Review of Water Plan
(Moonie) 2003
_________________________________________________________________________________

Summary of Monitoring
January 2018

This publication has been compiled by Tess Mullins, Janice Kerr, Doug Harding, James Fawcett and Andrea Prior of the
Aquatic Ecology Unit, Water Planning Toowoomba, Department of Natural Resources, Mines and Energy.
© State of Queensland, 2018
The Queensland Government supports and encourages the dissemination and exchange of its information. The copyright in
this publication is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence.
Under this licence you are free, without having to seek our permission, to use this publication in accordance with the licence
terms.

You must keep intact the copyright notice and attribute the State of Queensland as the source of the publication.
Note: Some content in this publication may have different licence terms as indicated.
Cover photo: Fyke nets set in the Moonie River at Verena, 2006 (Photo: A. Prior).
For more information on this licence, visit https://creativecommons.org/licenses/by/4.0/.
The information contained herein is subject to change without notice. The Queensland Government shall not be liable for
technical or other errors or omissions contained herein. The reader/user accepts all risks and responsibility for losses,
damages, costs and other consequences resulting directly or indirectly from using this information.

Summary
The Water Plan (Moonie) 2003 is currently being reviewed by the Queensland government.
This report will inform the review process by summarising ecological monitoring undertaken
in the Moonie catchment since the plan’s inception. It will also provide a preliminary
assessment of the effectiveness of the plan in meeting its stated ecological outcomes and
will provide links between the plan ecological outcomes, strategies, ecological assets and
research. This report also contains an assessment of environmental rules associated with
the Moonie River Resource Operations Plan.
The Moonie catchment covers approximately 14,870 km2 of south-west Queensland, and the
lower 2% of this area falls into New South Wales, where it joins the Barwon River. Land use
in the catchment is largely grazing and dryland cropping, with a small amount of irrigated
agriculture (cotton & pasture). Water supply for irrigation, stock & domestic and urban
(Thallon) use is managed from several weirs and off-channel storages, with small to medium
weirs at intervals along the river channel. The majority of stored water is harvested from
overland flow and stored in ring tanks. Water resources within the plan area have cultural
and ecological value. Aboriginal people in the Plan area report a deep connection to their
lands and waters, wherein the health of the environment is closely tied to the wellbeing of
the people. Significant ecological features include the Southern Brigalow Belt bioregion,
protected species, diverse flora and fauna, including fish communities and extensive
floodplain wetlands that provide habitat and breeding opportunities for waterbirds (e.g.
Thallon Waterholes).
The monitoring referred to in this report includes projects conducted by the State
Government of Queensland and projects of relevance conducted by external bodies. These
include the Environmental Flows Assessment Program (EFAP), which implements projects
focussed on characterising the flow requirements of ecological assets. Other environmental
and ecological monitoring programs and research projects implemented by Department of
Natural Resources, Mines and Energy (DNRME), Department of Environment and Science
(DES), Murray Darling Basin Authority (MDBA) and other organisations are summarised in
Section 3.2 and general ecological research conducted in the plan area during the life of the
water plan is summarised in Section 3.3.
A preliminary assessment of ecological outcomes (Section 4) has considered the
effectiveness of the water plan in meeting its stated ecological outcomes. It makes reference
to the current level of risk to ecological assets; current knowledge provided by projects
conducted during the life of the plan; and current knowledge from projects that provided
background information related to ecological outcomes and/or assets. Based on the
outcomes of monitoring and research data currently available, an initial assessment of
progress towards addressing each ecological objective has been made.
Section 5 provides an assessment of the environmental rules contained within the Moonie
River Resource Operations Plan. Monitoring data and research outcomes have been used
to undertake this assessment.
This report forms part of a suite of documents that underpin the Water Plan Review process
in Queensland.
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1 Introduction
1.1 Purpose and objectives
The Water Plan (Moonie) 2003 (herein referred to as the Plan) is currently being reviewed by
the Queensland government through the Department of Natural Resources, Mines and
Energy (DNRME). This report will inform the review process by summarising ecological
monitoring undertaken in the Moonie catchment since the Plan’s inception. It will also
provide a preliminary assessment of the effectiveness of the Plan in meeting its stated
ecological outcomes and will provide links between the plan ecological outcomes, strategies,
ecological assets and research.

