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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 (LTWP) for each Commonwealth water resource plan area that includes
surface water. The LTWP 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 each Basin State will adapt the Basin Plan requirements
for a LTWP to the different methodologies and policy frameworks used in that Basin State, to ensure
that those requirements are applied in an efficient and fit-for-purpose way.
Accordingly, this LTWP, prepared for the Queensland Border Rivers and Moonie Commonwealth
water resource plan area, describes how existing Queensland legal instruments and supporting
documents provide for environmental watering for the plan area in line with Basin Plan requirements.
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2 Background
2.1 Queensland water planning framework
The Water Act 2000 (the Water Act) provides for the management and use of water resources across
Queensland by establishing a framework for the planning, allocation and use of water. The water
planning framework specifies arrangements to achieve the economic, social, cultural, 1 and
environmental outcomes for water set out in a water plan and established through consultative
processes for each water plan area. 2 These arrangements include rules and strategies for meeting
environmental outcomes.
The water planning framework, as it relates to environmental water, consists of:
•

the Water Act

•

water plans

•

associated implementation instruments including:
-

resource operations licences

-

distribution operations licences

-

water management protocols

-

operations manuals.

The Queensland water planning framework is supported by water monitoring activities including water
quality, stream flow and environmental monitoring programs such as the Environmental Flows
Assessment Program (EFAP). The EFAP provides scientific data to assess how well the water
planning framework provides for environmental outcomes to be achieved. The program’s research
and monitoring contributes to a growing knowledge base of best available science. Together with
stream flow monitoring, this information is a vital component of the water planning framework and is
used to continually improve water planning.

2.2 Queensland water plans
The Water Act provides the legislative framework for the development of water plans and associated
implementation instruments (water management protocols, resource operations licences, distribution
operations licences and operations manuals). Together, this framework provides for the sustainable
management of water resources. The Water Act requires decisions about water management and
allocation to be consistent with water plans and the associated implementation instruments.
Water in the Queensland parts of the Border Rivers and Moonie catchments prior to February 2019
was managed under the Queensland Water Plan (Border Rivers) 2003 and Queensland Water Plan
(Moonie) 2003 and associated implementation instruments. These plans were reviewed and replaced
by the Water Plan (Border Rivers and Moonie) 2019 herein referred to as the Water Plan.
A water plan is subordinate legislation to the Water Act that defines the overall, long-term availability
of water for different purposes including for both environmental and consumptive water use. It
establishes:

1

The Mineral, Water and Other Legislation Amendment Bill 2018 willamended the Water Act 2000, section
43(1)(b) to include cultural water plan outcomes.
2 Under the Water Act, an environmental outcome is defined to mean a consequence for an ecosystem in its
component parts specified for aquifers, drainage basins, catchments, sub-catchments and watercourses.
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•

outcomes—aspirational targets (that may specify trajectories over time) that represent what
government and the community want to achieve through the water plan

•

measures—measureable aspects or endpoints that contribute to achieving water plan
outcomes

•

strategies for environmental water management—based on knowledge of ecological
requirements, these are comprised of rules managing the allocation and granting of water
entitlements to consumptive use, environmental flow objectives (and performance indicators)
in the water plan, and high-level requirements for the contents of water management
protocols.

The specific environmental outcomes, measures, objectives and strategies in a water plan are
mechanisms for achieving the sustainable management of available water and addressing
environmental water in ways that align with the key Basin Plan requirements for a LTWP.

2.3 Queensland water management protocols and operations
manuals
A water management protocol is prepared under the Water Act and is used to implement a water
plan. 3 It is prepared by the chief executive for implementing the water plan and includes specific rules
and requirements that have been developed, based on robust science and in consultation with
stakeholders, to achieve the outcomes stated in the water plan.
Key matters addressed by a water management protocol include:
•

unallocated water (if provided for by the water plan)—the volumes of unallocated water
reserved for stated purposes

•

water sharing rules for unsupplemented water—designed to provide equitable sharing of
water between users

•

water dealing rules (water trading rules)—to encourage the efficient use of water and ensure
trading can occur without adversely affecting other water users and the environment—these
rules are developed taking into consideration the environmental flow objectives in the water
plan
seasonal (temporary) water assignment rules for unsupplemented water allocations. 4

•

An operations manual is prepared under the Water Act where it is required as a condition of a
resource operations licence or a distribution operations licence. 5 An operations manual may include
the day to day operation rules for supplemented water schemes and must be approved by the chief
executive. They typically include the following:
•

water releases from dams—ensuring that infrastructure is operated efficiently providing flows
for industry, agriculture, town water supply and for environmental and/or stock and domestic
purposes

3

Section 43(2) of the Water Act.
In Queensland, a water allocation is an authority to take water, and an entitlement to a share of the available
water resource in a catchment. It has a title separate from a land title and can be bought and sold independently
in a similar way to land. This enables water allocation holders to buy water to expand their operations or sell
water they don't need. Trading is voluntary and prices are set by the market. Anyone can buy a water allocation –
you do not need to be a landholder – however, movement of the water is restricted by trading rules specified in a
water management protocol or the Water Regulation 2016.
5 Section 197(1) of the Water Act.
4
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•
•

water sharing rules for supplemented water—to provide equitable water sharing between the
scheme’s water users
seasonal (temporary) water assignment rules for supplemented water allocations.

All elements of the Queensland water plan framework reflect an intent to cap the long-term annual
average take of water to reflect sustainable diversion limits to minimise impacts on high-value waterdependent ecosystems throughout each water plan area.
These initiatives are aligned with the intent of the Basin Plan with regard to the water plan area.

2.4 Border Rivers intergovernmental agreement
In the Border Rivers, the New South Wales – Queensland Border Rivers Intergovernmental
Agreement 2008 (the IGA) was developed jointly between the two states to manage water in this
shared catchment. All of Queensland’s water plans, protocols and operating procedures have been
developed to be consistent with the IGA.
The IGA contains key rules relating to environmental management in this catchment, including limits
on take, access and water sharing rules, and specific environmental rules as agreed between the
states. For example, the IGA sets aside 25 per cent of all unsupplemented access as an
environmental share to be protected from take.

2.5 Queensland’s rules-based approach to environmental water
Queensland’s water plans provide for the achievement of social, economic, cultural and
environmental outcomes by using water sharing rules, infrastructure operating rules and flow event
management rules. These rules, together with conditions on water entitlements, specify when water
can and can’t be accessed by all users, including water entitlements held for providing environmental
benefit (i.e. Commonwealth water entitlements). Such ‘access’ rules are included in the water plan
and the associated implementation instruments. The environmental outcomes encompass
environmental assets and ecosystem functions located within and downstream of the water plan area
(DNRM, 2017).
This rules-based approach is particularly suited to the Queensland Murray–Darling Basin which,
compared with the southern Basin, is characterised by highly ephemeral watercourses and wetlands
and a very limited capacity to regulate flow using in-stream storage infrastructure. There is limited
ability to provide flows for the environment or to water users on a needs basis.
Queensland’s water plans use an adaptive management framework which enables water plans to be
reviewed and amended to respond to new information and emerging issues. For example, the water
related impacts of climate change are assessed through hydrologic modelling, which is conducted
during the preparation of a new water plan, the review of an existing water plan or through an
amendment to a water plan. Water plans can also be adapted to cater for new economic
opportunities, sources of future demand, changing water use by entitlement holders, or new
ecological and cultural information.
Technical assessments and stakeholder consultation inform water plan development. During this
process, the environmental assets, ecosystem functions and environmental flow requirements are
identified.

The technical assessments which support the Water Plan review include:
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•
•
•
•
•
•
•
•
•

Review of Water Resource (Border Rivers) Plan 2003 — Ecological Risk Assessment Report
(DES, 2018a)
Review of Water Resource (Moonie) Plan 2003 — Ecological Risk Assessment Report (DES,
2018b)
Review of Water Resource (Border Rivers) Plan 2003 — Environmental Assessment Report
(DES, 2018c)
Review of Water Resource (Moonie) Plan 2003 — Environmental Assessment Report (DES,
2018d)
Review of Water Resource (Border Rivers) Plan 2003 — Summary of Monitoring Report
(DNRME, 2018a)
Review of Water Resource (Moonie) Plan 2003 — Summary of Monitoring Report (DNRME,
2018b)
Risk Assessment Report for the Border Rivers and Moonie (DNRME, 2019b);
Review of Water Resource (Border Rivers) Plan 2003 — Asset Selection Report (DNRME,
2017a)
Review of Water Resource (Moonie River) Plan 2003 — Asset Selection Report (DNRME,
2017b).

2.6 The Border Rivers and Moonie water plan area
The Moonie and Border Rivers catchments lie within the Murray–Darling Basin and, in Queensland,
cover around 41,000 square kilometres. Key towns in the Border Rivers and Moonie catchment
include Goondiwindi, Stanthorpe, Moonie and Thallon.
The Border Rivers and Moonie water plan area forms a boundary with New South Wales. The border
is formed by firstly the Dumaresq River then the Macintyre before flowing from the Border Rivers
catchment as the Barwon River and becoming the Darling River near Bourke. The location and
indicative extent of the water plan area is shown in Figure 1.
Like most of the Queensland Murray–Darling Basin, the Border Rivers and Moonie water plan area is
characterised by highly ephemeral watercourses and wetlands. The rivers and wetlands of the Border
Rivers system provide habitat for a variety of native fish species. The nationally significant Morella
Watercourse, Boobera Lagoon and Pungbougal Lagoon are located on the Macintyre River
floodplain, and are important places for Aboriginal peoples. The Moonie flows through the
endangered southern Brigalow belt, which contains remnants of Brigalow forests, poplar box, Wilga
and white cypress pine. Floodplain wetlands in the Moonie River system support bird breeding
events, high biodiversity and unique in-stream systems.

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources,
Mines and Energy. 2019
8

Figure 1. Map of the Border Rivers and Moonie water plan area

2.7 Water resource development in the water plan area
The Border Rivers catchment includes the highly productive Granite Belt region where high value
horticultural crops such as permanent plantings of grapes for wine, and seasonal fruit and vegetables
are grown. Numerous businesses are dependent on these horticultural industries for their livelihood.
This is particularly the case in the Stanthorpe area, which relies on water to support its high value
irrigation industry and tourism.
Queensland supports extensive water trading of water allocations within Queensland and also
interstate with New South Wales. The New South Wales-Queensland Border Rivers
Intergovernmental Agreement 2008 provides direction on groundwater and surface water sharing and
access, interstate trading, and managing the flows of shared streams as well as water for the Murray–
Darling Basin.
In the Border Rivers catchments, including in the areas of larger scale irrigation development from
Texas to Mungindi, most surface water entitlements are tradeable. In the Moonie, the majority of
water stored is harvested through capture of overland flows and diversion during episodic flow events.
Previous water plan amendments in late 2014 incorporated groundwater into the water planning
framework to begin alignment with the Basin Plan.
There are two regulated, or supplemented, water supply schemes in the Border Rivers catchment and
none in the Moonie catchment as shown in Table 1.
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Table 1. Water supply schemes in the Border Rivers and Moonie water plan area

Macintyre Brook Water Supply Scheme
Location: Macintyre Brook
Capacity: Coolmundra Dam – 69,000 ML
Description: The scheme supplies water to the community of Inglewood as well as local irrigators down to the
Dumaresq River. The total nominal volume of supplemented water allocations in the Macintyre Brook Water
Supply Scheme is 24,997ML.

Border Rivers Water Supply Scheme
Location: Pike Creek to Mungindi
Capacity: Glenlyon Dam – 254,000 ML, Boggabilla Weir – 5,850 ML
Description: The Border Rivers Water Supply Scheme includes Glenlyon Dam on Pike Creek west of
Stanthorpe, Boggabilla Weir on the Macintyre River near Goondiwindi plus a number of other minor works
including weirs and regulators. The total nominal volume of supplemented water allocations in the Border
Rivers Water Supply Scheme is 84,414ML.

Under the current water plan, the surface water resource development of the Border Rivers and
Moonie water plan area is 379 GL and 92 GL, 6 in the Queensland Border Rivers and Moonie SDL
reasource units respectively, made up of all forms of supplemented and unsupplemented take. As at
31 December 2018, water entitlements held by the Commonwealth Environmental Water Holder
totalled 13,335 ML in the Border Rivers catchment with an additional 2,523 ML held in the Moonie
catchment (CEWO, 2019). There is some level of underutilisation of water entitlements in general,
and entitlements held by the Commonwealth Environmental Water Office are typically left in stream,
so the modelled end-of-system-flow is conservative (i.e. actual end-of-system flow percentages are
likely to be higher than the modelled percentages).
See Figure 1 — Map of the Border Rivers and Moonie water plan area for additional information.

6

Based on the estimation of baseline diversion limit for the Border-Rivers Moonie SDL reasource units (DNRME
2019c).
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3 Queensland’s approach to the long-term watering plan
The long-term watering plan (LTWP) is contained in Table 4.
The following sections provide context of Queensland’s water planning process and a guide to
understanding the different components of the LTWP.
Queensland’s has a robust water planning framework to provide for the sustainable management and
allocation of its water resources. The water plan review is based on the following principles:
•

apply a fit for purpose response—recognising the risk profile of the water plan area (DNRME
2017c — Risk Assessment Report of the Border Rivers and Moonie water plan)

•

ensure no reduction to the availability of water for the environment

•

ensure no impact on reliability of water supply for existing entitlement holders

•

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.

