, Brisbane.
Department of Science, Information Technology, Innovation and the Arts (DSITIA) 2013c, Review of
Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2003. Review of Water Resource
(Warrego, Paroo, Bulloo and Nebine) Plan 2003 and Resource Operations Plan: Environmental
Assessment Report– Stage 2, Department of Science, Information Technology, Innovation and the
Arts, Brisbane.
Department of Science, Information Technology, Innovation and the Arts (DSITIA) 2013d, Review of
Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2003. Review of Water Resource
(Warrego, Paroo, Bulloo and Nebine) Plan 2003 and Resource Operations Plan: Environmental risk
assessment for selected ecological assets, Department of Science, Information Technology,
Innovation and the Arts, Brisbane.
Sustainable Planning Act 2009 (Queensland)
Warrego, Paroo, Bulloo and Nebine Resource Operations Plan January 2006, Amended February
2016
Water Act 2000 (Queensland)
Water Resource (Warrego, Paroo, Bulloo and Nebine) Plan 2016
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Appendix 2: Consistency with Basin Plan methods in Chapter 8, Part 5
Reference to Basin

Requirement detail

How the requirement was met

Chapter 8/Part 5/section
8.49(1)(a)

8.49 Method for identifying environmental
assets and their environmental watering
requirements
(1) An environmental asset that requires
environmental watering, and its environmental
watering requirements, must be identified
having regard to the information on the
environmental assets and ecosystem functions
database, using the following method:
(a) identify any environmental asset that meets
one or more of the assessment indicators for
any of the 5 criteria specified in the table in
Schedule 8; and

Queensland WRP ecological outcomes aim to protect and, where possible, enhance
the ecological integrity of a water resource plan area. The outcomes in an existing
plan are reviewed and modernised to reflect issues raised in technical assessments
and through consultation and to ensure they are measurable and specifically related
to management of flows and extraction. Ecological assets are identified within the
outcomes and are broad in nature.
Outcomes in the Queensland WRP reflect flow requirements of the key ecological
indicators identified in the Environmental Assessments. These outcomes will provide
a basis for managing water resources to minimise the impacts of water resource
development on flow patterns and the physical and natural values they support.
Ecological indicators are selected in the environmental assessments as indicators to
represent the broad flow-dependent ecological outcomes in the Queensland WRP.
An indicator is an ecosystem component that occurs naturally in the WRP plan area,
is critically linked to flow and is dependent on the conditions provided by flow to
support its long-term integrity. An indicator may be a species, a group of species, a
biological function, an ecosystem or a place of natural value.
The ecological indicators were identified for the WPN catchment area on the basis
of a defined methodology (DSITIA, 2013b).
Appendix 3 shows the links between the prioritised ecological assets, asset
indicators and the Basin Plan criteria for identifying an environmental asset
(Schedule 8) and criteria for identifying an ecosystem function (Schedule 9).

Chapter 8/Part 5/section
8.49(1)(b)

(b) identify the environmental assets that can
be managed with environmental water (priority
environmental assets); and

The ecological assets in the Queensland WRP outcomes are managed with
environmental water under Queensland’s rules-based approach.

Plan requirement
(Chapter 8, Part 5)

The assets in the Queensland WRP outcomes are represented by the indicators,
which were prioritised based on the robustness of the information about their flowecology requirements and supporting habitat data. Only indicators that had flowecology requirements that were potentially vulnerable to the types of flow regime
changes possible in the Queensland WRP were prioritised.

Long-term watering plan for the Warrego, Paroo and Nebine catchments, Department of Natural Resources and Mines, 2016
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Reference to Basin

Requirement detail

How the requirement was met

Chapter 8/Part 5/section
8.49(1)(c)

(c) for priority environmental assets, identify
ecological objectives that are consistent with
the criteria used to identify those assets; and
Example: If the environmental asset falls within
the assessment indicator for Criterion 1
because it is a declared Ramsar wetland, the
objectives must be directed towards
maintaining the ecological character of the
wetland.