1.2 Legislative requirements
Queensland's commitments to national water reform are principally met through the Water
Act 2000 under which the Queensland Government plans for the allocation and sustainable
management of water through the preparation of Water Plans for any part of the state. Water
Plans are subordinate legislation to the Water Act 2000.
Section 46 of the Water Act 2000 requires that a draft Water Plan must state water and
natural ecosystem monitoring requirements that assist in assessing the effectiveness of
proposed management strategies in achieving the stated water plan outcomes.
Over the past decade, surface water resources in the Moonie catchments have been
managed under the Water Plan (Moonie) 2003. The Plan is now due for review. The new
Plan must be consistent with the Basin Plan (2012) and needs to be accredited by the
Murray-Darling Basin Authority (MDBA).
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2 Background
2.1 Overview of the plan area
The Moonie Plan area is situated in south-west Queensland, east of St George. No major
urban centres exist in the catchment. The catchment is bordered to the north and west by
the Condamine-Balonne catchment and to the east by the Border Rivers catchment (Error!
eference source not found.). The Moonie River is a dryland system 525 km in length and
drains an area of 14,870 km2 (Department of Natural Resources, 1999). The majority of the
catchment (approximately 98%) lies in Queensland where the river flows generally southwest, crossing into northern New South Wales where it joins the Barwon River. The Moonie
River forms part of the northern Murray-Darling Basin with the Barwon River contributing to
the Darling River in New South Wales. The catchment has a low gradient with the river
passing from an altitude of ~350 m in the upper catchment to ~150 m in the lower catchment
at the junction with the Barwon. The Moonie catchment represents 1.4 percent of the total
area of the Murray-Darling Basin (Murray-Darling Basin Authority, 2016a).
Several minor tributaries feed the Moonie River and include Teelba Creek, Stephens Creek,
Parrie Moolan Creek, Wongle Wongle Creek, and Toombilla Creek. The climate of the
Moonie catchment is classed semi-arid and is typified by 500-600 mm average rainfall each
year with a mean annual evaporation rate of 1,800-2,200 mm per year. Variation in annual
temperature and rainfall across years is high (Bureau of Meteorology, 2007). River flow is
dominated by rainfall run-off as opposed to being a groundwater fed system. The sporadic
nature of rainfall events characterises the hydrology of the system which typically shows
high variability in flow. Frequent periods when the system is absent of flow are interspersed
with unpredictable and intermittent large-scale flow events that reflect the rainfall trends in
the region. The Nindigully gauge station reportedly shows flow in the Moonie River occurs
just 35 percent of the year. This trend produces river morphology dominated by a series of
disconnected waterholes (Department of Natural Resources and Water, 2007).
Three gauge stations currently monitor flow in the Moonie River: Fenton gauge (most
downstream gauge), Nindigully gauge (middle catchment) and Flinton (most upstream
gauge) (Department of Natural Resources and Mines, 2016). In the downstream reach of the
Moonie River, large flow events can result in flooding of low lying areas and create overland
flow which connects the Moonie, Weir and Macintyre Rivers (Department of Natural
Resources, 1999).

2.1.1 Land and water use
Land use in the catchment is dominated by grazing and dryland cropping with a small
amount of irrigated agriculture for cotton and pasture (Department of Science, Information
Technology and Innovation, 2015). The Moonie River is subject to moderate water
regulation, with several weirs and off-channel storages (Sternberg et al., 2008). Small to
medium weirs interspersed along the river provide water storage for irrigation purposes
(predominantly cotton) and the Thallon weir supplies town water. The majority of stored
water is harvested from overland flow and stored in ring tanks. The Moonie River has no
major water storages (MDBA, 2016a).
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Figure 1 Moonie River catchment water plan area showing gauge locations (DNRM, 2016).
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2.1.2 Ecological significance
The Moonie catchment has several characteristics of ecological significance including:


The Southern Brigalow belt – a major bioregion typified by remnant Brigalow forests,
poplar box, Wilga and white cypress pine.



Protected species such as the Australian painted snipe and freckled duck.



Diverse flora including river red gum, coolabah, lignum and black box.



Diverse fish communities including olive perchlet, bony bream, gudgeons, golden
perch and eel-tailed catfish.



Extensive floodplain wetlands (over 100 wetlands of greater than 1 hectare each) the wetlands provide habitat for waterbirds and contribute to high biodiversity and
unique in-stream systems.



The Thallon waterholes - significant ecological sites supporting up to 20,000
waterbirds and acting as a refuge to aquatic and terrestrial fauna. The two
waterholes fill from overbank flows and measure approximately 12 ha and 21 ha in
area (CEWO, 2013).

3 Monitoring programs in the plan area
The monitoring referred to in this report includes projects conducted by the State
Government of Queensland in addition to projects of relevance conducted by external
bodies. This section identifies monitoring programs which have capacity to inform the plan
review process.
Section 3.1 summarises monitoring programs conducted by the Department of Natural
Resources, Mines and Energy’s Environmental Flows Assessment Program (EFAP). These
projects were implemented during the life of the plan and focussed on characterising the flow
requirements (ecohydrologic rules) of ecological assets. Section 3.2 summarises monitoring
programs implemented during the life of the water plan undertaken by other organisations.
Section 3.3 lists general ecological research conducted in the plan area over the past ten
years. These projects have provided context to the ecological state of the catchment but
have not contributed directly to the assessment of plan effectiveness. The summary of
monitoring and research provided in Section 3 is followed by a preliminary assessment of
ecological outcomes in Section 4.

3.1 DNRME Environmental Flows Assessment Program
An ecological asset is an ecosystem component that occurs naturally in the plan area and is
critically linked to flow, i.e. is dependent on flow to support its long term integrity. An
ecological asset may be a species, a group of species, a biological function, an ecosystem
or a place of natural value. EFAP collects ecological information on the flow requirements of
ecological assets to develop “explicit, quantitative rule sets” that link the requirements of
ecological assets with aspects of the flow regime – known as ecohydraulic rules (DSITIA,
Review of Water Resource (Moonie) Plan 2003: Summary of Monitoring
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2014). This information informs the development of ecological models and decision tools
which are used in the assessment of the plan. This section includes a description of each
EFAP project conducted in the Moonie catchment.