The foundation of the LTWP for the Border Rivers and Moonie water plan area is the Queensland
statutory water plan and its supporting implementation instruments. This LTWP draws on technical
work that underpins the water planning process, including the environmental, social and cultural risk
assessments and stakeholder consultation. Figure 2 illustrates Queensland’s water planning
approach, which satisfies the LTWP requirements.
In addition to the LTWP (Table 4), Table 13 identifies additional actions and mechanisms that may
further support the long-term maintenance and where possible improvements to the ecological
outcomes/objectives identified in the Water Plan. Matters covered include threats to water plan
ecological outcomes/objectives that are outside of the control of the Water Plan as well as potential
strategies to mitigate them.
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Performance Monitoring
Environmental Flows Assessment Program:
- Ecological monitoring to assess ecological
performance
- Monitoring and research of flow requirements

Adaptive
management

Environmental Assessment
Environmental Assessment Report:
- Identify assets and risks to assets from water
delivery and management
- Risk mitigation strategies

State Planning
Water Plan
- Environmental outcomes and targets
- Environmental strategies, measures and
objectives
- Consultation

5 year statutory review
(Minister’s report)

Operational Rules
- Water management protocols
- Operations manuals
- Resource operations licences
- Distribution operations licences
- Monitoring for Planned Environmental Water &
Held Environmental Water

Consideration of Commonwealth
environmental water delivery
Consultation with Commonwealth
Environmental Water Office

Delivery of
Environmental water

Figure 2. Queensland’s approach to developing a long-term watering plan.

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources,
Mines and Energy. 2019
12

3.1 Aligning Basin Plan terminology to the Queensland water
planning framework
The Queensland water planning approach uses concepts consistent with the Basin Plan. Table 2
shows Queensland’s water planning framework terms and how they relate to the corresponding terms
in the Basin Plan.
Table 2 - Alignment of Basin Plan terminology with Queensland water planning framework

Queensland water planning
terminology
Ecological assets (components,
processes and services) which
represent Queensland water plan
environmental outcome

Equivalent Basin Plan term for longterminology watering plans
Priority environmental asset or
priority ecological function

Basin Plan section

Queensland water plan
environmental outcome

Ecological objective

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

Environmental flow objective and
performance indicator

Ecological target

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

Ecohydrologic rules and thresholds of
concern

Environmental watering requirement

8.19(1)(a)
8.19(2)(a)
8.49(1)&(2)
8.50(1)&(2)

8.19(1)(c)
8.19(2)(c)
8.51(1)&(2)

3.2 Selecting priority environmental assets and ecological functions
In the Queensland context, priority environmental assets and priority ecological functions as
defined in section 8.49(1) (b) of the Basin Plan, align with the ecological assets and functions from the
Ecological Risk Assessment Reports for the Border Rivers and Moonie (DES, 2018a and DES,
2018b).
Ecological assets may be a species, a group of species, an ecosystem function, an ecosystem, or a
place of natural value. They occur in the plan area, have an aspect(s) of life history or process
requirement critically linked to the flow regime, and are sensitive to the nature of flow regime
alteration relevant to the area of interest. As indicators, ecological assets are chosen to represent all
flow components relevant to water management. Consistent with Basin Plan Part 5, sections 8.49,
8.50, and 8.51, ecological assets used in Queensland’s environmental assessments are identified
based on the best available science, collectively have dependencies across all flow components, and
have environmental watering requirements which can be expressed in terms of the flow facets in
section Basin Plan 8.51 (b) (Figure 3).
Queensland’s priorities for environmental watering are embodied in the environmental outcomes
stated in the Water Plan. While the outcomes generally do not relate to 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.
The priority surface water environmental assets and ecological functions (as well as the surface water
flow regimes they represent) are shown in Table 3 (refer Table 1 of the Ecological Risk Assessment
Report for the Border Rivers and Moonie (DES, 20188a and DES, 20188b)).
For more information on this environmental assessment process, refer to the Ecological Risk
Assessment Reports for the Border Rivers and Moonie (DES, 2018a and DES, 2018b). For
information about how the environmental assets were selected, refer to the Asset Selection Report for
the Border Rivers and Moonie (DNRME, 2017a and DNRME, 2017b).
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Figure 3. Examples of ecological assets and their links to different facets of the flow regime

Table 3. Surface water environmental assets or ecological functions in the Border Rivers and Moonie water plan area

Surface water environmental asset
or
ecological function

Surface water flow regime

Catchment

Stable flow spawning fish

Low flows

Border Rivers and Moonie

Macintyre River Billabongs

Medium flows and high flows

Border Rivers

Fluvial geomorphology and river
forming processes

High flows

Border Rivers and Moonie

Floodplain wetlands

High flows and overbank flows

Border Rivers and Moonie

Eastern snake-necked turtle (Chelodina No flow and overbank flows
longicollis)

Border Rivers and Moonie

Refuge waterholes

No flow and low flows

Moonie

Flow dependent ecosystems

Mean annual flow

Border Rivers and Moonie

Section 10 of this document demonstrates how the identification of assets and functions for the
Border Rivers and Moonie water plan area is consistent with the Basin Plan criteria and Basin-wide
environmental watering strategy.
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3.3 Identifying environmental watering requirements, and developing
ecological targets
In Queensland’s Murray–Darling Basin catchments, environmental watering requirements are based
on protecting components of the flow regime, or flow facets, that support the priority ecological assets
and functions. These flow facets (e.g. magnitude, duration, timing, frequency, rate of change) are
developed for each ecological asset from the best available science, and expressed as ecohydrologic
rules. These ecohydrologic rules are used in a modelling framework and applied to a daily flow time
series representing a water resource development scenario to generate a time series of opportunities
for an ecological response. This likelihood data represents the probability of an ecological
asset/indicator experiencing the critical flow conditions, when and where they are needed over the
assessment period. Thresholds of concern (ToC) are defined to represent the frequency of these
flow-opportunities required to protect asset long-term viability. ToCs represent failure points for the
ecological asset and as such can be considered minimum environmental water requirements. The
probability of achieving a desired ecological outcome is directly related to meeting a ToC over time.
Together, ecohydrologic rules and ToCs are an expression of the environmental watering
requirements of ecological assets (Table 4).
Assessment of ecological risk using the ecohydrologic rules and ToCs/environmental watering
requirements considers a range of metrics around the frequency, temporal sequence and spatial
patterns of ecological opportunities, requiring detailed ecological modelling. Performance indicators
and ecological flow objectives, which correspond to ecological targets required under the Basin Plan,
simplify the ecological requirements into single, node-specific metrics representing no increase in
risky periods for each asset (e.g. days between floodplain inundation events at a frequency required
by turtles). They are:
•

Performance indicators—statistical measures calculated using a hydrologic model that
establishes a baseline level for a particular component of the flow regime important to an
ecological asset.

•

Environmental flow objectives—the allowable limit for the performance indicator that
establishes the extent of change acceptable in that flow component. In other words, the level
of divergence from the natural conditions which will be allowed to occur under the water plan.

Together the performance indicator and environmental flow objective work to protect the
environment’s share of water by assessing the impacts of a change on ecosystems from water
management decisions. When a decision is proposed, the impact on the performance indicators is
calculated to assess the impact of the management decision on the environmental flow objectives.
Potential plan decisions are tested over the long-term using a specific hydrologic computer simulation
period (124 years in the Border Rivers and Moonie catchment). Decisions may include whether to
approve a trade or a change to a water management protocol or operations manual. If a proposed
decision fails to meet the environmental flow objectives specified in the plan, it cannot proceed.
For the purposes of the LTWP, the environmental watering requirements are translated into ecological
targets comprised of the performance indicator and environmental flow objective. Meeting the flow
objectives will ensure that future decisions made under the water plan will protect flow regimes that
contribute to the health of natural ecosystems, and will ensure that the ecological outcomes will be
achieved.
A full list of performance indicators and rationale for the Water Plan are listed in Appendix 4.
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Waterbirds environmental watering needs
Under the Queensland water planning framework,
the environmental watering needs of waterbirds
are addressed by providing for the watering needs
of important bird breeding habitat. This is
represented by the asset floodplain vegetation
and wetland systems. Further explanation can be
found in Section 4 in the Asset Selection Reports
for the Border Rivers and Moonie (DNRME,
2017e and DNRME 2017f).
Royal spoonbills

Additional water plan measures and rules to achieve environmental
outcomes/ecological objectives
Queensland water plans and other instruments specify rules and strategies to support the delivery of
environmental outcomes/objectives.
Rules for environmental water management are based on knowledge of ecological requirements,
comprised of specific flow management rules in the operations manuals that are designed to achieve
the water plan measures and the intent of the water plan outcomes.
Rules and strategies along with monitoring and reporting requirements are specified in the following:
1. provisions in the water plan
2. measures in the water plan
3. resource operations licences
4. distribution operations licences
5. water management protocols
6. operations manuals.
These include the monitoring of water quality and the impact of storage operations on aquatic
ecosystems and reporting requirements (e.g., annual report, operational report and emergency
report).

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources,
Mines and Energy. 2019
16

4

Long-term watering plan for the Border Rivers and Moonie water plan area

Table 4. Long-term watering plan for the Border Rivers and Moonie water plan area

Priority environmental asset
ecological functions

Golden Perch 8

Environmental
outcomes/ecological objective
Minimise changes to flows of
water in the plan area
that support fish movement and
fish recruitment

Performance indicator &
environmental flow objective/
Ecological target
There should be no further
increase in the number of days
between fish movement and
dispersal flow events
Medium flows
Performance indicator:
Total number of days in spells of
more than 4 years between fish
movement events, expressed as
a percentage of the simulation
period. A fish movement event is
when a flow exceeds the
estimated mid channel flow
between September and May.
Environmental flow objective:
The performance indicator does
not exceed what it was prior to
commencement of the plan (i.e.
number of days is no greater
than 100% of the total number of
days in the simulation period).

Environmental watering requirement

Flow thresholds
Site-specific mid-channel flow threshold, to
create connectivity between habitat patches
Required durations
Any
Required timings
September to May to correspond with warm
water temperatures
Required frequencies
Every 4 years to give most individuals an
opportunity for migration and potential
spawning within their lifetime
Maximum period between flow events
10 years – representing the lifespan of golden
perch in the region

Measures and rules to achieve ecological objectives 7

IGA provisions:
• No increase in take above September 2000 level of development
• Access and sharing arrangements for unregulated flows, including commence
and cease to pump thresholds
• 25% of unregulated flow left instream as environmental share
• Operation of the Newinga Regulator and Boomi diversion
Overarching water plan strategies and rules:
• Decisions must not increase water take
• Decisions must be consistent with the environmental flow objectives which
cover a range of flow components from no flow to floodplain inundation.
• Monitoring and reporting requirements
Water Plan measures:
• To require the measurement of take by surface water allocations, as well as
relevant overland flow water to a standard set by the chief executive by 31
December 2022.
• To require the development of a detailed monitoring, evaluation and reporting
strategy by 1 July 2020 to inform assessment of the water plan’s performance
against stated outcomes over time.
• To require the annual publication of determinations of the environmental share
of waterharvesting announcements.
Additional rules and strategies:
• Releases to provide for environmental flows – Macintyre Brook Water Supply
Scheme (refer to table 8, section 4.1)
• Monitoring and reporting rule – Monitoring the impact of storages on aquatic
ecosystems (Callandoon Water Supply Board and Yambocully Water Board)
(refer to table 10, section 4.1)

Explanatory note for how ecological objectives are met
Fish undertake movement throughout the system for a variety of reasons including finding optimal habitat and breeding. Large-scale movement is often inhibited by
instream barriers which only drown out at bank full flows. It is important, however, to provide movement opportunities within these constrained river reaches at
timescales relevant to the survival and reproduction of these fish. In the Border Rivers and Moonie catchments, the relevant timescale is 4 years between fish
movement events that will result in connectivity between reaches. Return frequencies are based on a large fish age database for the Queensland Murray-Darling
catchments.
The environmental flow objective and performance indicator work together to ensure that water management decisions do not lead to a further increase in the number
of days between fish movement and dispersal events. This ensures that decisions do not impact on medium flows that are required to maintain fish movement and
support resilient populations.
Additional rules and measures also work to support fish movement and achieve the ecological objective, including by providing for releases from Macintyre Brook
Water Supply Scheme to support fish movement.

7

Proposed measure and rules to support the water plan which are subject to change upon finalisation of the water plan and supporting documents
Through the environmental risk assessment process migratory fish were identified as an environmental asset however there was insufficient knowledge to model golden perch as an indicator in the Border Rivers and Moonie catchments.
This asset will be prioritised for further research in this catchment however in the interim environmental watering consistent with that provided for the asset in the Condamine Balonne water plan area has been included in the plan. Golden
perch have also been included in this LTWP for consistency with other Queensland MDB catchments.
8
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Priority environmental asset
ecological functions

Fluvial
geomorphology and
river forming
processes (Border
Rivers and Moonie)

Environmental
outcomes/ecological objective
Maintain and, if possible,
improve flows of water to
which this plan applies that
support river channels; and
river-forming processes

Performance indicator &
environmental flow objective/
Ecological target
There should be no further
decrease in the frequency or
duration of bank full flow events
High flows
Performance indicator:
The total number of days flow is
greater than the bank full
discharge expressed as a
percentage of the total number
of days in the simulation period.
Environmental flow objective:
The performance indicator does
not exceed what it was prior to
commencement of the plan (i.e.
number of days is no greater
than 100% of the total number of
days in the simulation period)

Environmental watering requirement

Flow threshold
Site specific bankfull flow threshold
Required duration
Duration of bankfull flow events under predevelopment

Measures and rules to achieve ecological objectives 7

IGA provisions:
• No increase in take above September 2000 level of development
• Access and sharing arrangements for unregulated flows, including commence
and cease to pump thresholds
• 25% of unregulated flow left instream as environmental share
• Operation of the Newinga Regulator and Boomi diversion
Overarching water plan strategies and rules:
• Decisions must not increase water take
• Decisions must be consistent with the environmental flow objectives which
cover a range of flow components from no flow to floodplain inundation.
• Monitoring and reporting requirements

Required timing
Any
Required frequency
Frequency of bankfull flow events under predevelopment
Maximum period between flow events
Not specified