Queensland WRP ecological outcomes perform the function of ecological objectives
under the Basin Plan. These outcomes address each priority asset and are
consistent with the criteria in Schedule 8 of the Basin Plan.

Chapter 8/Part 5/section
8.49(1)(d)

(d) identify ecological targets to achieve those
objectives; and

Ecological targets are set for the indicators that underpin each of the priority assets
and functions. Each asset and function may have one or more indicator targets.
Each of the indicator targets is linked to relevant flow bands in the environmental
watering arrangements.

Chapter 8/Part 5/section
8.49(1)(e)

(e) in accordance with section 8.51 determine
the environmental watering requirements
needed to meet the targets in order to achieve
the objectives.

The environmental watering requirements needed to meet the targets are linked to
the environmental flow objectives and performance indicators in the Queensland
WRP. The environmental watering requirements are represented by flow bands that
are relevant to the ecological indicator targets.

Chapter 8/Part 5/section
8.49(2)

(2) This method may be applied in a flexible
manner, having regard to the particular
circumstances.
Example: If new information came to light, the
step in paragraph (1)(e) could be re-applied
without needing to re-apply the entire method.

The methods used in developing the long-term watering plan for the WPN
catchments were adapted from Queensland’s existing planning framework and
processes, including the extensive environmental assessments that were
undertaken as part of the review of the Queensland WRP and ROP.
The methodology applied to environmental watering requirements differs from the
methodology in section 8.49 by, for example:

Plan requirement
(Chapter 8, Part 5)



ecological assets represent mostly ecosystem components (e.g. species,
ecosystems, ecosystem functions, etc.) whereas in the Basin Plan
environmental assets represent ecosystems.



ecosystem functions are not distinguished from the category of ecological
assets in the environmental assessment reports whereas in the Basin Plan
environmental assets and ecosystem functions are presented as two separate
categories.



identifying ecological assets that are vulnerable to particular flow regimes and
available information about the asset's flow-ecology requirements. This is one

Long-term watering plan for the Warrego, Paroo and Nebine catchments, Department of Natural Resources and Mines, 2016
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Reference to Basin

Requirement detail

How the requirement was met

Plan requirement
(Chapter 8, Part 5)
way of prioritising assets out of possible ways in accordance with the
interpretation of sections 8.49 and 8.50
Chapter 8/Part 5/section
8.50(1)(a)

8.50 Method for identifying ecosystem functions
that require environmental watering and their
environmental watering requirements
(1) An ecosystem function that requires
environmental watering to sustain it, and its
environmental watering requirements, must be
identified having regard to the information on
the environmental assets and ecosystem
functions database, using the following method:
(a) identify any ecosystem function that meets
one or more of the assessment indicators for
any of the 4 criteria specified in the table in
Schedule 9; and

Queensland WRP outcome assets and the ecological indicators in the Queensland
context include ecosystem functions as referred to in the Basin Plan. Therefore the
same methods were used to identify ecological functions as was used to identify
assets in line with section 8.49 (1)(a).
An example of an ecological indicator that refers to an ecosystem function is active
river forming processes, including sediment transport.

Chapter 8/Part 5/section
8.50(1)(b)

(b) identify the ecosystem functions that can be
managed with environmental water (priority
ecosystem functions); and

The ecological functions in the Queensland WRP outcomes are managed with
environmental water under Queensland’s rules-based approach.
The functions in the Queensland WRP outcomes are represented by the indicators,
which were prioritised based on the robustness of the information about their flowecology requirements and supporting habitat data. Only indicators that had flowecology requirements that were potentially vulnerable to the types of flow regime
changes possible in the Queensland WRP were prioritised.