3.1.1 Barriers project
Dams and weirs can act as barriers to the movement of fish in rivers. This project aimed to
understand the distribution of instream barriers in the Moonie catchment, and the extent to
which individual barriers might influence fish movement. The outcomes from this project will
be used in modelling the frequency of flows that provide opportunities for movement to
migratory and flow spawning fish. This project was conducted in two stages: stage one
collated information on existing barriers such as location and structure characteristics, and
investigated the application of current methods for calculating barrier drown-out (when a
barrier is submerged to a depth that facilitates the passage of fish) (Figure 2). Stage two was
validated in the Condamine-Balonne catchment with discharge at drown-out values
generated by the Keller method (Keller et al., 2012) by comparing them with field data,
where depth loggers were used to record the change in water levels before, during and after
drown-out events. Depth loggers successfully recorded drown-out events at four weir
locations in the Condamine-Balonne.
Currently, a database of barriers and barrier characteristics has been collated. Drown out
values have been included where available. A list of priority barriers for modelling has been
identified to inform fish movement modelling. Priority barriers were determined on the basis
of the available structural information, with barriers more likely to obstruct fish movement
being given high priority.
This project has provided the data necessary to estimate the frequency of opportunities for
fish movement and spawning migration; and to model fish population viability in the Moonie
catchment. Such modelling would provide a measure of the expected impact on species
from water resource use, with consideration given to barriers to movement and stream
connectivity. By comparing modelled flow data representing pre-development and full
entitlement scenarios, the model can quantify risks to fish population viability posed by water
resource development. In the Moonie catchment, migratory and flow spawning fish can be
represented by the golden perch (Macquaria ambigua) because there are research findings
that detail movement patterns of this species in the Moonie River and sound biological
information regarding relationships between flows and reproduction. The information
provided by this monitoring will be used for plan review and complementary/toolbox
measures.
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Figure 2: Altonvale Weir under near drown-out conditions (Photo: R. Woods).

Ecological
Asset
Flow
spawning fish
guild and
Migratory fish
guild

Related
Flow
Indicator/s
Medium flows

Ecological
Outcome
9(e) ii, iii 9(h).

Findings
A number (31) of barriers to fish movement occur
in the plan area, with an additional seven
unconfirmed structures. These structures provide
additional risks to aquatic communities that are not
accounted for by risks from changes to the flow
regime.

3.1.2 Floodplain wetlands
Wetland systems within the catchment have been identified as ecological assets (Figure 3).
Wetlands are highly valued for the diverse ecological benefits they provide as refuge
systems and habitat for diverse aquatic and bird life. Their value as refuge systems is of
particular importance in the dry catchments of western Queensland and the northern Murray
Darling Basin. It is therefore critical to build an understanding of wetland inundation
frequency and extent to identify the hydrological parameters that support and maintain these
systems. This study aimed to achieve this by identifying river flow discharge values which
represented wetland inundation thresholds. Time series analyses of Landsat imagery was
used to achieve this (DSITI, 2017).
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Figure 3: An floodplain wetland (upstream of Nindigully) in the Moonie catchment (Photo: R. Woods).

This study was constrained to the Queensland Condamine, Maranoa, Balonne, Moonie,
Border Rivers and their associated Floodplain Assessment Reaches (FAR) as defined by
DNRME. A FAR is the area of channel and floodplain able to be accurately represented by
flows at a node gauge (gauge station used for modelling purposes). Wetlands identified
within FARs were analysed on corresponding Landsat imagery to assign a status of wet, dry
or cloud covered to each area. Gauged stream flow was used to align patterns of wetting
and drying for wetlands in a FAR with the magnitude of flooding required to cause
inundation. These “commence-to-fill” thresholds took into account factors other than stream
flow, such as local rainfall, that may have caused wetland filling. The time series of images
used in the analysis was not continuous, due mainly to long periods when cloud cover
obscured the imagery. Factors such as these demanded a precautionary approach to data
analyses (DSITI, 2017). In order to ensure estimates of floodplain inundation were
reasonable, additional information sources including floodplain inundation height from cross
sections and ‘points of inflection’ were used (sensu Woods et al., 2012).
Commence to fill thresholds were identified for 35 floodplain wetlands. These thresholds
ranged from 3,682 to 81,064 ML/day (Figure 4). The thresholds at which wetland inundation
occurs at selected wetlands is shown in DSITI (2017). Where multiple thresholds are listed,
different wetlands within the floodplain assessment reach are inundated by different flow
volumes.
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Figure 4: An example of floodplain wetland commence-to-fill thresholds (ML/day) for selected wetlands in Moonie
Floodplain Assessment Reaches.
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Floodplain wetland persistence was calculated for each wetland using the same image
analysis results as for the inundation thresholds. Filling events were identified as dates when
the wetland was > 90% full, and where this was an increase relative to previous and
subsequent dates. The wetted area was then tracked over all subsequent dates in the drying
sequence. The drying sequence was considered to have ended upon complete drying, or
with a new filling event. With consideration of all drying sequences for each wetland, the
persistence time was considered to be the minimum time taken for a wetland to reach its
minimum extent above zero. Cluster analysis was used to identify wetland complexes that
are likely to represent habitat for the eastern snake-necked turtle, and the longest
persistence time in each complex was considered to be the ecologically significant value for
the eastern snake-necked turtle (Table 1).