Water Plan measures:
• To require the measurement of take by surface water allocations, as well as
relevant overland flow water to a standard set by the chief executive by 31
December 2022.
•
To require the development of a detailed monitoring, evaluation and reporting
strategy by 1 July 2020 to inform assessment of the water plan’s performance
against stated outcomes over time.
• To require the annual publication of determinations of the environmental share
of waterharvesting announcements.
Additional rules and strategies
• Change in rate of release – Macintyre Brook Water Supply Scheme (refer to
table 7, section 4.1)
• Releases to provide for environmental flows – Macintyre Brook Water Supply
Scheme (refer to table 8, section 4.1)
• Monitoring and reporting rule – Monitoring the impact of storages on aquatic
ecosystems (Callandoon Water Supply Board and Yambocully Water Board
(refer to table 10, section 4.1)

Explanatory note for how ecological objectives are met
Flows with sufficient shear are required to maintain pools, riffles, waterhole depth and waterhole persistence by scouring out bed material. These flows also support
ecosystem health by transporting nutrients and sediments to downstream reaches. The minimum velocity to initiate transportation of bed material occurs at
approximately bank full discharge. 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 high flow (bankfull discharge volume) events.
The environmental flow objective and performance indicator work together to ensure that water management decisions do not lead to a further reduction in the number
of days of bankfull flow events. This ensures that decisions do not impact on high flows that are required to support river channels and river forming processes.
Additional rules and measures also work to support river channel maintenance and scouring of waterholes. For example, the change in rate of release rule requires that
Macintyre Brook Water Supply Scheme operators minimise changes to the rate of release from storages, to avoid extreme water level fluctuations.
Floodplain
wetlands

Eastern snakenecked turtle
(Chelodina
longicollis)

Maintain and, if possible,
improve flows of water to
which this plan applies that
support floodplain
ecosystems within and
downstream of the plan area,
including— the Macintyre River
floodplain downstream of
Goondiwindi; and channelconnected wetlands associated
with that

There should be no further
increase in the duration of
extended periods between the
high flow events.
High flows and overbank
flows
Performance indicator:

Floodplain Wetland
Flow threshold
Site specific wetland inundation flow
thresholds.
Required duration
Site specific duration of wetland inundation
events under pre-development.
Required timing
Any

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources, Mines and Energy. 2019
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IGA provisions:
• No increase in take above September 2000 level of development
• Access and sharing arrangements for unregulated flows, including commence
and cease to pump thresholds
• 25% of unregulated flow left instream as environmental share
• Operation of the Newinga Regulator and Boomi diversion
Overarching water plan strategies and rules:
• Decisions must not increase water take

Priority environmental asset
ecological functions

Macintyre River
Billabongs
(Border Rivers)

Environmental
outcomes/ecological objective
floodplain

Performance indicator &
environmental flow objective/
Ecological target
Total number of days flow is less
than ‘floodplain reach
commence to fill discharge' for
spells greater than 4 years and
7 months expressed as a
percentage of the total number
of days in the simulation period.
Environmental flow objective:
The performance indicator at
each node does not exceed
what it was prior to
commencement of the plan (i.e.
number of days is no greater
than 100% of the total number of
days in the simulation period)

Measures and rules to achieve ecological objectives 7

Environmental watering requirement
•
Required frequency
Site specific frequency of wetland inundation
events under pre-development.
Maximum period between flow events
Site specific maximum periods between
wetland inundation events under predevelopment.
Eastern Snake-necked turtle
Flow threshold
Site specific wetland inundation flow threshold.

•

Decisions must be consistent with the environmental flow objectives which
cover a range of flow components from no flow to floodplain inundation.
Monitoring and reporting requirements

Water Plan measures:
• To require the measurement of take by surface water allocations, as well as
relevant overland flow water to a standard set by the chief executive by 31
December 2022.
• To require the development of a detailed monitoring, evaluation and reporting
strategy by 1 July 2020 to inform assessment of the water plan’s performance
against stated outcomes over time.
• To require the annual publication of determinations of the environmental share
of waterharvesting announcements.

Required duration
Any. Wetland filing is assumed to be achieved
once wetland inundation threshold is reached.
Required timing
Any
Required frequency
Site specific. Return frequency to prevent
wetlands being dry for > 7 months.
Maximum period between flow events
4 years
Macintyre Billabongs
Flow threshold
65 CTF thresholds applied to simulated flows
at Macintyre River at Goondiwindi (416201A)
Required duration
Any
Required timing
Any
Required frequency
Site specific frequency of billabong inundation
events under pre-development
Maximum period between flow events
Not specified

Explanatory note for how ecological objectives are met
Floodplain wetlands support several ecological and hydrological functions including nursery habitat for birds, fish and turtles, flood mitigation, erosion control and
sediment trapping. 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.
The environmental flow objective and performance indicator work together to ensure that water management decisions do not lead to a further reduction in the
frequency of high flows and no further increase in the duration of periods between high flows. This requirement is achieved by ensuring the number of days in spells of
greater than 4 years and 7 months where flows are below a flow threshold that would inundatefloodplain wetlands does not exceed a specified limit.

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources, Mines and Energy. 2019
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Priority environmental asset
ecological functions

Refuge
waterholes
(Moonie)

Environmental
outcomes/ecological objective

Performance indicator &
Environmental watering requirement
Measures and rules to achieve ecological objectives 7
environmental flow objective/
Ecological target
These critical thresholds also satisfy the hydraulic requirements of the eastern snake necked turtle. The turtle needs wetland inundation flows to get out on the
floodplains to feed, breed and aestivate. The turtles can aestivate for up to 7 months, then they return to waterholes when the floodplains dry. Body condition and
breeding success declines during aestivation and residence in waterholes and research has shown that significant impacts occurif they have to inhabit waterholes for
periods greater than four years. Therefore, 7 months + 4 years results has been used as the recurrence requirement for both floodplain wetlands and turtles.

Maintain and, if possible,
improve flows of water to
which this plan applies that
support—
waterholes as refugia

There should be no further
increase in the length of
extended dry periods between
flow events that fill waterholes
No flows and low flows
Performance indicator:
The total number of days when
flow is below the no-flow
threshold (5ML/day) for spells
greater than the waterhole
persistence time at the node
(e.g. 0.9-1.5 years), expressed
as a percentage of the total
number of days in the simulation
period.

Flow threshold
> 1 ML/day

IGA provisions:
• No increase in take above September 2000 level of development
• Access and sharing arrangements for unregulated flows, including commence
and cease to pump thresholds
• 25% of unregulated flow left instream as environmental share
• Operation of the Newinga Regulator and Boomi diversion

Required duration
Any
Required timing
Any
Required frequency
Waterhole dependent. Return frequency to
prevent waterhole reaching a depth of < 0.5
metres.
Maximum period between flow events
Waterhole dependent. Should not exceed the
persistence time of the waterhole to a depth of
0.5 metres.

Environmental flow objective:
The performance indicator does
not exceed what it was prior to
commencement of the plan (i.e.
number of days is no greater
than 100% of the total number of
days in the simulation period)

Overarching water plan strategies and rules:
• Decisions must not increase water take
• Decisions must be consistent with the environmental flow objectives which
cover a range of flow components from no flow to floodplain inundation.
• Monitoring and reporting requirements
Water Plan measures:
• To require the measurement of take by surface water allocations, as well as
relevant overland flow water to a standard set by the chief executive by 31
December 2022.
•
To require the development of a detailed monitoring, evaluation and reporting
strategy by 1 July 2020 to inform assessment of the water plan’s performance
against stated outcomes over time.
• To require the annual publication of determinations of the environmental share
of waterharvesting announcements.
Additional rules and strategies:
• Releases to provide for environmental flows – Macintyre Brook Water Supply
Scheme (refer to table 8, section 4.1)
• Waterhole management – Macintyre Brook Water Supply Scheme (refer to
table 9, section 4.1)
• Monitoring and reporting rule – Monitoring the impact of storages on aquatic
ecosystems (Callandoon Water Supply Board and Yambocully Water Board
(refer to table 10, section 4.1)
• Change of location for allocations with nil passing flow condition (refer to table
11, section 4.1)

Explanatory note for how ecological objectives are met
Waterholes play a vital role in many ephemeral river systems, acting as drought refuges that allow aquatic organisms (such as eastern snake-necked turtles) to survive
no-flow periods and limited surface water availability. The persistence of high-quality waterhole habitats for the duration of no-flow spells and reconnection to other
waterholes during subsequent flows are essential in maintaining viable aquatic populations.
The environmental flow objective and performance indicator work together to ensure that water management decisions do not lead to a further increase in the total
length of extended dry periods between flow events that fill waterholes. This ensures that decisions do not impact on flows required to maintain waterholes.
Additional rules and measures also work to support waterholes and achieve the ecological objective. For example, the change of location rule for water allocations
prevents water allocations with a nil flow condition from being able to relocate onto a waterhole and draw it down.
Flow
dependant
ecosystems

Relates to all environmental
outcomes

There should be further
reduction in the mean annual
flow

IGA provisions:
• No increase in take above September 2000 level of development
• Access and sharing arrangements for unregulated flows, including commence
and cease to pump thresholds
• 25% of unregulated flow left instream as environmental share
• Operation of the Newinga Regulator and Boomi diversion

Performance indicator:

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources, Mines and Energy. 2019
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Priority environmental asset
ecological functions

Environmental
outcomes/ecological objective

Performance indicator &
environmental flow objective/
Ecological target
The mean annual flow
expressed as a percentage of
the pre-development mean
annual flow.

Environmental watering requirement

Measures and rules to achieve ecological objectives 7

Overarching water plan strategies and rules:
• Decisions must not increase water take
• Decisions must be consistent with the environmental flow objectives which
cover a range of flow components from no flow to floodplain inundation.
• Monitoring and reporting requirements

Environmental flow objective:
The performance indicator at the
specified nodes must be at least
100% of what it was immediately
prior to commencement of plan.

Water Plan measures:
• To require the measurement of take by surface water allocations, as well as
relevant overland flow water to a standard set by the chief executive by 31
December 2022.
•
To require the development of a detailed monitoring, evaluation and reporting
strategy by 1July 2020 to inform assessment of the water plan’s performance
against stated outcomes over time.
• To require the annual publication of determinations of the environmental share
of waterharvesting announcements.
Additional rules and strategies:
• Unsupplemented flow event management for Border Rivers water
management area (refer to table 5, section 4.1)
• Preservation of tributary inflow for Border Rivers (refer to table 6, section 4.1)
• Change in rate of release – Macintyre Brook Water Supply Scheme (refer to
table 7, section 4.1)
• Releases to provide for environmental flows – Macintyre Brook Water Supply
Scheme (refer to table 8, section 4.1)
• Waterhole management – Macintyre Brook Water Supply Scheme (refer to
table 9, section 4.1)
• Monitoring and reporting rule – Monitoring the impact of storages on aquatic
ecosystems (Callandoon Water Supply Board and Yambocully Water Board
(refer to table 10, section 4.1)
• Change of location for allocations with nil passing flow condition (refer to table
11, section 4.1)

Explanatory note for how ecological objectives are met
Mean annual flow provides control of the total level of development permitted within particular areas of the catchment. This performance indicator is limited to end of
system nodes and nodes where there is a high level of resource development. This will ensure that trading can occur elsewhere in the catchment whilst preventing
environmental harm in highly-developed areas.
The environmental flow objective and performance indicator work together to ensure that water management decisions do not lead to a further reduction in the mean
annual flow. The environmental flow objective is a test to assess any proposed changes to access conditions for water allocations and to proposed location changes for
water allocations. This test together with requirements for better measurement and metering will ensure preservation of mean annual flows. This provides a broad level
of protection for all environmental outcomes.
Stable flow
spawning
fish

Minimise adverse environmental
impacts, relating to water to
which this plan applies, caused
by the operation of infrastructure
in the plan area

Additional rules and
strategies
• Change in rate of release –
Macintyre Brook Water
Supply Scheme (refer to
table 7, section 4.1)
• Releases to provide for
environmental flows –
Macintyre Brook Water
Supply Scheme (refer to
table 8, section 4.1)
•
Monitoring and reporting
rule – Monitoring the impact

Flow threshold
≤ median daily flow with water levels remaining
stable for the duration of egg and larval
development.
Required duration
Species specific, duration of egg and larval
development.
Required timing
Within species-specific spawning temperature
range, and spawning season .

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources, Mines and Energy. 2019
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IGA provisions:
• No increase in take above September 2000 level of development
• Access and sharing arrangements for unregulated flows, including commence
and cease to pump thresholds
• 25% of unregulated flow left instream as environmental share
• Operation of the Newinga Regulator and Boomi diversion
Overarching water plan strategies and rules:
• Decisions must not increase water take
• Decisions must be consistent with the environmental flow objectives which
cover a range of flow components from no flow to floodplain inundation.
• Monitoring and reporting requirements

Priority environmental asset
ecological functions

Environmental
outcomes/ecological objective

Performance indicator &
environmental flow objective/
Ecological target
of storages on aquatic
ecosystems (Callandoon
Water Supply Board and
Yambocully Water Board
(refer to table 10, section
4.1)

Environmental watering requirement

Measures and rules to achieve ecological objectives 7

Required frequency
Ambassis agassizii: 1 spawning within 3 years
Melanoteania fluviatilis: 2 spawning within 2
years
Mogurnda adspersa: 1 spawning within 3
years
Hypseleotris spp.: 1 spawning within 3 years

Water Plan measures:
• To require the measurement of take by surface water allocations, as well as
relevant overland flow water to a standard set by the chief executive by 31
December 2022.
•
To require the development of a detailed monitoring, evaluation and reporting
strategy by 1 July 2020 to inform assessment of the water plan’s performance
against stated outcomes over time.
• To require the annual publication of determinations of the environmental share
of waterharvesting announcements.

Maximum period between flow events
Within the reproductive longevity of the
species.