Chapter 8/Part 5/section
8.50(1)(c)

(c) for priority ecosystem functions, identify
ecological objectives that are consistent with
the criteria used to identify those ecosystem
functions; and

Queensland WRP ecological outcomes perform the function of ecological objectives
under the Basin Plan. These outcomes address each priority function and are
consistent with the criteria in Schedule 8 of the Basin Plan

Chapter 8/Part 5/section
8.50(1)(d)

(d) identify ecological targets to achieve those
objectives; and

Ecological targets are set for the indicators that underpin each of the priority assets
and functions. Each asset and function may have one or more indicator targets.
Each of the indicator targets is linked to relevant flow bands in the environmental
watering arrangements.

Chapter 8/Part 5/section
8.50(1)(e)

(e) in accordance with section 8.51, determine
the environmental watering requirements

The environmental watering requirements needed to meet the targets are linked to
the environmental flow objectives and performance indicators in the Queensland

Long-term watering plan for the Warrego, Paroo and Nebine catchments, Department of Natural Resources and Mines, 2016
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Reference to Basin

Requirement detail

How the requirement was met

Plan requirement
(Chapter 8, Part 5)
needed to meet the targets in order to achieve
the objectives.

WRP. The environmental watering requirements are represented by flow bands that
are relevant to the ecological indicator targets.

Chapter 8/Part 5/section
8.50(2)

(2) This method may be applied in a flexible
manner, having regard to the particular
circumstances.
Example: If new information came to light, the
step in paragraph (1)(e) could be re-applied
without needing to re-apply the entire method.

See 8.49 (2)

Chapter 8/Part 5/section
8.51(1)(a)

8.51 Determination of the environmental
watering requirements of environmental assets
and ecosystem functions
(1) The environmental watering requirements
referred to in paragraphs 8.49(1)(e) and
8.50(1)(e) must:
(a) be supported by relevant information
relating to the underlying physical geomorphic
processes driving the flow-ecological
relationship; and
Example: This may include a conceptual model.

Information relating to this requirement has been considered in determining flow
requirements for the selected indicators. Specifically, this information was
considered when identifying fluvial geomorphology and river forming processes as
an ecological indicator. More information on this can be found on pages 57-59 of the
Environmental risk assessment for selected ecological assets report (DSITIA,
2013d).

Chapter 8/Part 5/section
8.51(1)(b)(i)

(b) include the following flow components that
are relevant to the watering requirements:
(i) cease-to-flow events;

Each indicator used in the environmental assessments is critically linked to one or
more aspects of the flow regime in order to maintain its long-term viability. The
indicators were categorised into three hydrological classes based on their critical
flow requirements (see Table 1, Environmental Assessment Report – Stage 2
(DSITIA 2013c). Each hydrological class represents a particular aspect of the flow
regime and includes: no-flow, low flows, medium flows, medium to high flows and
high flows. These flow events were considered when defining eco-hydraulic
requirements for ecological asset indicators and determining performance indicators
and environmental flow objectives.
Cease-to-flow events are represented by the indicator for waterhole habitats that
provide refuge to aquatic life, particularly during drought. Refugial waterholes serve
as an indicator for the following assets:


Aquatic ecosystems throughout the plan area

Long-term watering plan for the Warrego, Paroo and Nebine catchments, Department of Natural Resources and Mines, 2016
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Reference to Basin

Requirement detail

How the requirement was met

Plan requirement
(Chapter 8, Part 5)

Chapter 8/Part 5/section
8.51(1)(b)(ii)

(ii) low-flow-season base flows;



Waterholes



Flows for migratory fish

Low or base flows are represented by the indicator for downstream refugial
waterhole habitats in NSW.
Downstream refugial waterholes serve as an indicator for the following assets:


Aquatic ecosystems throughout the plan area



Waterholes



Flows for migratory fish

Chapter 8/Part 5/section
8.51(1)(b)(iii)

(iii) high-flow-season base flows;

See low flows

Chapter 8/Part 5/section
8.51(1)(b)(iv)

(iv) low-flow-season freshes;

Medium flows are represented by the indicator for migratory fish habitat.
Migratory fish serve as an indicator for the following assets:


Aquatic ecosystems throughout the plan area



Flows for migratory fish

Chapter 8/Part 5/section
8.51(1)(b)(v)

(v) high-flow-season freshes;

See medium flows

Chapter 8/Part 5/section
8.51(1)(b)(vi)

(vi) bank-full flows;

Medium to high flows are represented by the indicator for river channels and
scouring of waterholes.
Processes such as sediment movement through erosion, transport and deposition
within the watercourse serve as an indicator for the river channels asset.