Table 1: Persistence time of wetlands that fill at the eastern long-necked turtle habitat threshold

FAR
417201B

96

101994

417204A

96

101951

417205A

208

102151

Ecological
Asset
Floodplain
wetlands

Wetland ID associated with
this persistence time

Persistence time (days)

Related
Flow
Indicator/s
Overbank
flows

Ecological
Outcomes
9(e) iii, 9(h)

Findings
Filling thresholds were identified for 35 wetlands
in the Moonie River catchment. Persistence times
were estimated for a subset of these wetlands.
This work provides inundation thresholds
indicating the availability of floodplain wetland
habitat for the eastern snake-necked turtle.
Information from this project will be used to inform
ecological models and to assess risk to wetlands
and turtles for the Plan review.

3.1.3 Waterholes as refugia (in collaboration with eWater CRC)
3.1.3.1 Fish movement
In many dryland rivers, fish are confined to isolated waterholes for much of the year. It is
only during the short-duration flow events that typify the hydrology of these systems that they
are able to move between waterholes, explore their home range and select optimum local
habitats. Because most of the river channel will dry following such events, there is a strong
survival imperative for selection of refuge waterholes. Modifications to both flow regime and
hydrological connectivity have the potential to reduce movement opportunities.
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A total of 220 golden perch (M. ambigua, Figure 5), spangled perch (Leiopotherapon
unicolor), freshwater catfish (Tandanus tandanus) and bony bream (N. erebi) were tagged in
the Moonie River and movement monitored over 85 km of channel using a network of
receiver stations to identify: (i) which flow events trigger fish movement between waterholes;
(ii) differences in response due to species, sex and size; (iii) refuge preferences; and (iv) the
effect of barriers (weirs and road crossings) (see DERM, 2010).
The majority of individuals of all species moved during flow events, but the response was
species-specific. In general, there was no clear upstream or downstream preference and
most utilised a stream length of up to 20 km, though some individuals ranged over more than
70 km in only several days. Timing of flow appears to be more important than magnitude, as
most movement occurred in response to the first post-winter flow event, independent of its
magnitude and duration. Many of the fish that moved returned to their starting waterhole
either by the end of an event, or on subsequent events, suggesting ability to home and a
preference for more permanent refuge pools (see DERM, 2010).

Figure 5: A golden perch caught in the Moonie River.

Findings highlight that fish in these systems utilise networks of waterholes and that
management should aim to maintain movement opportunities at large spatial scales to
preserve population resilience.
Ecological
Asset
Flow
spawning
fish guild and
Migratory fish
guild

Related
Flow
Indicator/s
Integrated
flow bands

Ecological
Outcomes
9(e)(i)-(iii)

Findings
Fish move between waterholes in response to
flows but these responses vary between species.
They often return to their pool of origin and prefer
more permanent refuge pools. The timing of a
flow is important - most fish move in response to
the first post winter flow.
This work informs the development of
ecohydraulic rules and the determination of risk to
flow spawning and migratory fish using an
ecological modelling approach.
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Rules within the ROP can be reviewed with
reference to the importance of maintaining a
network of waterholes that supports the
abundance and diversity of fish species.

3.1.3.2 Waterhole persistence
Waterholes act as drought refuges which play a vital role in many river systems, allowing
aquatic taxa to survive periods when there is no flow and surface water availability is limited
(Figure 6). An understanding of the role and function of refugial waterholes is necessary to
best manage these habitats and ensure that risk to waterhole-dwelling biota is minimised. In
order to maintain viable regional populations of biota, refugia must be able to support both
the resistance and resilience of local populations. This requires the persistence of highquality waterhole habitats for the duration of no-flow spells, as well as connectivity between
them during flows. A number of investigations have been undertaken in Queensland Murray
Darling Basin (QMDB) rivers on the themes of persistence, quality and connectivity, to
provide knowledge for decision-making (see DERM, 2010). Of these, the first study carried
out in the Moonie River, looked at both waterhole persistence and connectivity.

Figure 6: Moonie River waterhole.

Fifteen waterholes were selected in the Moonie River. Their bathymetry was surveyed and
data was collected to quantify evaporation and sedimentation. Fish were also sampled and
tagged at this time (see above Section 3.1.3). The modelled persistence time for Moonie
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River waterholes, in the absence of flow and rainfall ranged from 350 to 820 days. The
modelled maximum no-flow spell from the IQQM is just over 700 days. Notwithstanding
localised rainfall topping up waterhole levels, it’s likely that nearly all the waterholes would
dry completely during a severe drought, with the resultant loss of available habitat posing a
risk to aquatic biota. Outputs of the persistence models were used to develop a simple
predictive relationship between depth and persistence for the Moonie River, and applied to a
reach of river to map temporal habitat availability. The effect of two pressures on waterhole
persistence, water resource development and sedimentation, were assessed. The effect of
water resource development scenarios in the Moonie catchment posed little increased risk of
waterholes drying. However, rates of waterhole infilling by sedimentation were high in the
Moonie catchment, at up to 2.8 m of sediment accumulation since the 1950s, reducing
waterhole depth and persistence time.

Ecological
Asset
Waterholes
as refugia

Related
Flow
Indicator/s
No flow, low
flow

Ecological
Outcomes
9(e)(i)-(iii),
9(g)

Findings
Sedimentation poses a greater risk to waterhole
persistence and the resilience of the aquatic
community following extended droughts than does
water resource development. Although
development increases the risk of increased
sedimentation in reaches in the lower Moonie.
Data from this project will be used to assess the
risk to waterholes for Plan review and will inform a
review of ROP rules.