Explanatory note for how ecological objectives are met
Flow conditions for providing hydraulic habitat and successful recruitment events of stable low flow spawning fish are maintained to support ongoing population viability.
Population viability relates to the reproduction, migration, spawning and recruitment of the following fish species: Agassiz’s glassfish, purple-spotted gudgeon, Murray
river rainbowfish and carp gudgeons.
The objective is to minimise the changes to the flow conditions that are necessary for the persistence of flow spawning fish. These fish require stable flows in order to
spawn and recruit.
The environmental flow objectives for low flows are relevant to supporting the conditions for stable low flow spawning fish and additional rules and measures work to
minimise the changes to the flow conditions and water levels that are necessary.
Additional rules and measures also work to support stable low flow spawning fish and achieve the ecological objective. Examples of rules that seek to minimise flow
conditions are rules requiring that Macintyre Brook Water Supply Scheme operators minimise changes to the rate of release from storages, to avoid extreme water
level fluctuations.

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources, Mines and Energy. 2019
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4.1 Operational rules to protect environmental flows
The tables below detail the operational rules aimed at protecting environmental flows in the Border
Rivers and Moonie water plan area.
Table 5. Operational rule — Environmental share for the Border Rivers water management area

Environmental share for Border Rivers water management area
To provide for an environmental share of a minimum of 25% of the available volume during
Purpose:
announced periods of access to unsupplemented flow in the Macintyre River between
Goondiwindi and Mungindi.
NSW-Qld Border Rivers Agreement 2008
Instrument:

Trigger:

Action:

The unsupplemented flow event management rule is triggered as follows
(a) an announced period may start when a flow volume of a minimum of 10,000 megalitres
passes the Goondiwindi Gauging Station over a two day period
(b) an announced period must cease when a flow volume of a minimum of 3,650 megalitres
passes the Goondiwindi Gauging Station over a two day period.
The above management rule is subject to the Dumaresq–Barwon Border Rivers Commission
having declared access to unsupplemented flows in the Border Rivers.
The requirement to provide an environmental share of a minimum of 25% of the available
volume must be applied on each occasion an announced period is made to access a declared
unsupplemented flow.

Table 6. Operational rule — Preservation of tributary inflow for Border Rivers

Preservation of tributary inflow for Border Rivers
To provide for maintenance of low flow due to tributary inflow to the Border Rivers by not making
Purpose:
it available for access by supplemented water allocations.
NSW-Qld Border Rivers Agreement 2008
Instrument:

Trigger:
Action:

The low flow management rule is triggered as follows
(a) applies during the period from 1 September each year to 31 March of each following year.
Supplemented water may not be supplied from that portion of natural inflows to the Border
Rivers that, after taking into account losses and when combined with any other natural inflows
flowing simultaneously in the Border Rivers, would result in a flow over Mungindi Weir of up to
100 megalitres per day.

Table 7. Operational rule — Change in rate of release (Macintyre Brook Water Supply Scheme)

Change in rate of release (Macintyre Brook Water Supply Scheme)
To ensure release rates from infrastructure associated with water supply schemes do not
Purpose:
adversely impact downstream aquatic ecosystems.
9
Macintyre Brook Water Supply Scheme Operations Manual
Instrument:

Trigger:

A change in the rate of release rule is triggered where supplemented water is released from
infrastructure associated with the water supply scheme.

Action:

The rules that apply to a change in rate of release are that the resource operations licence
holder must minimise the occurrence of adverse environmental impacts by ensuring that any
reduction or increase in the rate of release of water occurs incrementally.

9

Proposed instruments supporting the water plan which is subject to change upon finalisation of the
water plan.

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources,
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Table 8. Operational rule — Releases to provide for environmental flows (Macintyre Brook Water Supply
Scheme)

Releases to provide for environmental flows (Macintyre Brook Water Supply Scheme)
To support natural ecosystem processes and the maintenance of the natural variability of the
Purpose:
flow regime downstream of Coolmunda Dam.
Macintyre Brook Water Supply Scheme Operations Manual
Instrument:

Trigger:
Action:

Releases to provide for environmental flows rule is triggered by inflow into Coolmunda Dam.
The rules that apply to releases to provide for environmental flows are as follows:
where first 100 megalitres per day of inflow into Coolmunda Dam must be released
through the outlet works where the water level in Coolmunda Dam is—
(a) less than full supply level; and
(b) greater than 311.05 m AHD
(c) where the capacity of the outlet works of Coolmunda Dam is insufficient to release
both the volume required for water orders and the volume required under the environmental flow
rule the amount to be released may be reduced to the balance of the capacity of the outlet works
after allowing for releases for water orders. The balance of the volume required to be released
must be released as soon as practicable. The total volume of releases made under subsection
(1) for a water year must not exceed 6000 megalitres.

Table 9. Operational rule — Waterhole management (Macintyre Brook Water Supply Scheme)

Waterhole management (Macintyre Brook Water Supply Scheme)
To provide protection to waterholes within the water supply scheme by only allowing pumping to
Purpose:
occur to 0.5 metres below the cease-to-flow level.
Macintyre Brook Water Supply Scheme Operations Manual
Instrument:

Trigger:
Action:

Waterhole management rules are triggered when supplemented water allocation holders pump
from waterholes.
The water level in any waterhole may be drawn down to 0.5 metres below the natural cease to
flow level to allow water to be taken under a water allocation.

Table 10. Monitoring and reporting rule — Monitoring the impact of storages on aquatic ecosystems
(Callandoon Water Supply Board and Yambocully Water Board)

Monitoring the impact of storages on aquatic ecosystems (Callandoon Water Supply Board and
Yambocully Water Board)
To identify, monitor and report any adverse environmental impacts downstream of storage
Purpose:
infrastructure.
Distribution Operations Licence
Instrument:

Trigger:

The rules for monitoring the impact of storages on aquatic ecosystems are triggered by
rapid water level changes or large flows through the works, or other occasions when collapse or
erosion of banks may be likely.

Action:

1. The distribution operations licence holder must inspect banks for evidence of collapse and/or
erosion downstream of identified diversion works following instances of rapid water level
changes or large flows through the works, or other occasions when collapse or erosion of banks
may be likely.
2. Any instances of bank slumping or erosion observed must be investigated to determine if the
instability was associated with the nature or operation of the infrastructure.

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources,
Mines and Energy. 2019
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Table 11. Operational rule — Change of location for allocations with nil passing flow condition

Change of location for allocations with nil passing flow condition
To provide some protection to waterholes by allowing pumping to occur only when there is a
Purpose:
visible pass flow
Border Rivers & Moonie Water Management Protocol
Instrument:

Trigger:

This rule is triggered by an application to change the location on a water allocation, where that
water allocation does not state a flow condition (i.e. a flow condition of ‘nil’), and is located within
the Moonie, Upper Weir, Lower Weir, Northern Weir and Callandoon Creek water management
areas

Action:

A change to the location on the allocation is permitted provided –
a. there is no change to the zone from which water may be taken;
b. the allocation then states a condition requiring that water can only be taken from a
waterhole when there is a visible flow passing downstream of the waterhole or weir control.

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources,
Mines and Energy. 2019
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5 Held environmental water
5.1 Strategies for environmental watering
The Commonwealth Government is conducting a water recovery program across the Queensland
Murray–Darling Basin. Water recovery is intended to bridge the gap between current water use and
sustainable diversion limits which provide additional water for in-catchment and downstream assets.
The stated aim of Commonwealth environmental watering programs across the unregulated northern
rivers is to enhance flow variability and the eco-hydrological outcomes of naturally occurring
unregulated flow events. Given the volumes available, the greatest impacts are likely to occur in the
low to moderate flow bands. Commonwealth environmental water will increase the duration and
magnitude of flow pulses within the channel network, and increase the duration and possibly extent of
wetland inundation under moderate flows in some catchments. The Commonwealth Environmental
Water Office has also flagged that they will pursue opportunities to actively enhance significant
natural flow events, such as dry spell breaking low flows or to meet hydrological targets critical for
recovery after generally dry conditions (e.g. over the previous 18 months) (CEWO, 2014, p. 19).
The extent to which specific environmental outcomes can be addressed by the Commonwealth
Environmental Water Office environmental watering actions will vary depending on such factors as:
•

antecedent conditions (lake water levels, condition of breeding and feeding habitat areas, period
since last fill/colonial bird breeding event, climatic cues and frequency in recent years)

•

the availability of suitable water entitlements to purchase

•

the existence of a number of other effective enabling policies (e.g. water shepherding rules
and/or store and release guidelines).

The Commonwealth Environmental Water Office has a number of options for using its environmental
water. However, the Basin Plan requires the Commonwealth Environmental Water Office to consider
the LTWP.
Generally, depending on antecedent conditions, water from the Commonwealth’s unregulated water
entitlement holdings may be left in-stream to supplement natural flow (baseflows, freshes, bankfull
and overbank) and thereby contribute to a more naturally variable flow regime and the achievement of
the Basin Plan’s ecological objectives. Alternatively, the Commonwealth’s held environmental water
may be stored off-stream for strategic release or sold through the trading framework. The
Commonwealth Environmental Water Office may also purchase additional entitlements on a
temporary basis through the trading framework.

5.2 Store and release guidelines
Most Commonwealth unregulated entitlements are left in-stream to provide environmental benefits by
restoring flows that were formerly extracted. A code of practice has been developed to address the
occasions when the Commonwealth Environmental Water Holder may wish to store water in a
privately owned farm storage and later release it into receiving waters in the Queensland Murray–
Darling Basin when required for an environmental watering event. This water may be released to
support or prolong a flow event (refer to DES, 2016a and DES, 2016b).
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6 Long-term risks to environmental assets and ecological
functions
6.1 Identification of risks
The long-term risks to providing the environmental watering requirements of priority environmental
assets and priority ecological functions have been identified through:
•

an environmental risk assessment for selected ecological assets, undertaken for the Border
Rivers and Moonie water plan area (DES, 2018a and DES, 2018b)

•

a risk assessment of available water for the environment within the Border Rivers and Moonie
water plan area, undertaken to meet the requirements of Chapter 4 of the Basin Plan (DNRME,
2017c).

Ecological modelling was used to identify potential long-term risks to ecological assets from water
resource development. The modelling analysed the relevant aspects of assets’ environmental
watering requirements and the flow components which are critical to support their long-term viability.
The following hydrological scenarios were considered:
•

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 under rules of the water plan and the associated implementation instruments (water
management protocols, resource operations licences, distribution operations and operations
manuals).

A precautionary approach to estimating risk was taken by considering the impact of all existing
allocations and licences (as represented by the full entitlement scenario). In practice it is unlikely that
all water users would take as much water as they are allowed in a given period of time. In addition,
the assessment assumed the water held by the Commonwealth Environmental Water Office was
extracted even though the current practice has, to date, been to leave the water in-stream. As a result
modelled end-of-system-flow is conservative (i.e. actual end-of-system flow percentages are likely to
be higher than the modelled percentages).This is discussed further in Section 5.
The risk assessment was undertaken in line with Chapter 4 of the Basin Plan and followed the
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 area’s water
resources. The appendices to the environmental risk assessment report for the Border Rivers and
Moonie water plan areas provide registers of the risks to assets or functions as a result of alterations
to the flow regime, covering the same flow components as the indicator risk assessment above.
Table 12 shows the results of this assessment which has been sourced from the environmental risk
assessments for the indicators associated with priority environmental assets and ecological functions
in the Border Rivers and Moonie water plan area (DES, 2018a and DES, 2018b).
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Table 12. Long-term risks to asset and function indicators for the Border Rivers and Moonie water plan
area
Asset or
ecological
function /
indicator
Stable flow
spawning fish

Macintyre River
Billabongs

Fluvial
geomorphology
and river forming
processes

Floodplain
wetlands

Risk to indicator
Decrease in spawning and recruitment
success of small-bodied fish referred to
as “stable flow spawning species” in the
water plan area.
Stable flow spawning fish require
medium to low flows that allow access
to suitable habitat, water level stability
during egg and larval development, and
post larval development flows to enable
juvenile fish to migrate to nursery
habitats that are used feeding and
shelter from predation, such as
estuaries, floodplains, and upland
pools.
Decrease in frequency of anabranch–
river connection flows.
Maintenance of an anabranch–river
connection flow regime is required to
support the associated environmental
values in the billabongs including
movement, spawning and recruitment
of aquatic species, vegetation vigour,
nutrient and carbon cycling, and lateral
and longitudinal connectivity.
Decrease in frequency of bankfull (top
of river bank) flow events over the
simulation period.
Decreases in scouring flows may
modify river forming processes,
allowing for soft sediment buildup within
waterholes, riffles and other in-channel
habitats. This in turn affects the
persistence of refugial habitats, and the
availability of other habitat types.
Fluvial geomorphology and river
forming processes are represented by
the frequency of bankfull events and the
number and frequency distribution of
spells between these flows.
Increase in frequency and duration of
spells between wetland inundation
thresholds.
Decreased frequency of wetland
inundation may impact population
viability of wetland-dwelling species
such as the long-necked turtles,
wetland ecological character including
plant specicies composition, and
opportunities for lateral connectivity with
the river channel.
Flow thresholds are determined by,
analysing a satellite imagery time series
of wetland inundation, and interpreting
wetting patterns in relation to gauged
river flow data.
Wetlands that filled only during very
large flow events (> 10 year ARI) were

Catchment

Risk level

Reference

Border Rivers
(excluding
Stanthorpe)

Medium

Ecological risk assessment report
for the Border Rivers (DES, 2018a)
pages 12-22 and risk register
(DNRME, 2017c)
Ecological risk assessment report
for the Moonie (DES, 2018b) pages
19-25 and risk register (DNRME,
2019b)

Moonie

Low

Border Rivers
(excluding
Stanthorpe)

Low

Ecological risk assessment report
for the Border Rivers (DES, 2018a)
pages 41-44 and risk register
(DNRME, 2017c)

Border Rivers
(excluding
Stanthorpe)

Medium

Border Rivers
(Stanthorpe)