Chapter 8/Part 5/section
8.51(1)(b)(vii)

(vii) over-bank flows; and

High flows are represented by the indicator for floodplain biota and communities
such as terrestrial vegetation, wetlands and the eastern snake-necked turtle.
Floodplain biota and communities serve as indicators for the following assets:

Chapter 8/Part 5/section

(c) be determined having regard to:



Aquatic ecosystems throughout the plan area



Floodplain vegetation and wetlands systems in the plan area, including
Currawinya Lakes and Paroo Overflow Lakes

This flow event was considered when defining eco-hydraulic requirements for
ecological assets and determining performance indicators and environmental flow

Long-term watering plan for the Warrego, Paroo and Nebine catchments, Department of Natural Resources and Mines, 2016
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Reference to Basin

Requirement detail

How the requirement was met

Plan requirement
(Chapter 8, Part 5)
8.51(1)(c)(i)

(i) groundwater-derived base flows; and

objectives.

Chapter 8/Part 5/section
8.51(1)(c)(ii)

(ii) groundwater recharge associated with
groundwater resources that are highly
connected to surface water resources; and

This flow event was considered when defining eco-hydraulic requirements for
ecological assets and determining performance indicators and environmental flow
objectives.

Chapter 8/Part 5/section
8.51(1)(d)

(d) be within the range of natural flow variability
and seasonality.

The overall intent of the long-term watering plan for the WPN catchment is in line
with the outcomes of the Queensland WRP to minimise the change to the natural
variability of flows that support aquatic ecosystems in the plan area and to maintain
the near natural flow regime that supports the Paroo River ecosystems.

Chapter 8/Part 5/section
8.51(2)(a)

(2) The environmental watering requirements
must be expressed, where relevant, in the
following terms:
(a) a flow threshold or total flow volume;
(b) the required duration for that flow threshold,
or the duration over which the volume should
be delivered (as the case requires);
(c) the required timing of the flow event;
(d) the required frequency of the flow event;
(e) the maximum period between flow events;
(f) the extent and thresholds for any
groundwater dependency;
(g) the required inundation depth at the site.

Environmental watering requirements are expressed in terms of:


No further increase in the total length of extended periods between flow events
that fill waterholes (cease to flow)



No further increase in extended periods below a low flow threshold (base flows)



Frequency of flows that provide for migration/recruitment opportunities should
not be further reduced below a level that has the potential to put local
populations of migratory fish species at risk (medium flows)



No further reduction in the frequency or duration of medium to high flow events
(bankfull flows)



No further reduction in the frequency of high flows that provide lateral
connectivity and inundate floodplains, or no further increase in the duration of
extended periods between these high flows (over-bank flows)



Maintain end of system flow volumes
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Appendix 3: Environmental assets and ecological functions and their reference to Basin Plan
criteria and the Basin-wide environmental watering strategy
Ecological