3.2 Summary of other research projects and monitoring
programs
3.2.1 Q-catchments program (formally Stream and Estuary Assessment
Program)
Q-catchments is a Queensland Government monitoring program managed by the

Department of Environment and Science (DES). The program runs state wide, alternating
across different catchments annually. Monitoring is designed to collect data to report on the
ecological condition of Queensland’s aquatic ecosystems with particular focus on riverine
systems. Primarily, Q-catchments identifies and ranks threats to Queensland’s aquatic
ecosystems to improve understanding of the effect threats have on ecosystem condition
(Figure 7). Q-catchments collects information on threats to ecosystems which are not
necessarily directly related to river flow. This information builds an improved understanding
of the impact of threats on ecosystems apart from the threats associated with water resource
management alone. Q-catchments reports on ecosystem condition based on a Pressure
Stressor Response (PSR) risk assessment framework (Negus et al., 2015). Ultimately, this
information informs decision making processes including water plan ecological outcome
assessment.
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Q-catchments measures ecosystem condition by assessing the current level of threat in a
region and monitoring the response of the ecosystem. In the eastern portion of the QMDB, a
range of experts with knowledge of riverine ecosystems were consulted to determine key
threats in each catchment. Experts included staff from Water Planning Ecology formerly
within the Department of Science, Information Technology, Innovation and the Arts (DSITIA),
staff from the Department of Natural Resources, Mines and Energy (DNRME), and other
scientific experts with a focal interest in these catchments. Individuals assigned likelihood
and consequence scores to rank and categorise threats. Staff from the former DSITIA and
DNRME reviewed prioritised threats to ascertain if these aligned with current data and
knowledge within the departments. As part of this prioritising process the hydrology category
was broken into three distinct threats - waterhole persistence, water level fluctuation and
longitudinal connectivity. A comprehensive literature review of all of the prioritised threats
was completed and incorporated into the risk assessment process. Agreement on the risk of
each threat to the selected eastern catchments of the QMDB was reached in the final stages
of review (Negus et al., 2015).

Figure 7: The Q-catchments Pressure – Stressor – Response conceptual understanding (Negus et al., 2015).

A list of priority threats was developed for the Moonie catchment. The Queensland MurrayDarling Basin review was based on the catchment scale thus threats on a local scale may
have different risk levels. Five threats were ranked as high risk in the QMDB . Those
pertaining to the Moonie were:
1. Instream pest fauna - high risk; and
2. Deposited sediment – high risk (Negus et al., 2015).
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Instream Pest Fauna
Introduced fish species pose a threat to the abundance and diversity of the native aquatic
fauna through increased predation and competition. They may also introduce diseases and
parasites. Five introduced fish species and one toad have been identified in the Queensland
Murray-Darling Basin: European carp (Cyprinus carpio), eastern mosquitofish (Gambusia
holbrooki), goldfish (Carassius auratus), pearl cichlid (Geophagus brasiliensis), Mozambique
tilapia (Oreochromomis mossambicus) and cane toad (Bufo marinus). Pearl cichlid and
Mozambique tilapia are not currently present in the Moonie catchment but there is a risk of
future expansion into this area.
European carp are common, large, long-lived, rapid-growing and tolerant of a wide range of
environmental conditions. These characteristics, combined with high biomass, indicate an
enormous potential to compete with native species for food resources. Their bottom feeding
habit also increases turbidity and disturbs benthic communities. They may also carry anchor
worm (Lernaea cyprinacea) which can infect Murray cod and golden perch larvae. Gambusia
are also widespread, abundant, tolerant and have a high reproductive rate. They compete
aggressively with small native fish species and consume their eggs. Goldfish are widespread
but they prefer cooler waters and are very likely to compete seriously with native fish when
they are numerous. Cane toads are common and widespread across the QMDB
(Department of Agriculture and Fisheries - Biosecurity Queensland, 2016), and are known
mainly from parts of the northern Moonie catchment. Cane toads are likely to be impacting
on aquatic ecosystems, as native aquatic species are vulnerable to cane toad toxin when
they ingest cane toads and tadpoles, and are also at risk from predation and competition.
Cane toads may also spread the chytrid fungus and nematodes to native frogs.
There is a high risk of future establishment of two cichlid species, Mozambique tilapia and
pearl cichlid. These are hardy species that have successfully invaded other catchments in
Queensland. They are highly fecund, tolerant of a wide range of conditions and require
simple food resources. They tend to move downstream to evade drought conditions, using
saline waters as a refugia. In addition to competition, they may prey upon eggs, larvae and
adults, behave aggressively and disturb spawning and nesting sites.
Climate change
Decreases in rainfall and associated reductions in river flow are likely to present as a result
of climate change in the QMDB (Adamson, Mallawaarachchi and Quiggin 2009; Chiew et al.
2008; Jones et al. 2002). By 2030, it is predicted that mean river inflows will reduce by
around 25% in the Moonie catchment, with more extreme droughts and floods (Adamson,
Mallawaarachchi and Quiggin 2009). This type of change is likely to place further stress on
freshwater fish. Reduced flood frequency and duration may also affect river red gums
(Eucalyptus camaldulensis) through water stress and reduced survivorship of seedlings. A
loss of river red gums would reduce terrestrial subsidies to aquatic ecosystems, shading,
submerged habitat availability and allochthonous food supplies. Reductions in river inflows
may also cause drought refugia waterholes to be less persistent.
Deposited sediment
In intermittent rivers such as the Moonie River, aquatic habitat is reduced to a series of
waterholes separated by dry river bed when flow ceases. The persistence of these
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waterholes varies, and those that persist the longest act as drought refuges where aquatic
biota can survive to repopulate the river when flow re-commences. Deposited sediments can
decrease the persistence of these waterholes by reducing the depth of the water column,
which can increase water temperature and in turn increase evaporation reducing the
potential persistence time. A reduction in refuge waterholes leaves the aquatic community
within the entire river system vulnerable to extirpation by extended drought. High
sedimentation rates (2.8 m/50 years) have been found in the Moonie River (see Section
3.1.3 Waterholes as Refugia).
Conclusions
Priority threats were identified for the Moonie River Water Plan area by the Q-catchments
risk assessment process. This information may feed into the plan review process by
providing information on whether ecological outcomes can be achieved through water
management alone, or if management of additional threats is required.