Low

Moonie

Low

Ecological risk assessment report
for the Border Rivers (DES, 2018a)
pages 23-28 and risk register
(DNRME, 2017c)
Ecological risk assessment report
for the Border Rivers (DES, 2018a)
pages 23-28 and risk register
(DNRME, 2017c)
Ecological risk assessment report
for the Moonie (DES, 2018b) pages
26-30 and risk register (DNRME,
2017c)

Border Rivers

Low

Moonie

Low

Ecological risk assessment report
for the Border Rivers (DES, 2018a)
pages 36-40 and risk register
(DNRME, 2017c)
Ecological risk assessment report
for the Moonie (DES, 2018b) pages
37-40 and risk register (DNRME,
2017c)
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Asset or
ecological
function /
indicator
Eastern snakednecked turtle
(Chelodina
longicollis)

Refuge
waterholes

Risk to indicator
excluded as flow regimes have
changed minimally at this flow band.
Increase in frequency of high stress
events for Eastern snake-necked turtle
populations.
High stress events are associated with
the persistence of off-stream water
bodies, and the persistence of
permanent waterholes (i.e. the duration
of no-flow spells interacting with
wetland and waterhole persistence
characteristics).
Decrease in frequency and maximum
duration of individual waterhole failures
and multiple simultaneous failures at
the assessment area scale.
Risks relate to three key attributes of a
waterhole that are important for it to
function as a drought refuge:
•
persistence time: the length of
time that waterholes are able to
hold water without inflows;
•
connectivity: the spatial
distribution and number of
waterholes such that when they
are connected during flow resident
biota are able to move throughout
the system and recolonise the
river, conferring resilience; and
•
refuge quality: attributes such as
water quality, habitat availability
and availability and quality of food
deteriorate as waterholes become
shallower

Catchment

Risk level

Border Rivers
(excluding
Stanthorpe)

Medium

Moonie

Low

Moonie

Low

Reference

Ecological risk assessment report
for the Border Rivers (DES, 2018a)
pages 29-32 and risk register
(DNRME, 2017c)
Ecological risk assessment report
for the Moonie (DES, 2018b) pages
31-36and risk register (DNRME,
2017c)
Ecological risk assessment report
for the Moonie (DES, 2018b) pages
11-18 and risk register (DNRME,
2017c)

6.2 Strategies for mitigating risks risks—Queensland water planning
framework
Under the Queensland water planning framework, key strategies that contribute to the mitigation of
existing and emerging risks are found in Table 4 and include:
•

The water plan prevents a decision from being made if it would increase the average volume of
water able to be taken in the water plan area (a no growth plan). This does not apply to decisions
about the release of unallocated water, as these reserves have already been assessed as being
able to be made available without exceeding the Basin Plan sustainable diversion limit or
compromising plan outcomes or objectives. The strategy also doesn’t apply to decisions about
temporary water permits issued for projects with a foreseeable end date. 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.
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•

The water plan requires decisions about the allocation and management of water (including
decisions about trading water entitlements, or whether to approve a change to an operations
manual) to be consistent with the water plan objectives, including environmental flow and water
allocation security objectives. This effectively prevents water resource development or other
policy changes that would have 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 computer program for a simulation period, or where
this is not practicable, another kind of assessment approved by the chief executive.

•

Limitations in the water plan 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, water plans and associated implementation instruments (including resource operations
licence, distribution operations licence, water management protocols and operations manuals) include
requirements for monitoring and reporting of the implementation and effectiveness of planning
arrangements, in order to track emerging issues and inform improvements to the plans over time.

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources,
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7 Additional strategies for mitigating risks after water plan
implementation
Queensland water planning provides a robust framework to sustainably manage and allocate water
resources to achieve a balance between social, economic and environmental outcomes. The
framework clearly identifies water management arrangements and includes outcomes that relate to
the environment in the plan area. The risk assessment undertaken to support the development of the
Water Plan (Border Rivers and Moonie) 2019 (Table 12) made several assumptions, the first being
that all water entitlements were modelled as being fully utilised. The second assumption is that the
Commonwealth’s held environmental water was treated as a water entitlement and was also modelled
at full utilisation—that is the water was taken and not left in stream. The reason for this is to ensure
security and reliability for all water entitlement holders and the environment. The outcome however is
that the risk assessment did not consider water recovery as a management strategy for reducing the
risk from water management to the environment in the plan area.
Following implementation of the plan (including water recovery by the Commonwealth), any residual
risk to water dependent ecosystems is considered tolerable (see the Risk Management Report for the
Border Rivers and Moonie Water Plan (DNRME, 2019c). Opportunities remain however to further
reduce both residual flow related risks and risks from other threats outside of the influence of the
Queensland water planning framework. These opportunities may lead to long term improvements to
the ecology of the plan area and the Murray-Darling Basin as a whole, but would require additional
investment through programs including the Northern Basin toolkit and Commonwealth water recovery.
Table 13 presents a list of threats to the Water Plan (Border Rivers and Moonie) 2019 ecological
objectives and opportunities to mitigate these threats. Implementation of strategies and measures to
address these risks have a cumulative and complementary benefit and cannot be ‘traded off’ against
one another (Figure 4). However, it is possible to prioritise strategies and measures to reduce these
risks. For example, for fish movement and recruitment in intermittent rivers, a hierarchy of priority risk
mitigation actions could be to:
i.

Reduce residual flow risk: provide water by managing the availability and quality of
waterhole refuge habitat.

ii.

Address risk of longitudinal fragmentation: provide opportunities for movement (i.e.
provide fish passage) to re-establish local population losses following habitat contraction
events.

iii.

Address risk of habitat removal and disturbance: enhance local habitat availability and
quality to provide improved opportunities for local recruitment.

The above sequence of residual risk mitigation actions would optimise opportunities for increasing
local native fish abundances while also improving security of long term, regional, fish population
viability.

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources,
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Figure 4. Conceptual representation of all management strategies that could contribute to reduce risks to water plan
ecological outcomes. The large blue segment represents risks that are managed by a Queensland water plan.

7.1 Rationale and methods used to assess threats
The threat assessment (Table 13) was developed using a Pressure-Stressor-Response framework
(Marshall and Negus, in press)(Figure 5), which considers a wider range of potential threats than
those considered for the environmental assessments of Queensland water (McGregor et al., 2018).
The two approaches have been amalgamated by considering the full spectrum of threats and
stressors identified for the region by Q-Catchments (Negus et al., 2015) but applied to the intent of
each of the water plan ecological outcomes (Table 4 or refer to the Water Plan (Border Rivers and
Moonie) 2019). For each relevant threat complementary strategies and measures to reduce the risk
they may pose to the outcomes have been identified. This is supported by consideration of knowledge
gaps representing uncertainties in this understanding, which can inform future research priorities.
Where possible, mechanisms to implement the complementary actions/strategies are provided.
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Figure 5. Examples of pressures, stressors and responses beyond those managed by a Water Plan.
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7.2 Threat assessment for the Border Rivers and Moonie water plan area
Table 13. Threat assessment for the Border Rivers and Moonie water plan area including strategies for addressing residual flow risks and risk outside of the water plan

Border Rivers and Moonie water plan area ecological outcomes
Threat/stressor
outside of the
Water Plan
A.

Residual flow
risks

(i.e. risks to the
ecological
outcomes/objectives
that remain after a
fully implemented
water plan including
with held
environmental water
remaining primarily
in-stream to
supplement natural
flow regimes)

1. Fish movement and
recruitment

2. River forming processes

5. Water quality

6. Macintyre River
billabongs
additonal asset in this
LTWP

Mitigate residual flow risks
through:

Mitigate residual flow risks
through:

Mitigate residual flow risks
through:

Mitigate residual flow risks
through:

Mitigate residual flow risks
through:

-

water recovery of mediumhigh flows

-

water recovery of medium high flows;

-

water recovery of high
flows;

-

-

water recovery of lowmedium flows;

-

water recovery of high
flows;

i.e. water recovery to
supplement natural flow
regimes to improve
outcomes for stable flow
spawning and migratory
fish – Macintyre River and
tributaries;

-

targeted event
management of high flows
and flushing flows to
provide increased
opportunities for scouring,
mobilisation of
accumulated in-channel
sediment, and restoration
of hydraulic complexity –
Moonie River.

-

targeted event
management of high flows

-

targeted event
management of low flows
to manage dry spells to
reduce prevalence of
cyanobacterial blooms and
subsequent dissolved
oxygen crashes.

-

targeted event
management of high flows

-

-

Longitudinal
fragmentation

4. Refugial waterholes

Mitigate residual flow risks
through:

targeted event
management to provide
increased opportunities for
connectivity and dispersal
to new habitats (instream
and off stream billabongs);
off stream billabongs
include locations in Boomi
Creek, Callandoon Creek,
Dingo Creek, and Whalan
Creek on the Macintyre
River lowland floodplain
between Goondiwindi
and Mungindi;

B.

3. Floodplain ecosystems

i.e. options to purchase
water at strategic locations
to temporarily store and
release during specific
events to supplement flows
with the aim to water
floodplain wetlands –
Boomi Creek, Callandoon
Creek, Dingo Creek, and
Whalan Creek on the
Macintyre River lowland
floodplain between
Goondiwindi and
Mungindi;
-

water recovery of low flows
i.e. strategic water recovery
to add value to existing
event management rules –
Moonie River
i.e. water recovery to
supplement natural flow
regimes to improve
outcomes for refuge
waterholes relating to their
persistence time and refuge
quality – Moonie River;

-

i.e. options to purchase
water at strategic locations
to temporarily store and
release during specific
events to supplement event
flows with the aim to water
Macintyre River billabongs
wetlands – Boomi Creek,
Callandoon Creek, Dingo
Creek, and Whalan Creek
on the Macintyre River
lowland floodplain
between Goondiwindi
and Mungindi;

targeted event management
of low flows to manage dry
spells between filling
events.
-

event management to
preserve overbank flow
events to promote
floodplain inundation where
and when appropriate.

event management to
preserve overbank flow
events to promote
floodplain inundation where
and when appropriate.

targeted event
management to provide
increased opportunities to
trigger movement and
spawning, and to support
recruitment.

Mitigate longitudinal
fragmentation risks
through:

Mitigate longitudinal
fragmentation risks
through:

Mitigate longitudinal
fragmentation risks
through:

-

-

-

targeted installation of fish
passage to provide
increased opportunities for

addressing dam and
bifurcation operations that
may hinder opportunities to

Mitigate longitudinal
fragmentation risks through:
-

maintenance and
restoration of floodplain
channels, wetlands, and
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targeted event management
to facilitate waterhole filling
and recolonisation after
local population losses –
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Mitigate longitudinal
fragmentation risks
through:
-

Mitigate longitudinal
fragmentation risks through:
-

addressing operations or
policy issues to allow
improved management of

water recovery of high
flows;

connectivity and dispersal
to new habitats (instream
and offstream); – lower
Weir River, Macintyre
River and tributaries;

C.

Lateral
fragmentation

-

targeted installation of fish
passage to provide
increased opportunities for
movement and potentially
spawning; – Weir River,
Macintyre River and
tributaries;

-

addressing dam and weir
operations that may hinder
opportunities for targeted
event management;

-

where appropriate, targeted
removal of dams and weirs.

Mitigate lateral fragmentation
risks through:
-

D.

E.

Aquatic habitat
removal and
disturbance

Aquatic pest
and weed
species

improve river power,
velocities, and sediment
scouring.

n/a

anabranches to allow flows
to reach floodplain
ecosystems.

Mitigate lateral fragmentation
risks through:
-

targeted removal of levees
and bunds to provide
increased opportunities for
floodplain access for native
fish recruitment;

Moonie River;
-

flushing/top up flows to
maintain water quality
during dry spells.

installation of fishways and
fish passage operations to
facilitate native fish
recolonisation and allow
improved management of
low flows to manage dry
spells between filling
events.

n/a

n/a

-

targeted installation of fish
passage to provide
increased opportunities for
connectivity and dispersal
to off stream billabongs
habitats.

Mitigate lateral fragmentation
risks through:
-

targeted removal or
management of levees,
bunds, and in channel
crossings, pipe lines, and
rail that limit or divert
overland flows to and from
floodplain ecosystems.

targeted removal of levees
and bunds to provide
increased opportunities for
floodplain access for native
fish recruitment; floodplain between
Goondiwindi and
Mungindi.

Mitigate aquatic habitat
removal and disturbance
risks through:

Mitigate aquatic habitat
removal and disturbance
risks through:

Mitigate aquatic habitat
removal and disturbance
risks through:

Mitigate aquatic habitat
removal and disturbance
risks through:

Mitigate aquatic habitat
removal and disturbance
risks through:

Mitigate aquatic habitat
removal and disturbance
risks through:

-

re-snagging disturbed
habitats;

-

re-snagging to restore
hydraulic complexity;

-

-

re-snagging disturbed
waterhole habitats;

-

-

-

providing new or restored
habitat with demonstration
reaches;

-

prevent and restoration of
channelisation;

-

-

restoration and
management of fringing
aquatic vegetation.

limiting machinery access
to dry river bed and banks.

providing new or restored
habitat by including
waterholes in
demonstration reaches;

restoration and
management of fringing
aquatic vegetation
(including re-snagging for
biofilms) to improve water
quality and limit sediment
inputs;

-

restoration and
management of fringing
aquatic vegetation.

-

limiting machinery access
to dry river bed and
banks.

Mitigate aquatic pest and
weed species risks
through:
-

management of the
impacts of carp on native

n/a

maintenance and
restoration of floodplain
channels, wetlands, and
anabranches.

maintenance and
restoration of floodplain
channels, wetlands, and
anabranches that feed
Narran Lakes.

Mitigate aquatic pest and
weed species risks
through:

Mitigate aquatic pest and
weed species risks
through:

Mitigate aquatic pest and
weed species risks
through:

Mitigate aquatic pest and
weed species risks
through:

-

-

-

-

management of the
impacts of carp on native
fish and floodplain
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appropriate risk
management of large pest
fish kills (i.e. though the
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management of the
impacts of carp on water
quality (i.e. though the

appropriate risk
management of large pest
fish kills (i.e. though the

fish (i.e though the NCCP);
-

-

F.