Indicator

Basin Plan criteria

Basin-wide environmental watering strategy

asset
Aquatic
ecosystems
throughout the
plan area

Floodplain
terrestrial
vegetation
species

Schedule 8
Criterion 2: The water-dependent ecosystem is natural or
near-natural, rare or unique
2. Assessment indicator: A water-dependent ecosystem is an
environmental asset that requires environmental watering if it:
(a) represents a natural or near-natural example of a
particular type of water-dependent ecosystem as evidenced
by a relative lack of post-1788 human induced hydrologic
disturbance or adverse impacts on ecological character
Criterion 3: The water-dependent ecosystem provides
vital habitat
3. Assessment indicator: A water-dependent ecosystem is an
environmental asset that requires environmental watering if it:
(a) provides vital habitat, including:
(i) a refugium for native water-dependent biota during dry
spells and drought; or
(ii) pathways for the dispersal, migration and movements of
native water-dependent biota; or
(iii) important feeding, breeding and nursery sites for native
water-dependent biota; or
(b) is essential for maintaining, and preventing declines of,
native water-dependent biota.
Criterion 5: The water-dependent ecosystem supports, or
with environmental watering is capable of supporting,
significant biodiversity
5. Assessment indicator: A water-dependent ecosystem is an
environmental asset that requires environmental watering if it
supports, or with environmental watering is capable of
supporting, significant biological diversity. This includes a

Appendix 3, Table 3, Outcomes for water-dependent
vegetation for Paroo, Warrego and Nebine
Lateral connectivity, p.14.
Managed floodplain, p.17
Supports the achievement of the following expected
outcomes for forests and woodlands:
1) To maintain the current extent of forest and woodland
vegetation, p.31
2) No decline in the condition of river red gum, black box and
coolibah across the Basin, p.31
3) By 2024, improved recruitment of trees within river red
gum, black box and coolibah communities—in the long term
achieving a greater range of tree ages
Supports the achievement of the following expected
outcomes for non-woody vegetation:
1) to maintain the current extent of non-woody vegetation
Appendix 3, Expected vegetation outcomes by region, p.88
Paroo - Maintain extent and condition of water-dependent
vegetation near river channels and on the floodplain
Warrego - Maintain extent and condition of water-dependent
vegetation near river channels and on the floodplain
Nebine - Maintain extent and condition** of water-dependent
vegetation near river channels and on the floodplain
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Ecological

Indicator

Basin Plan criteria

Basin-wide environmental watering strategy

asset
water-dependent ecosystem that:
(a) supports, or with environmental watering is capable of
supporting, significant numbers of individuals of native waterdependent species; or
(b) supports, or with environmental watering is capable of
supporting, significant levels of native biodiversity at the
genus or family taxonomic level, or at the ecological
community level.
Chelodina
longicollis
(eastern
snake-necked
turtle)

Schedule 8
Criterion 5: The water-dependent ecosystem supports, or
with environmental watering is capable of supporting,
significant biodiversity
5. Assessment indicator: A water-dependent ecosystem is an
environmental asset that requires environmental watering if it
supports, or with environmental watering is capable of
supporting, significant biological diversity. This includes a
water-dependent ecosystem that:
(a) supports, or with environmental watering is capable of
supporting, significant numbers of individuals of native waterdependent species; or

Flow regimes, p.20

Floodplain
wetlands

Schedule 8
Criterion 1: The water-dependent ecosystem is formally
recognised in international agreements or, with
environmental watering, is capable of supporting species
listed in those agreements
1. Assessment indicator: A water-dependent ecosystem is an
environmental asset that requires environmental watering if it
is:
(a) a declared Ramsar wetland; or
(b) with environmental watering, capable of supporting a
species listed in or under the JAMBA, CAMBA, ROKAMBA or
the Bonn Convention.

Appendix 3 Expected vegetation outcomes by region, Table 3,
Outcomes for water-dependent vegetation for Paroo, Warrego
and Nebine
Appendix 4 Important Basin environmental assets for
waterbirds, Table 6, 1. Currawinya Lakes, 3. Cuttaburra
channels, 4. Paroo overflow lakes
Supports the achievement of the following expected
outcomes for waterbirds (p.37):
1) that the number and type of waterbird species present in
the Basin will not fall below current observations
2) a significant improvement in waterbird populations in the
order of 20 to 25% over the baseline scenario15, with
increases in all waterbird functional groups
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Ecological