Ecological
Asset
Q-catchments
is focussed
on a range of
ecological
parameters.

Related Flow
Indicator/s
Q-catchments
does not
specifically
target
indicators
dependent on
flow.

Ecological
Outcomes
Generally;
9(e)(i)-(iv),
9(h)

Findings
High risk threats relevant to the Moonie River
catchment were:
1. Instream pest fauna - high risk;
2. Deposited sediment – high risk

3.2.2 Sustainable Rivers Audit
The Sustainable Rivers Audit (SRA) is coordinated by the MDBA. The SRA commenced in
2004 and has progressed through two main stages, SRA1 and SRA2. SRA1 focussed on
three assessment themes (fish, hydrology, macroinvertebrates) from 2004 to 2008. SRA2
assessed five themes (hydrology, fish, macroinvertebrates, vegetation, physical form &
hydrology) from 2009 to 2014. (In 2015, the MDB Fish Survey commenced, using the
methodology and sampling sites of the SRA program, but with a focus solely on fish. To date
there are no results available). The SRA is reported at valley scale and monitoring was
conducted across sites within several zones in each valley. There were 23 valleys monitored
across the Murray-Darling Basin (Davies et al., 2012).
The SRA collected data to monitor and report on the condition of ecosystems in the
catchment. Data is comprehensive and communicated under the specific themes discussed
above. Each theme is composed of specific environmental indicators which are analysed
and together indicate the condition of various parts of the ecosystem. Combined, the
condition assessments are drawn upon to indicate ecosystem health. Condition
assessments are made on a five staged scale relative to reference condition (ecosystem
condition without human induced changes). The scale includes; good to moderate, poor and
very poor to extremely poor (Davies et al., 2012).
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The Moonie River catchment was not assessed individually under the SRA, but was included
within the Border Rivers assessment. Thus overall rankings for the Border Rivers
catchments are inclusive of the Moonie catchment and are reported here. Overall, the
ecosystem health of the Border Rivers Valley, as reported by the SRA1 and SRA2 are;
1. SRA1 - (data collected 2004 to 2007); Ecosystem health was moderate (Davies et
al., 2008).
2. SRA 2 (data collected 2008 to 2010): Ecosystem health was poor (MDBA, 2012b).
Methodological changes were made between SRA1 and SRA2. These changes aimed to
more accurately represent the condition of ecological components (themes) and overall
ecosystem health. Some notable changes included of the addition of new themes
(vegetation, physical form) in SRA2. The zones in SRA2 also changed to include Valley. It is
recommended results are not compared across years due to the influence of the different
methods on the overall health ratings of valleys. The additional data collected under SRA2
deems outputs unsuitable for comparison against SRA1 (MDBA, 2012a).
SRA1 sampled the Border Rivers in 4 zones; upland, lowland, montane and slopes. SRA1
ranked the hydrology theme in the Border Rivers Valley as moderate to good condition
overall. The fish community in the Border Rivers Valley was rated of moderate condition.
Intrusion of alien species was moderate except in the upland zone where the system was
dominated by alien species. Native fish were often abundant and most species were found in
each zone. Despite this, species richness had diminished, particularly in the lowland and
montane zones. There was considerable variation in species richness among sites. SRA1
ranked the macroinvertebrate community in moderate condition, however, the upland and
montane zones were in poor condition showing a loss of most disturbance-sensitive families.
The lowland and slopes zone were in better condition. (Davies et al., 2008).
SRA2 assessments of the Moonie catchment are summarised in Table 2, as there are no
Montane or Upland sections to the Moonie river, only Slopes, Valley and Lowland have been
reported on. Hydrology was assessed as good, with moderate alteration from reference
conditions. Fish community was assessed to be in poor to moderate condition and
dominated by of native fish (abundance and biomass). However, lowland zones lacked 50%
of predicted native species and recruitment was moderate. Macroinvertebrates species
richness varied spatially with a low number of families in lowland zone and highest in the
slopes. The additional vegetation theme indicated significant divergence from the reference
condition. The last category for SRA2 was physical form, which reported floodplain dynamics
as moderate, elevated sediment loads and simplified channels (Davies et al., 2012).
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Table 2: Summary of results for the Moonie catchment from SRA2

Theme

Lowland

Slopes

Valley

Hydrology

Moderate

Good

Good

Fish

Poor

Moderate

Moderate

Macroinvertebrates

Moderate

Moderate

Moderate

Vegetation

Moderate

Poor

Poor

Physical Form

Moderate

Moderate

Moderate

Overall:

Poor

Despite the SRA2 results (Table 2) suggesting that the Moonie catchment would be rated in
Moderate condition when looking at Fish Macroinvertebrates and vegetation, when
compared to the rest of the catchments reported on by SRA2, it was rated as Poor. Of the 23
valleys surveyed in SRA2 only one was rated as Good and only one was rated as Moderate,
15 were rated as Poor and six as Very Poor. The information provided by the SRA provides
valuable background information on the condition and trends of a range of important
ecosystem components. Information will be gleaned from this study to support water plan
review processes where appropriate.
The Murray-Darling Basin Fish Survey (2014 to 2018) program was commenced in 2014 to
monitor fish condition at the Basin scale. This data will be used to address fish targets set
out in the Basin Plan (Schedule 7) and the Basin-wide Environmental Watering Strategy. No
results from this program are currently available and it is due to report in 2018.

Ecological
Asset

Related
Flow
Indicator/s

Ecological
Outcomes

Findings

Varied

Varied.

9(e)(i)-(iii)

SRA1: Overall, ecosystem health was considered
to be moderate for the Border Rivers, including
the Moonie River catchment.
SRA 2: Overall, ecosystem health was
considered poor for the Border Rivers, including
the Moonie River catchment.

Review of Water Resource (Moonie) Plan 2003: Summary of Monitoring

20

3.2.3 DNRME Surface Water Ambient Network
DNRME’s Surface Water Ambient Network (SWAN) program commenced in 1990 and
collects water quantity and quality data. This is used to report on the condition of freshwater
ecosystems in Queensland and assess trends in water quality. It also informs the
management of surface water resources in Queensland.
SWAN provides long-term water quantity information from a network of gauging stations on
streams in Queensland, including water flow (discharge) and height (level). This data informs
an understanding of flow regimes in Queensland catchments. In the Moonie catchment,
water quantity data is collected at Nindigully (417201B), Fenton (417204A) and Flinton
(417205A).
Continuous and ad hoc water quality data is collected from a sub-set of sites in the statewide stream flow monitoring network (gauging stations). In the Moonie catchment, water
quality is only collected from the gauge at Fenton (417204A) (Table 3). Continuous data
collected at this gauge includes electrical conductivity at 25º C and temperature. Ad hoc insitu data may be collected at gauge sites or from other sites as required. In-situ
measurements may include any or all of the following indicators: electrical conductivity at 25º
C (a measure for salinity); pH at 25º C; temperature; nutrients; and turbidity (DEHP, 2013).
Electrical conductivity, total nitrogen, total phosphorous and turbidity are assessed under
laboratory conditions.
Water quality data is collected at a range of frequencies and within the full range of flow
conditions to ensure the long-term database is representative of flows. It is assessed against
the Queensland Water Quality Guidelines (QWQG–DEHP, 2009a and 2009b) for slightly-tomoderately disturbed aquatic ecosystems (where available). In provinces that lack water
quality guidelines, interim reference ranges are calculated using available water quality data
from appropriate reference sites. As the results are based on relatively few samples
collected over multiple years, they can only be considered indicative of the condition of water
quality (DERM, 2011).
Turbidity is generally high throughout the Queensland Murray-Darling sampling area (Figure
8). In the Moonie catchment, a weak trend of rising electrical conductivity accompanied by
falling turbidity has been observed. This trend is thought to be the result of climatic factors,
although there is no apparent link between these and turbidity (DERM, 2011).
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Figure 8: The Moonie River at Nindigully showing characteristic turbidity and surface layers of algae near the
bank.

Table 3: Average water quality results for Fenton, based on available data only (2003 – 2017).

Average of
Mean E
Conduct.
(μS /cm)

Average of
Min E
Conduct.
(μS /cm)

Average of
Max E
Conduct.
(μS /cm)

Average of
Mean
Water
Temp (Deg.
C)

Average of
Min Water
Temp (Deg.
C)

Average of
Max Water
Temp (Deg.
C)

2003

113.2

111.1

115.3

20.1

19.3

21.2

2004

133.5

130.4

136.6

20.3

19.5

21.2

2005

102.8

100.9

104.8

22.4

21.5

23.5

2006

148.9

145.7

152.1

19.7

18.6

21.1

2007

141.4

136.5

146.0

19.4

18.5

20.6

2008

176.0

167.7

188.3

19.0

17.8

20.6

2009

121.8

119.8

124.3

19.9

19.0

21.0

2010

161.9

158.6

165.5

20.5

19.8

21.3

2011

161.0

156.7

165.6

20.6

19.8

21.6

2012

167.7

161.9

172.6

25.0

23.8

27.0

2013

160.4

152.4

168.2

20.0

19.1

21.5

2014

148.9

143.9

155.4

17.1

16.1

18.7

2015

92.9

88.7

96.7

19.0

18.0

20.7

2016

98.9

93.3

104.4

20.6

19.5

22.3

2017

187.2

183.0

190.9

19.3

18.3

20.8
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Ecological
Asset
All

Related
Flow
Indicator/s
NA

Ecological
Outcomes
9 (f)