Riparian and
floodplain pest
and weed
species

-

G.

Sediments
(deposited and
suspended)

preventing the introduction
of other pest fish species
that negatively affect native
fish such as tilapia,
climbing perch, cichlids
etc.;

-

preventing the introduction
of other pest fish species
that negatively affect
floodplain ecosystems such
as tilapia, climbing perch,
cichlids etc.

restocking of native fish
populations where aquatic
pest species have had a
detrimental effect, NOTING
the risk of overstocking
one species at the
expense of others i.e.
Murray cod at the
expense of yellowbelly,
tandanus and silver
perch in the Dumeresq.

Mitigate riparian pest and
weed species risks
through:
-

ecosystems (i.e. though the
NCCP);

n/a

maintenance and
restoration of native
riparian vegetation to
create habitat and improve
opportunities for native fish
recruitment, especially lowflow spawners;

fencing important
billabongs to protect icon
sites from degradation
from livestock and pest
species;

-

appropriate risk
management of large pest
fish kills (i.e. though the
NCCP) that could create
E.coli or botulism risk in
billabongs.

-

management of the impacts
of carp on native fish in
intermittent waterholes (i.e.
though the NCCP);

-

preventing the introduction
of other pest fish species
that negatively affect native
fish such as tilapia, climbing
perch, cichlids etc.

NCCP);
-

preventing the introduction
of other pest fish species
that negatively influence
water quality such as
tilapia, climbing perch,
cichlids etc.

NCCP) that could create
E.coli or botulism risk in
billabongs;
-

management of the
impacts of carp on native
fish in intermittent
waterholes (i.e. though the
NCCP);

-

preventing the introduction
of other pest fish species
that negatively affect native
fish such as tilapia,
climbing perch, cichlids etc.

Mitigate riparian pest and
weed species risks
through:

Mitigate riparian pest and
weed species risks
through:

Mitigate riparian pest and
weed species risks
through:

Mitigate riparian pest and
weed species risks
through:

-

improved pest (pig, goat),
and livestock management
to reduce increased
sediment around floodplain
wetlands;

-

improved pest (pig, goat),
and livestock management
to reduce increased
sediment around floodplain
wetlands;

-

-

-

improved land practices
such as weed
management.

-

improved land practices
such as weed
management.

management of the
impacts of pest species,
especially feral pigs to limit
damage to fish habitat
such as water holes and
billabongs;

-

NCCP) that could create
E.coli or botulism risk in
waterholes;

improved pest (pig, goat),
and livestock management
to reduce increased
sediment and erosion.

management of the
impacts of pest species,
especially feral pigs to limit
damage to billabongs;

-

fencing important
billabongs to protect icon
sites from degradation
from livestock and pest
species;

-

appropriate risk
management of large pest
fish kills (i.e. though the
NCCP) that could create
E.coli or botulism risk in
billabongs.

Mitigate sedimentation risks
through:

Mitigate sedimentation risks
through:

Mitigate sedimentation risks
through:

Mitigate sedimentation risks
through:

Mitigate sedimentation risks
through:

Mitigate sedimentation risks
through:

-

-

-

-

- land management to
prevent elevated or

- land management to prevent
elevated or increased

land management to
prevent elevated or
increased sediment loads

land management to
prevent elevated or
increased sediment loads

land management to
prevent elevated or
increased sediment loads
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land management to
prevent elevated or
increased sediment loads
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entering the waterways

entering the waterways

entering the waterways

land management includes
gully control, hillslope
erosion control, vegetation
management, limiting
livestock access, and
prevention of suspended
sediments from cropping
and grazing entering the
river – Moonie River.

land management includes
gully control, hillslope
erosion control, vegetation
management, limiting
livestock access, and
prevention of suspended
sediments from cropping
and grazing entering the
river – Moonie River.

land management includes
gully control, hillslope
erosion control, vegetation
management, limiting
livestock access, and
prevention of suspended
sediments from cropping
and grazing entering the
river – Macintyre
floodplain billabongs.

infilling waterholes which
threatens persistence times
and increases dry spells
land management includes
gully control, hillslope
erosion control, vegetation
management, limiting
livestock access, and
prevention of suspended
sediments from cropping
and grazing entering the
river – Moonie River;
-

H.

Riparian
removal and
disturbance

Mitigate riparian removal and
disturbance risks through:

Mitigate riparian removal and
disturbance risks through:

-

-

I.

Toxicants (i.e
metals) see
Draft Healthy
Waters
Management
Plan

maintenance and
restoration of riparian
vegetation to improve
opportunities for native fish
recruitment, especially lowflow spawners;- Moonie
River

-

maintenance and
restoration of riparian
vegetation for bank
stabilisation – Moonie
River;

-

riparian fencing;

riparian fencing;

-

off-channel livestock
watering.

-

off-channel livestock
watering.

-

riparian revegetation
management/restoration of
riparian vegetation to
prevent impacts of
increased temperatures, by
providing shaded habitats
and increased opportunities
for recruitment – Moonie
River.

n/a

n/a

n/a

land management includes
gully control, hillslope
erosion control, vegetation
management, limiting
livestock access, and
prevention of suspended
sediments from cropping
and grazing entering the
river – Moonie River.

land management includes
gully control, hillslope
erosion control, vegetation
management, limiting
livestock access, and
prevention of suspended
sediments from cropping
and grazing entering the
river – Macintyre floodplain
billabongs.

Mitigate riparian removal and
disturbance risks through:

Mitigate riparian removal and
disturbance risks through:

- maintenance and restoration
of riparian vegetation to
provide waterhole shading,
habitat diversity, and to
improve food inputs from
terrestrial insects;

-

maintenance and
restoration of riparian
vegetation to improve
riparian buffering capacity
to prevent
elevated/increased
turbidity and nutrients;

-

riparian fencing;

-

off-channel livestock
watering.

-

riparian fencing;

-

off-channel livestock
watering.

Mitigate toxicant risks through:

-

- best practice land
management in agricultural
use of pesticides, fertilisers,
etc.
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sediment loads infilling
billabongs

Event management to
preserve flow events at
bankfull thresholds to
promote sediment
mobilisation though
waterholes.

Mitigate toxicant risks through:
best practice land
management in agricultural
use of pesticides, fertilisers,
etc.

increased sediment loads
entering the waterways
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Mitigate toxicant risks
through:

Mitigate riparian removal and
disturbance risks through:
-

Mitigate toxicant risks through:
-

-

best practice land
management in
agricultural use of
pesticides, fertilisers, etc.

-

compliance with regards to
runoff and licences to
discharge from
agricultural, industrial and
mining activities.

fencing important
billabongs to protect icon
sites from degradation
from livestock and pest
species.

best practice land
management in agricultural
use of pesticides, fertilisers,
etc.

J.

Nutrients

n/a

n/a

Mitigate nutrients risks
through:
-

best practice land
management in agricultural
use of pesticides, fertilisers;

Mitigate nutrients risks through:
- best practice land
management in agricultural
use of pesticides, fertilisers,
etc.

including to reduce
nutrients in Upper Moonie,
Granite Belt, Upper
Border Rivers and Lower
Border Rivers,

including to reduce nutrients
in Upper Moonie, Granite
Belt, Upper Border Rivers
and Lower Border Rivers,
and elevated levels of
cyanobacteria in the Upper
Moonie;

and elevated levels of
cyanobacteria in the Upper
Moonie.

K.

L.

Salinity

Organic
pollution

n/a

n/a

n/a

n/a

Mitigate nutrients risks
through:
-

best practice land
management in
agricultural use of
pesticides, fertilisers, etc.;

-

compliance with regards to
runoff and licences to
discharge from agricultural
(feedlots), industrial and
mining activities;

-

maintenance and
restoration of riparian
vegetation to improve
riparian buffering capacity
to prevent
elevated/increased
turbidity and nutrients.

Mitigate salinity risks through:

Mitigate salinity risks through:

Mitigate salinity risks through:

-

-

-

best practice land
management in agricultural
irrigation and vegetation
management.

n/a

best practice land
management in agricultural
irrigation and vegetation
management.

n/a

Pathogens

Mitigate risks of pathogens
through:
-

N.

Direct biota
removal

Mitigate risks of pathogens
through:
-

appropriate risk
management of sewage,
dead livestock and large
fish kills that could create
E.coli or botulism risk.

Mitigate risks of direct biota
removal through:
-

n/a

Mitigate risks of organic
pollution through:

n/a

Mitigate risks of pathogens
through:
-

appropriate risk
management of sewage,
dead livestock and large
fish kills that could create
E.coli or botulism risk.

n/a

screening of pumps to
prevent native fish and

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources, Mines and Energy. 2019

appropriate risk
management of sewage,
dead livestock and large
fish kills that could create
E.coli or botulism risk.

Mitigate risks of direct biota
removal through:
-

enforcement of fisheries
compliance and regulations
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n/a

best practice land
management in
agricultural irrigation and
vegetation management.

-

M.

n/a

n/a

compliance with regards to
runoff and licences to
discharge from agricultural
(feedlots), industrial
(abattoirs) and mining
activities.

Mitigate risks of pathogens
through:
-

n/a

Mitigate risks of pathogens
through:
-

appropriate risk
management of sewage,
dead livestock and large
fish kills that could create
E.coli or botulism risk.

appropriate risk
management of sewage,
dead livestock and large
fish kills that could create
E.coli or botulism risk.

Mitigate risks of direct biota
removal through:
-

enforcement of fisheries
compliance and regulations

larval entrapment;
-

to limit take and passive
trapping devices.

restocking of native fish
populations where aquatic
pest species have had a
detrimental effect, NOTING
the risk of overstocking
one species at the
expense of others i.e.
Murray cod at the
expense of yellowbelly,
tandanus and silver
perch in the Dumeresq.
enforcement of fisheries
compliance and regulations
to limit take and passive
trapping devices.

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources, Mines and Energy. 2019
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to limit take and passive
trapping devices.

7.3 Climate change
Climate change is considered to be a key long-term risk to environmental watering. Queensland’s
procedures for modelling climate change for water planning are based on the methods developed and
used by CSIRO in their Sustainable Yield studies (CSIRO, 2008), which are referred to in the Basin
Plan Guide (MDBA, 2010). Queensland uses the most recent climate change estimates for its
Murray–Darling Basin catchments to undertake hydrologic model sensitivity analysis by adjusting the
historical rainfall and evaporation data and then using this data to adjust historical inflows to the
catchment-wide models. The models are then run using the ‘climate change’ flows with the results of
the climate change models, and then compared with the results of the ‘historical’ flows case.
There is considerable uncertainty in the climate change results mainly because of the wide variation
in predictions by various Global Climate Models and the significant natural variability in climate,
rainfall and river flows that exists in Queensland Murray–Darling Basin streams.
The water management regimes in current water plans have developed over time in response to this
uncertainty and natural variability. Most of the extractions in Queensland’s Murray–Darling Basin
catchments are unsupplemented diversions conditional on local flow conditions. These could be
expected to decrease should natural flows decrease over time due to underlying climate change
effects.
Climate change consideration in water planning builds on existing methods for managing climate
variability risks, particularly the periodic updating of hydrologic models with the most recent climate,
streamflow and entitlement data to ensure that proposed water management arrangements are tested
(in the model) using the full range of recorded historical data.
“Dry”, “wet” and “median” climate change inflow scenarios were modelled to describe the effect of
such changes – and the attendant high level of uncertainty, underlying climate variability and adaptive
water management regime that exists within such catchments—on stream flows, environmental flow
objectives and performance indicators.
The risk assessment included the risk of climate change which was assessed to be low level risk
under the current water planning framework (refer to Chapter 8 of the Border Rivers and Moonie Risk
Assessment report (DNRME, 2017c).

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources,
Mines and Energy. 2019
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8 Consultation and co-operative arrangements
Extensive consultation was conducted 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 water plan consultation process formally commenced with the release of a statement of
proposals and public notice for public consultation and submissions in July 2016. The statement of
proposals outlined the Minister’s intention in the development of the water plan. The Queensland
Government consulted with peak bodies, conservation groups and water users at public meetings for
the release of the statement of proposals. All submissions were considered in developing the water
plan and supporting instruments. Further details regarding consultation are described in the Border
Rivers and Moonie water plan consultation report (DNRME, 2019a).
In addition to the consultation undertaken as part of the water plan review, the Queensland
Government is conducting targeted meetings and workshops about environmental watering with key
stakeholders in the Border Rivers and Moonie water plan area. This consultation is ongoing and has
been used to inform the development of this LTWP:
•

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

•

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

•

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

•

Murray–Darling Basin Authority

•

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

•

Border Rivers Commission

•

Border Rivers Environmental Water Network

•

Border Rivers Food and Fibre.

Co-operative arrangements have been established in the Border Rivers and Moonie water plan area.
The New South Wales-Queensland Border Rivers Intergovernmental Agreement 2008 (IGA) includes
a working group of New South Wales and Queensland government agencies that provide advice and
recommendations on policy and management issues relevant to intersecting stream systems in the
Border Rivers and Moonie water plan area.
Meetings with the Commonwealth Environmental Water Office focussed on Queensland’s approach
to the LTWP in the Border Rivers and Moonie water plan area. The Commonwealth Environmental
Water Office provided comments on the water plan, which were taken into consideration in the
development of the LTWP. They also currently manage their environmental water entitlements in the
Border Rivers and Moonie water plan area by keeping them instream, thereby contributing to the
environmental watering outcomes in this system.
The Queensland Government will continue to consult with the community and relevant stakeholders if
any significant changes to existing water planning arrangements, including environmental watering
arrangements, are required.

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources,
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9 Operational constraints
The Murray–Darling Basin Authority’s Constraints Management Strategy 2013 to 2024 (MDBA, 2013)
does not identify any operational constraints in relation to environmental watering in the Border Rivers
and Moonie water plan area.