Indicator

Basin Plan criteria

Basin-wide environmental watering strategy

asset
3) breeding events (the opportunities to breed rather than the
magnitude of breeding per se) of colonial nesting waterbirds
to increase by up to 50% compared to the baseline scenario
4) breeding abundance (nests and broods) for all of the other
functional groups to increase by 30–40% compared to the
baseline scenario, especially in locations where the Basin
Plan improves over-bank flows.
Migratory fish
species

Schedule 8
3 (a)(ii), (iii)

Appendix 7, Table 9, 31. Warrego (Darling to Ward Rivers),
32. Anabranches laterally connecting the Paroo and Warrego
River (including Bow, Gumholes and Cuttaburra Creeks), 41.
Lower Moonie River to Barwon River, 46. Paroo River
Supports the achievement of the following expected
outcomes for native fish (p.44):
1) No loss of native species currently present within the Basin
2) Improved population structure of key species (see
Appendix 6) through regular recruitment
3) Increased movement of key species
4) Expanded distribution of key species and populations in the
northern and southern Basin.

Refugial
waterholes

Schedule 8
3 (a), (b), 5 (b)

Supports the achievement of the following expected
outcomes for native fish (p.44):
1) No loss of native species currently present within the Basin
2) Improved population structure of key species (see
Appendix 6) through regular recruitment
3) Increased movement of key species
4) Expanded distribution of key species and populations in the
northern and southern Basin.
Supports the achievement of the following expected
outcomes for waterbirds (p.37):
1) that the number and type of waterbird species present in
the Basin will not fall below current observations
2) a significant improvement in waterbird populations in the
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Ecological

Indicator

Basin Plan criteria

Basin-wide environmental watering strategy

asset
order of 20 to 25% over the baseline scenario, with increases
in all waterbird functional groups
3) breeding events (the opportunities to breed rather than the
magnitude of breeding per se) of colonial nesting waterbirds
to increase by up to 50% compared to the baseline scenario
4) breeding abundance (nests and broods) for all of the other
functional groups to increase by 30–40% compared to the
baseline scenario, especially in locations where the Basin
Plan improves over-bank flows.
Aquatic
ecosystems of
the Paroo

N/A

Refer to aquatic ecosystems throughout the plan area above

Refer to aquatic ecosystems throughout the plan area above

Floodplain
vegetation and
wetland
systems in the
plan area,
including
Currawinya
Lakes and
Paroo Overflow
Lakes

Floodplain
terrestrial
vegetation
species

Schedule 8
3 (a), (b), 5(a), (b)

As above for floodplain terrestrial vegetation species

Chelodina
longicollis
(eastern
snake-necked
turtle)

Schedule 8
5 (a)

As above for eastern snake-necked turtle

Floodplain
wetlands

Schedule 8
1 (a), (b)

As above for floodplain wetlands

Refugial
waterholes

Schedule 8
3 (a), (b), 5 (b)

As above for refugial waterholes

Waterholes,
other than
waterholes
within the
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Ecological

Indicator

Basin Plan criteria

Basin-wide environmental watering strategy

asset
storage area of
a dam
River channels
within the plan
area

Active riverforming
processes,
including
sediment
transport

Schedule 9
Criterion 2: The ecosystem function supports the
transportation and dilution of nutrients, organic matter
and sediment
2. Assessment indicator: An ecosystem function requires
environmental watering to sustain it if it provides for the
transportation and dilution of nutrients, organic matter and
sediment, including:
(a) pathways for the dispersal and movement of organic and
inorganic sediment, delivery to downstream reaches and to
the ocean, and to and from the floodplain; or
(b) the dilution of carbon and nutrients from the floodplain to
the river systems.