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources,
Mines and Energy. 2019
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10 Consistency with the Basin Plan
The protection of environmental water in the Border Rivers and Moonie water plan area is provided
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 1—Consistency with Basin Plan methods in Chapter 8, Part
5).

•

The identification of environmental assets and ecosystem functions meets the criteria specified in
Schedules 8 and 9 in the Basin Plan (refer to Appendix 2—Environmental assets and ecological
functions and their reference to Basin Plan criteria and the Basin-wide environmental watering
strategy).

•

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 14 and Appendix 2—Environmental assets and
ecological functions and their reference to Basin Plan criteria and the Basin-wide environmental
watering strategy).

Table 14. Aligning assets and functions to the Basin-wide environmental watering strategy

Environmental asset and
ecological function /
indicator
Stable flow spawning fish
(Border Rivers and Moonie)
Macintyre River Billabongs
(Border Rivers)
Fluvial geomorphology and
river forming processes
(Border Rivers and Moonie)
Floodplain wetlands (Border
Rivers and Moonie)
Eastern snake-necked turtle
(Border Rivers and Moonie)
Refuge waterholes (Moonie)
Terrestrial vegetation (Border
Rivers and Moonie)
Non-riverine wetlands (Border
Rivers and Moonie)

River flows and
connectivity

Basin-wide strategy outcomes
Vegetation
Waterbirds

Fish






























•

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 3—Consistency with the Basin Plan principles in Chapter 8, Part 4, Division 6).

•

The identification of annual priorities for managing environmental water is consistent with the
requirements for annual environmental watering priorities in the Basin Plan. Annual environmental
watering priorities are translated into environmental outcomes and strategies in the water plan as
well as rules in the associated implementation instruments for each water plan area. These
priorities cover the normal lifespan of a water plan, which is a minimum of 10 years.

•

Environmental water is protected 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 water plan strategies which limit any further water take in the
Border Rivers and Moonie water plan area.

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources,
Mines and Energy. 2019
43

•

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 habitats which are protected under international agreements. No
wetlands in the Border Rivers and Moonie water plan area are listed as World Heritage Areas,
Ramsar Internationally Important Wetlands or Directory of Important Wetlands in Australia
Nationally important wetlands. The system of waterbodies within the floodplain of the Macintyre
River, downstream of Goondiwindi, known as the Macintyre Billabongs, provide breeding habitat
for vulnerable bird species including brolgas (Grus rubicundus), black-necked storks
(Ephippiorhynchus asiaticus), magpie geese (Anseranas semipalmata) and glossy-black cockatoo
(Calyptorhynchus lathami), and Japan-Australia Migratory Bird Agreement and / or ChinaAustralia Migratory Bird Agreement listed species (e.g. the great egret (Ardea alba), and cattle
egret (Ardeola ibis)). Sixteen species of native fish also use these wetlands including Murray cod
(listed as vulnerable under the Environment Protection and Biodiversity Conservation Act 1999),
silver perch (Bidyanus bidyanus), olive perchlet, purple-spotted gudgeon and freshwater catfish
(Tandanus tandanus). A specific environmental outcome was set in the Queensland Border
Rivers and Moonie plan to enhance the protection of the Macintyre River floodplain downstream
of Goondiwindi (including channel-connected wetlands). The Morella watercourse / Boobera
Lagoon / Pungbougal Lagoon complex are permanent freshwater lakes found on the New South
Wales side of the state border and are a nationally significant wetland listed in the Directory of
Important Wetlands in Australia (DES, 2018a and 2018b).

•

Water plans are consistent with Section 10.26 of the Basin Plan by providing for environmental
watering to occur consistently with environmental watering plans, and contribute to achieving the
objectives in those plans, as set out in Section 3. The water plans are also consistent with the
Basin-wide environmental watering strategy (as set out in Appendix 2).

•

Water plans and the associated environmental water planning processes have been developed
across all Queensland Murray–Darling Basin catchments to be consistent with Section 10.27 of
the Basin Plan. They use consistent technical methodologies and share a water resource
management governance and decision-making structure as described in Section 2 and Appendix
2—Environmental assets and ecological functions and their reference to Basin Plan criteria and
the Basin-wide environmental watering strategy.

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources,
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Appendix 1—Consistency with Basin Plan methods in Chapter 8, Part 5
Reference to
Basin Plan
requirement
Chapter 8/Part 5/section
8.49(1)(a)

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

Requirement detail

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

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

How the requirement was met

Queensland has a defined methodology for identifying ecological assets and determining
their environmental watering requirements (McGregor et al. 2017, DES, 20188 a & b)
Ecological assets may be a species, a group of species, an ecosystem function, an
ecosystem, or a place of natural value. They are selected to represent the environmental
outcomes in the water plan, covering the range of flow components relevant to the plan
area’s hydrological regime.
The asset selection process (DNRME 2017 e & f) identifies the sub-set of the water
dependent ecosystem components (e.g. species, populations) and functions (e.g.
processes) within the relevant water plan area that are:
•

critically linked to (i.e. dependent upon) one or more aspects of the flow regime
(i.e. magnitude, duration, frequency, timing, rate of change, etc.) in order to
maintain their long-term viability, and

•

potentially sensitive to the types of water management and the range of flow
regime alterations from water management in the water plan catchment (McGregor
et al., 2017).

•
representative of a broader set of the ecological values of an area
The environmental watering requirements of ecological assets are determined by drawing
on existing relevant literature and targeted research undertaken through the Environmental
Flows Assessment Program (DES, 2018 a & b, DNRM&E 2017 e & f).
Collectively, assets are representative of the environmental watering requirements of waterdependent species and ecosystems potentially threatened by water resource development
within the water plan area.
Appendix 2 shows the links between the prioritised ecological assets, asset indicators
and the Basin Plan criteria for identifying an environmental asset (Schedule 8) and
an ecosystem function (Schedule 9).
The ecological assets in the water plan outcomes are managed with environmental
water under Queensland’s rules-based approach.
All ecological assets are considered as ‘priority’ assets. By definition they are sensitive to
flow regime alterations from water management in the water plan area, and also therefore
also potentially responsive to environmental water.

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources, Mines and Energy. 2019
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Reference to
Basin Plan
requirement
Chapter 8/Part 5/section
8.49(1)(c)

Requirement detail

(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.

How the requirement was met
Water plan environmental 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

The ecological targets required under the Basin Plan correspond to environmental
flow objectives which maintains current level of a performance indicator.
Environmental flow objectives and performance indicators are further described in
sections 3.4.1 and 3.4.2.

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 (represented by ecohydrologic rules and
thresholds of concern in Queensland water planning) are determined by drawing on existing
relevant literature and targeted research undertaken through the Environmental Flows
Assessment Program (DES, 20188 a & b, DNRM&E 2017 e & f).
The same information is used to develop ecological target metrics (environmnetal flow
objectives and performance indicators), which represent Water Plan environmental
outcomes/ecological objectives.

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 long-term watering plan for the Border Rivers and Moonie catchment was
developed using methods adapted from Queensland’s existing planning framework
and processes, including the extensive environmental assessments that were
undertaken as part of the water plan’s review.
The methodology applied to environmental watering requirements differs from the
methodology in section 8.49 by, for example:
•

ecological assets represent mostly ecosystem components 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 environmental assets and
ecosystem functions are presented as two separate categories in the Basin Plan.

•

identifying ecological assets that are vulnerable to particular flow regimes and
available information about the asset's flow-ecology requirements. This is one way of
prioritising assets in a flexible manner in accordance with the interpretation of

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources, Mines and Energy. 2019
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Reference to
Basin Plan
requirement

Requirement detail

How the requirement was met
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’s water plan ecological assets 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 asset 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 water plan outcomes are managed with environmental
water under Queensland’s rules-based approach.
The functions in the water plan outcomes are represented by the indicators, which were
prioritised based on the robustness of the information about their flow-ecology
requirements and supporting habitat data. Only indicators with vulnerable flow-ecology
requirements 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

Water plan environmental 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

The ecological targets required under the Basin Plan correspond to environmental
flow objectives which maintains current level of a performance indicator.
Environmental flow objectives and performance indicators are further described in
sections 3.4.1 and 3.4.2.
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Reference to
Basin Plan
requirement

Requirement detail

How the requirement was met

Chapter 8/Part 5/section
8.50(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 (represented by ecohydrologic rules and
thresholds of concern in Queensland water planning) are determined by drawing on existing
relevant literature and targeted research undertaken through the Environmental Flows
Assessment Program (DES, 20188 a & b, DNRM&E 2017 e & f).
The same information is used to develop ecological target metrics (environmnetal flow
objectives and performance indicators), which represent Water Plan environmental
outcomes/ecological objectives.

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 flowecological relationship; and
Example: This may include a conceptual
model.

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;

Relevant information 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
can be found on pages 44 to 49 of the Border Rivers and Moonie Environmental Risk
Assessment report (DES, 2018a and DES, 20182018b).

Each component 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. In the Border Rivers
and Moonie water plan area, the environmental flow objectives provide protection to flow
components that are relevant to the water plan environmental outcomes and measures.
The surface water flow regimes for the Border Rivers and Moonie (with the corresponding
Basin Plan terms in brackets) are:

Long-term watering plan for the Border Rivers and Moonie water plan area, Department of Natural Resources, Mines and Energy. 2019
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Reference to
Basin Plan
requirement

Requirement detail

How the requirement was met
•

no flows (cease to flow);

•

low flows (low flow season base flows and high flow season base flows);

•

medium flows and bank full flows (low flow season freshes, high flow season freshes
and bank full flows);

•

overbank and high flows (over-bank flows); and

• end of system flows.
These flow facets 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 no flow indicators relating to refuge
waterholes.
Chapter 8/Part 5/section
8.51(1)(b)(ii)

(iii) low-flow-season base flows;

Low flow season base flows are represented by the low flow indicators associated with
refuge waterholes and stable flow spawning fish.

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

(iii) high-flow-season base flows;

See low-flow-season base flows.

(iv) low-flow-season freshes;

Low-flow-season freshes are represented by the medium flow indicator
associated with the migratory fish (golden perch)

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

(v) high-flow-season freshes;

See low-flow-season freshes.

(vi) bank-full flows;

Bank-full flows are represented by the bank full indicator associated with fluvial
geomorphology and river forming processes.

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

(vii) over-bank flows; and

Over-bank flows are represented by the overbank flow indicators associated with the
Eastern snake-necked turtle and floodplain wetlands, and high flow indicators
associated with the Macintyre Billabongs, floodplain wetlands and fluvial
geomorphology and river forming processes.

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

(c) be determined having regard to:
(i) groundwater-derived base flows; and

Groundwater-derived base flows are represented by the depth to water table indicator
associated with baseflow to streams.

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

Groundwater recharge associated with groundwater resources that are highly
connected to surface water resources are represented by the depth to water table
indicators associated with springs, baseflow to streams, terrestrial vegetation and nonriverine wetlands.

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 Border Rivers and Moonie
catchments, in line with the outcomes of the water plan, is to minimise the change to
the natural variability of flows that support aquatic ecosystems and to maintain the
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Reference to
Basin Plan
requirement

Requirement detail

How the requirement was met
naturally variable flow regime that supports the Border Rivers and Moonie ecosystems.
Ecological assets and targets have been selected representing the full range of facets
of the hydrological regime.

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;
the required inundation depth at the site.

For (a) – (e) see Table 4 for the specific attribtues of environmental watering
requirements.For (f), thresholds relating to groundwater dependence are expressed as
•

Depth to groundwater tables (springs / baseflow to streams / terrestrial
vegetation / non-riverine wetlands – maintain the 90th percentile and 10th
percentile groundwater levels at specified nodes within specified benchmarks

•
•

For
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Appendix 2—Environmental assets and ecological functions and their reference to Basin Plan
criteria and the Basin-wide environmental watering strategy
Basin Plan criteria
(from Schedules 8 and 9)

Basin-wide environmental watering
strategy

Environmental assets and
ecological functions /
indicators

Schedule 8, Criterion 1: The water-dependent
ecosystem is formally recognised in international
agreements and, with environmental watering, is
capable of supporting species listed in those
agreements.
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, Table 3: Outcomes for water
dependent vegetation for Moonie and Border
Rivers
Appendix 4, Table 6: Important basin
environmental assets for waterbirds – Upper
Darling River
Supports expected outcomes for
• water dependent vegetation (p31 and
32)
• waterbirds (p37)

•

Schedule 8, Criterion 2: The water-dependent
ecosystem is natural or near-natural, rare or unique.
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; or
b) represents the only example of a particular type
of water-dependent ecosystem in the MurrayDarling Basin; or
c) represents a rare example of a particular type of
water-dependent ecosystem in the MurrayDarling Basin.

Appendix 3, Table 3: Outcomes for water
dependent vegetation for Moonie and Border
Rivers
Appendix 4, Table 6: Important basin
environmental assets for waterbirds – Upper
Darling River
Supports expected outcomes for
• water dependent vegetation (p31 and
32)
• waterbirds (p37)

•

•

•
•

Macintyre River
Billabongs (Border
Rivers)
Floodplain wetlands
(Border Rivers and
Moonie)
Non-riverine wetlands
(Border Rivers and
Moonie)

Macintyre River
Billabongs (Border
Rivers)
Floodplain wetlands
Terrestrial vegetation
(Border Rivers and
Moonie)
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Relevant surface
water flow regime
and/or
groundwater
aspects
• Medium flows
• Overbank flows
• High flows
• Depth to water
table

•
•
•

Medium flows
High flows
Depth to water
table

Basin Plan criteria
(from Schedules 8 and 9)

Basin-wide environmental watering
strategy

Environmental assets and
ecological functions /
indicators

Schedule 8, Criterion 3: The water-dependent
ecosystem provides vital habitat.
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.