Supports the achievement of the following expected
outcomes for longitudinal connectivity (p.23):
1) To keep base flows at least 60% of the natural level (note:
this will be especially important during dry years)
Flow regimes, p.20

Habitat for
migratory fish

Migratory fish
species

Schedule 8
3 (a)(ii), (iii)

As above for migratory fish species

Refugial
waterholes

Schedule 8
3 (a), (b), 5 (b)

As above for refugial waterholes
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Appendix 4: Consistency with the Basin Plan principles in Chapter 8, Part 4, Division 6
Basin Plan principles (Chapter 8, Part 4, Division 6)

How the principle was met

Principle 1—Basin annual environmental watering priorities
Environmental watering is to be undertaken having regard to
the Basin annual environmental watering priorities.

The Queensland Government specifies annual environmental watering priorities by translating them
into ecological outcomes and strategies developed for the Queensland WRP as well as rules
developed for the ROP for each catchment area. These priorities cover the normal 10 year lifespan
of a Queensland WRP. The priorities will then inform environmental water planning and support the
coordination of environmental water at the Basin level (refer to DNRM 2015).

Principle 2—Consistency with the objectives in Part 2
Environmental watering is to be undertaken consistently with
the objectives in Part 2.

The rules-based approach to environmental watering helps to protect and restore water-dependent
ecosystems and ecosystem functions by:
 Ensuring that water resource development does not increase beyond the levels set by the plans
 Mimicking the natural flow regimes over the full range of flows (including cease-to-flow, low flows,
medium to high flows and high flows) to maintain important channel-forming and ecological
functions
 Maintaining the natural variability of flows from year to year, particularly in intermittent streams
which are characterised by long periods of no or low flow interspersed with periods of high flows.

Principle 3—Maximising environmental benefits
Subject to the principles in sections 8.33 and 8.34,
environmental watering is to be undertaken in a way that:
(a) maximises multiple environmental benefits of
environmental watering; and
(b) maximises its benefits and effectiveness by:
(i) co-ordinating environmental watering between all holders of
held environmental water and managers of planned
environmental water; and
(ii) co-ordinating environmental watering with flows regulated
for consumptive use; and
(iii) utilising local knowledge and experience; and
(iv) having regard to Indigenous values; and
(v) having regard to social and economic outcomes; and
(c) enhances existing flow events, where possible, so as to
ensure improvement in the delivery of a full range of flow
conditions, including high flow events; and

This principle is met through the water resource management framework which protects planned
environmental water based on extensive technical assessments (e.g. environmental, socioeconomic, hydrology) and sets arrangements for cooperating and consulting with relevant
stakeholders to maximise environmental benefits whilst providing for consumptive water use in the
WPN catchment area.
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(d) takes into consideration the relative ecological benefits of
applying environmental water to achieve one environmental
outcome over another environmental outcome; and
(e) takes into consideration the variability of the natural flow
regime, for example, by mitigating or avoiding seasonal
inversion of flows; and
(f) incorporates strategies to deal with a variable and changing
climate; and
(g) enables information to be shared between the Authority,
the Commonwealth, Basin States, holders of held
environmental water and managers of planned environmental
water to ensure efficient and effective use of environmental
water.
Principle 4—Risks
Environmental watering is to be undertaken having regard to:
(a) potential risks, including downstream risks, that may result
from applying environmental water and measures that may be
taken to minimise the risks; and
(b) risks arising from impediments to the delivery of water to
water-dependent ecosystems, including risks of extraction of
that water for other uses, and inadequate accounting of water
flows

Risk assessment was undertaken in the WPN catchment area to identify potential risks that may
threaten environmental water in that catchment area, including downstream risks and impediments
to environmental water delivery, as well as inform the development of a new draft Queensland WRP
in compliance with Basin Plan requirements. Refer to the risk assessment reports in Appendix 1.

Principle 5—Cost of environmental watering
Environmental watering is to be undertaken having regard to
the quantity of water and other resources required relative to
the expected environmental benefits.

The quantity of water and other resources relative to the expected environmental benefits was
considered in eco-hydraulic modelling undertaken as part of the environmental assessments to
assess the risk to aquatic ecosystem components, processes, and services from the consumptive
water use in the plan area. Refer to the environmental assessment reports in Appendix 1.

Principle 6—Apply the precautionary principle
A lack of full scientific certainty as to whether there are threats
of serious or irreversible environmental damage should not be
used as a reason for postponing measures to prevent
environmental degradation.

Precautionary principle was considered in the environmental assessments for the WPN catchment
area. Risk is assessed against full entitlement hydrological scenarios which assume all entitlement
holders access their water in a given period. These conditions rarely occur.

Principle 7—Working effectively with local communities
Environmental watering should be undertaken having regard
to the views of:
(a) local communities, including bodies established by a Basin

Community consultation was undertaken in the WPN catchment area. Refer to section 6 of this
document for further information.
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State that express community views in relation to
environmental watering; and
(b) persons materially affected by the management of
environmental water.
Principle 8—Adaptive management
Adaptive management should be applied in the planning,
prioritisation and use of environmental water.

Adaptive management was applied in managing environmental water by:
 Setting clear objectives for managing planned environmental water enshrined in ecological
outcomes of the Queensland WRP.
 Linking knowledge (including local knowledge), management, evaluation and feedback on water
resource planning in the WPN catchment area over a period of the plan’s life.
 Identifying and testing uncertainties, for example, those that pertained to environmental
assessment reports and risk assessments.
 Using management as a tool to learn about managing environmental water by the Queensland
WRP and changing the ecological outcomes to better reflect the requirements of priority
ecological assets.
 Improving knowledge by instigating a series of environmental, socio-economic and hydrological
assessments for the WPN catchment area to manage water in a more effective manner.
 Having regard to the social, economic and technical aspects of management, as reflected in the
extensive array of environmental, socio-economic and hydrological assessments undertaken for
the WPN catchment area.
 Reviewing Queensland WRPs every five years to meet statutory requirements. The review
includes an assessment of the effectiveness of implementation of each plan in achieving its
outcomes.
 Using the Water Planning Science Plan – 2014-2019 to inform targeted monitoring and evaluation
process in Queensland WRP areas.

Principle 9—Relevant international agreements
Environmental watering should be undertaken in a way that is
not inconsistent with relevant international agreements.
Note: A purpose of the Basin Plan, including Chapter 8, is to
give effect to relevant international agreements (see
paragraph 20(a) and subsections 21(1), (2) and (3) of the Act).
This provision is a further check to ensure that this purpose is
achieved.

The planned environmental water in the WPN catchment area is protected consistently with relevant
international agreements. For example, the identified ecological assets contain species or their
habitats which are protected under international agreements. Examples of such ecological assets
are the Currawinya Lakes and Currawinya wetlands, Lake Numalla and Lake Wyara. Currawinya
Lakes is a Ramsar internationally important wetland and Lake Numalla and Lake Wyara provide
habitat to migratory birds which are protected under Japan Australia Migratory Bird Agreement
(JAMBA), China Australia Migratory Bird Agreement (CAMBA) and Republic of Korea Migratory Bird
Agreement (RoKAMBA).

Principle 10—Other management and operational practices
River management and operational practices should be
reviewed, and if necessary altered, to ensure that rivers can

The Queensland WRPs have a life span of 10 years and are reviewed every five years to meet
statutory requirements. The review includes an assessment of the effectiveness of implementation
of each plan in achieving its outcomes.
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be managed to achieve multiple objectives, including the
objectives in Part 2.
Principle 11—Management of water for consumptive use
Management of water for consumptive use should, where
possible, be undertaken in a way that is consistent with
achieving the objectives in Part 2.

The management of water for consumptive use is undertaken consistently with achieving the
objectives in Part 2 by managing water in compliance with outcomes to meet the requirements of
priority ecological assets.
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Appendix 5: Map of water resource development in the
Warrego catchment
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