Appendix 3, Table 3: Outcomes for water
dependent vegetation for Moonie and Border
Rivers
Appendix 6, Table 7: Links between life
history and flow needs of native fish
Appendix 7, Table 9: Important basin
environmental assets for native fish (p109111 for the Northern Basin)

•

Supports expected outcomes for
• river flows and connectivity (p23 and
24)
• native fish (p44)

•

Schedule 8, Criterion 4: Water-dependent
ecosystems that support Commonwealth, State or
Territory listed threatened species or communities.
Assessment indicator: A water-dependent ecosystem
is an environmental asset that requires
environmental watering if it:
a) supports a listed threatened ecological
community or listed threatened species; or
(Note: See the definitions of listed threatened
ecological community and listed threatened
species in section 1.07 of the Basin Plan)
b) supports water-dependent ecosystems treated as
threatened or endangered (however described)
under State or Territory law; or
c) supports one or more native water-dependent
species treated as threatened or endangered
(however described) under State or Territory law.

Appendix 3, Table 3: Outcomes for water
dependent vegetation for Moonie and Border
Rivers
Appendix 4, Table 6: Important basin
environmental assets for waterbirds – Upper
Darling River
Appendix 6, Table 7: Links between life
history and flow needs of native fish
Appendix 7, Table 9: Important basin
environmental assets for native fish (p109111 for the Northern Basin)
Supports expected outcomes for
• water dependent vegetation (p31 and
32)
• waterbirds (p37)
• native fish (p44)

•

•
•

•
•
•

Refuge waterholes
(Moonie)
Stable flow spawning fish
(Border Rivers and
Moonie)
Eastern snake-necked
turtle (Chelodina
longicollis) (Border
Rivers and Moonie)
Baseflow to streams

Macintyre River
Billabongs (Border
Rivers)
Floodplain wetlands
(Border Rivers and
Moonie)
Non-riverine wetlands
(Border Rivers and
Moonie)
Refuge waterholes
(Moonie)
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Relevant surface
water flow regime
and/or
groundwater
aspects
• No flow
• Low flows
• Overbank flows
• Depth the
water table

•
•
•
•

No flow
Low flows
Medium flows
High flows

Basin Plan criteria
(from Schedules 8 and 9)

Basin-wide environmental watering
strategy

Schedule 8, Criterion 5: The water-dependent
ecosystem supports, or with environmental watering
is capable of supporting, significant biodiversity.
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 waterdependent ecosystem that:
a) supports, or with environmental watering is
capable of supporting, significant numbers of
individuals of native water-dependent 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.

Appendix 3, Table 3: Outcomes for water
dependent vegetation for Moonie and Border
Rivers
Appendix 6, Table 7: Links between life
history and flow needs of native fish
Appendix 7, Table 9: Important basin
environmental assets for native fish (p109111 for the Northern Basin)
Supports expected outcomes for
• river flows and connectivity (p23 and
24)
• water dependent vegetation (p31 and
32)
• native fish (p44)

Environmental assets and
ecological functions /
indicators
•

•
•

•
•
•

Schedule 9, Criterion 1: The ecosystem function
supports the creation and maintenance of vital
habitats and populations.
Assessment indicator: An ecosystem function
requires environmental watering to sustain it if it
provides vital habitat, including:
a) a refugium for native water-dependent biota
during dry periods and drought; or
b) pathways for the dispersal, migration and
movement of native water-dependent biota; or
c) a diversity of important feeding, breeding and
nursery sites for native water- dependent biota;
or

Supports expected outcomes for
• river flows and connectivity (p23 and
24)

•
•

•
•
•

Eastern snake-necked
turtle (Chelodina
longicollis) (Border
Rivers and Moonie)
Stable flow spawning fish
(Border Rivers and
Moonie)
Fluvial geomorphology
and river forming
processes (Border Rivers
and Moonie)
Terrestrial vegetation
(Border Rivers and
Moonie)
Refuge waterholes
(Moonie)
Floodplain wetlands
(Border Rivers and
Moonie)
Fluvial geomorphology
and river forming
processes (Border Rivers
and Moonie)
Refuge waterholes
(Moonie)
Baseflow to streams
Springs
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Relevant surface
water flow regime
and/or
groundwater
aspects
• No flow
• Low flows
• Bankfull flows
• Overbank flows
• Depth to water
table

•
•
•

Bankfull flows
Low flows
Depth to water
table

Basin Plan criteria
(from Schedules 8 and 9)

Basin-wide environmental watering
strategy

Environmental assets and
ecological functions /
indicators

Relevant surface
water flow regime
and/or
groundwater
aspects

d) a diversity of aquatic environments including
pools, riffle and run environments; or
e) a vital habitat that is essential for preventing the
decline of native water-dependent biota.
Schedule 9, Criterion 2: The ecosystem function
supports the transportation and dilution of nutrients,
organic matter and sediment.
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 expected outcomes for
• river flows and connectivity (p23 and
24)

Schedule 9, Criterion 3: The ecosystem function
provides connections along a watercourse
(longitudinal connections).
Assessment indicator: An ecosystem function
requires environmental watering to sustain it if it
provides connections along a watercourse or to the
ocean, including longitudinal connections:
a) for dispersal and re-colonisation of native waterdependent communities; or
b) for migration to fulfil requirements of life-history
stages; or
c) for in-stream primary production.

Supports expected outcomes for
• river flows and connectivity (p23 and
24)

•

•
•

•

•

Fluvial geomorphology
and river forming
processes (Border Rivers
and Moonie)
Floodplain wetlands
(Border Rivers and
Moonie)
Macintyre River
Billabongs (Border
Rivers)

•
•
•
•

Bankfull flows
Overbank flows
High flows
Medium flows

Fluvial geomorphology
and river forming
processes (Border Rivers
and Moonie)
Golden perch

•
•

Bankfull flows
High flows
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Basin Plan criteria
(from Schedules 8 and 9)

Basin-wide environmental watering
strategy

Schedule 9, Criterion 4: The ecosystem function
provides connections across floodplains, adjacent
wetlands and billabongs (lateral connections).
Assessment indicator: An ecosystem function
requires environmental watering to sustain it if it
provides connections across floodplains, adjacent
wetlands and billabongs, including:
a) lateral connections for foraging, migration and recolonisation of native water-dependent species
and communities; or
b) lateral connections for off-stream primary
production.

Supports expected outcomes for
• river flows and connectivity (p23 and
24)

Environmental assets and
ecological functions /
indicators
•

•
•

Eastern snake-necked
turtle (Chelodina
longicollis) (Border
Rivers and Moonie)
Floodplain wetlands
(Border Rivers and
Moonie)
Macintyre River
Billabongs (Border
Rivers)
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Relevant surface
water flow regime
and/or
groundwater
aspects
• Bankfull flows
• Overbank flows
• High flows
• Medium flows

Appendix 3—Consistency with the Basin Plan principles in Chapter 8, Part 4, Division 6
Basin Plan principles (Chapter 8, Part 4, Division 6)
Principle 1—Basin annual environmental watering priorities
Environmental watering is to be undertaken having regard to the Basin
annual environmental watering priorities.

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

How the principle
was met
The Queensland Government specifies annual environmental watering priorities by
translating them into environmental outcomes and strategies developed for the water plan
and associated implementation instruments (including resource operations licences,
distribution operations licences, water management protocols and operations manuals) for
each water plan area. These priorities cover the normal 10 year lifespan of a water plan.
The priorities will then inform environmental water planning and support the coordination
of environmental water at the Basin level.
The rules-based approach to environmental watering helps to protect and restore waterdependent 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

The water resource management framework protects planned environmental water
based on extensive technical assessments (e.g. environmental, socio- economic,
hydrology) and sets arrangements for cooperating and consulting with relevant
stakeholders to maximise environmental benefits whilst providing for consumptive water
use.
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Basin Plan principles (Chapter 8, Part 4, Division 6)

How the principle
was met

high flow events; and
(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
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.

Risk assessment identified potential risks that may threaten environmental water in the
catchment area, including downstream risks and impediments to environmental water
delivery (in relation to both surface water flows and groundwater), and informed the
development of a new water plan in compliance with Basin Plan requirements. Refer to
the risk assessment reports in Appendix 1.

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

Principle 6—Apply the precautionary principle

Precautionary principle was considered in the environmental assessments for the water
A lack of full scientific certainty as to whether there are threats of serious or plan area. Risk is assessed against full entitlement hydrological scenarios which assume
irreversible environmental damage should not be used as a reason for postponing all entitlement holders access their water in a given period. These conditions are
extremely unlikely to occur.
measures to prevent environmental degradation.
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
State that express community views in relation to environmental

Community consultation was undertaken in the Border Rivers and Moonie water plan
area. Refer to section 6 of this document for further information.
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Basin Plan principles (Chapter 8, Part 4, Division 6)

How the principle
was met

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
environmental outcomes of the water plan.
• Linking knowledge (including local knowledge), management, evaluation and
feedback on water resource planning in the Border Rivers and Moonie water plan area
over the period of the water plan’s life.
• Identifying and testing uncertainties, for example, those that pertained to
environmental assessment reports and risk assessments.
• Using management to learn about managing environmental water by the water plan
and changing the environmental 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 plan area to manage water more effectively.
• 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 Border Rivers and Moonie plan area.
• Reviewing water plans 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 water plan 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 Border Rivers and Moonie water plan area is
protected consistently with relevant international agreements as discussed in Section 7 –
Consultation and co-operative arrangements.
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Basin Plan principles (Chapter 8, Part 4, Division 6)
Principle 10—Other management and operational practices
River management and operational practices should be reviewed, and if
necessary altered, to ensure that rivers can 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.

How the principle
was met
The water plans 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 each
plan in achieving its outcomes.
The management of water for consumptive use is undertaken consistently with achieving
the objectives in Part 2 by managing water in accordance with outcomes to meet the
requirements of priority ecological assets.
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Appendix 4—List of environmental flow objectives and
performance indicators for the plan area
1. Mean annual flow
(1) An environmental flow objective for surface water to which this plan applies is that the performance
indicator mentioned in subsection (2) is not less than what the performance indicator was
immediately before the commencement.
(2) The performance indicator, for nodes A, H and I, is the mean annual flow at each node as a
percentage of the pre-development flow for the node.
(3) In this section—
mean annual flow, at a node, means the total volume of flow of water at the node in the simulation
period, divided by the number of years in the simulation period.
pre-development flow, for a node, means the mean annual flow at the node simulated as if—
(a) there were no dams or other water infrastructure in the plan area; and
(b) no water had been taken under authorisations in the plan area.

2. Days in no-flow periods to support waterhole persistence
(1) An environmental flow objective for surface water to which this plan applies is that the performance
indicator mentioned in subsection (2) is not more than what the performance indicator was
immediately before the commencement.
(2) The performance indicator, for nodes A to K, is the total number of days in all no-flow periods at each
node as a percentage of the total number of days in the simulation period.
(3) In this section—
no-flow period means a continuous period—
(a) that is greater than—
(i) for nodes A to I and K—1.5 years; or
(ii) for node J—0.9 years; and
(b) that is during the simulation period; and
(c) during which daily water flows at the node are no more than 5ML.

3. Days between fish migration flow events
(1) An environmental flow objective for surface water to which this plan applies is that the performance
indicator mentioned in subsection (2) is not more than what the performance indicator was
immediately before the commencement.
(2) The performance indicator, for nodes A to K, is the total number of days in all intervening periods for
each node as a percentage of the total number of days in the simulation period.
(3) In this section—
fish migration flow event, for a node, means a continuous period of 1 or more days, between 1
September of a year and 31 May of the next year—
(a) starting when the daily water flow at the node is more than the fish movement threshold stated for
the node in the following table; and
(b) ending when the daily water flow at the node is less than the fish movement threshold stated for
the node in the following table.
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Node
A
B
C
D
E
F
G
H
I
J
K

Fish movement
threshold
(ML/day)
8,200
1,700
1,700
2,900
45,00
5,500
8,300
1,000
1,000
14,000
1,000

intervening period, for a node, means a period between fish migration flow events for the node that
is—
(a) 4 years or more; and
(b) during the simulation period

4. Days between floodplain inundation events
(1) An environmental flow objective for surface water to which this plan applies is that the performance
indicator mentioned in subsection (2) is not more than what the performance indicator was
immediately before the commencement.
(2) The performance indicator, for nodes A to K, is the total number of days in all intervening periods for
each node as a percentage of the total number of days in the simulation period.
(3) In this section—
floodplain inundation event, for a node, means a daily water flow at the node that is equal to or
more than the flow rate at which the floodplain starts to fill, as stated for the node in the following
table.
Node
A
B
C
D
E
F
G
H
I
J
K

Flow rate
(ML/day)
27,000
9,000
5,600
16,000
110,000
165,000
28,000
1,000
6,100
14,000
7,500

intervening period, for a node, means a continuous period of more than 4 years and 7 months,
during the simulation period, between floodplain inundation events for the node.

5. Days with river-forming flow
(1) An environmental flow objective for surface water to which this plan applies is that the performance
indicator mentioned in subsection (2) is not less than what the performance indicator was
immediately before the commencement.
(2) The performance indicator, for nodes A to K, is the total number of days with a river-forming flow at
each node as a percentage of the total number of days in the simulation period.
(3) In this section—
river-forming flow, at a node, means a daily water flow at the node that is more than the flow
threshold stated for the node in the following table.
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Node
A
B
C
D
E
F
G
H
I
J
K

Flow threshold
(ML/day)
22,000
9,000
4,400
96,000
110,000
165,000
73,000
1,000
4,600
1,000
13,000

6. Productive base (Underground Water)
(1) An environmental flow objective for underground water to which this plan applies is that, at nodes L,
M and N, the performance indicator mentioned in subsection (2) is at least the water level stated for
each node in the following table.

Node
L
M
N

10th percentile
water level
(mAHD)
320.3
290.5
215.1

7. Base flow (Underground Water)
(1) An environmental flow objective for underground water to which this plan applies is that, at node M,
the performance indicator mentioned in subsection (2) is at least 292.6mAHD.
(2) The performance indicator, for node M, is the 90th percentile water level during the simulation period.
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