Findings
Turbidity is generally high throughout the
Queensland MDB sampling area, including the
Moonie catchment.
Electrical conductivity rises have been
accompanied by falling turbidity in the Border–
Moonie sub catchment.
Limited data availability creates uncertainty.
Water quantity and quality data provides vital,
baseline information that characterises the water
regime in the Moonie catchment and informs
assessments of ecological and geomorphological
processes.
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3.3 General ecological research projects
The research projects identified in this section have been summarised in tabular form to aid
ease of reference to this information. The research projects identified in Table 4 have not
been summarised in written form as per previous sections as it was determined these
studies were largely published articles and reports available online. In general, these studies
were not devised specifically to provide new data relevant to ecohydraulic flow requirements
of assets for water planning review purposes, although some projects conducted by DES are
closely aligned with these objectives. These studies provide background and contextual
information that is relevant to the water planning area being reviewed.
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Table 4: Summary of general ecological research conducted during the life of the plan

Organisation/Individuals
Balcombe et al. (2012)

Project

Asset

Fish body condition and recruitment success reflect antecedent
flows in an Australian dryland river

Balcombe et al. (2011)

Fish assemblage patterns across a gradient of flow regulation in
an Australian dryland river system

Balcombe et al. (2014)

Fish body condition and recruitment responses to antecedent
flows in dryland rivers are species and river specific

Biggs et al. ( 2013)

Catchment salt balances in the Queensland Murray–Darling
Basin, Australia

Butcher et al. (2009)

genetic structure in Australia’s most widely distributed eucalypt,
Eucalyptus camaldulensis
Casanova (2015)
Roberts and Marston (2000)

Moonie River

Waterholes as refugia
Macquaria ambigua
Tandanus tandanus
Nematolosa erebi
Leiopotherapon
unicolor

Moonie River

Waterholes as refugia
Macquaria ambigua
Tandanus tandanus
Nematolosa erebi

Moonie River

Water Quality

Moonie River at

Floodplain vegetation

Goondoobluie
waterhole
Tchuringa waterhole

10 waterholes from
Killawarra to Fenton

Nindigully and
Fenton.
Moonie River

Eucalytpus
camaldulensis

Review of Water Requirements for Key Floodplain Vegetation for
the Northern Basin: Literature review and expert knowledge
assessment.

Roberts and Marston (2011)
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Waterholes as refugia
Macquaria ambigua
Tandanus tandanus
Nematolosa erebi

GDEs

Congruence between environmental parameters, morphology and

Location
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Floodplain Vegetation

Northern MDB
Southern MDB

-various species.

Organisation/Individuals
Brandis and Bino (2016).
NSW DPI. Northern Basin Review.
Sternberg et al. (2008)

Project

Asset

Flow and waterbird ecology in the Condamine-Balonne and

Waterbirds

Northern MDB

Nematalosa erebi,
Macquaria ambigua,
Waterholes as refugia
Food webs

Moonie River

Floodplain Vegetation

Barwon-Darling and

Barwon-Darling River systems.
Food resource variability in an Australian dryland river: evidence
from the diet of two generalist native fish species

Eco Logical Australia (2015).

Smartrivers ecological modelling in the Lower Balonne.

Prepared for Murray-Darling Basin

Vegetation of the Barwon-Darling and Condamine-Balonne

Authority.

floodplain systems of New South Wales: Mapping and survey of

High gene flow and metapopulation dynamics detected for three
species in a dryland river system

Kernich (2004)

Lower Balonne Airborne Geophysical Project: Regolith Landforms
in the Lower Balonne Area, Southern Queensland, Australia,

channel (Kurmala to
Fenton)

CondamineBalonne floodplain
systems

plant community types.
Huey et al. (2011)

Location

Waterholes as refugia
Maquaria ambigua
Tandanus tandanus
Macrobrachium
australiense

Moonie River

Water Quality

Lower Moonie

10 waterholes from
Killawarra to Fenton

GDEs
Moonie River
Kurmala to
Altonvale

dryland river

Waterholes as refugia
Macquaria ambigua
Tandanus tandanus
Nematolosa erebi

NSW Department of Primary Industries

Fish & Flows in the Northern Basin: response of fish to changes in

Fish

Northern MDB

(2015)

flow in the Northern Murray-Darling Basin.

Marshall et al. (2016)

Go with the flow: the movement behaviour of fish from isolated
waterhole refugia during connecting flow events in an intermittent
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Organisation/Individuals
Sternberg et al. (2012)

Project

Asset

Subtle ‘boom and bust’ response of Macquaria ambigua to
flooding in an Australian dryland river

Steward et al. (2011)

Macquaria ambigua

Terrestrial invertebrates of dry river beds are not simply subsets of
riparian assemblages

Wilkinson et al. (2005)

The role of geophysics in understanding salinisation in

GDEs
Water Quality

Fish recruitment in the Border Rivers and Moonie River

Fish

catchments.
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Ephemeral streams

Southwestern Queensland
Wilson and Wright (2005).

Waterholes as refugia

27

Location
Moonie River
Killawarra to Fenton
Moonie River at
Nindigully
Goondoola Basin
(near Nindigully)
Moonie River

4 Assessment of Water Plan Outcomes
The Water Plan (Moonie) 2003 is currently being reviewed by the Queensland government.
This report informs the review process by summarising ecological monitoring undertaken in
the Moonie catchment since the plan’s inception. It also provides a preliminary assessment
of the effectiveness of the plan in meeting its stated ecological outcomes and provides links
between the plan ecological outcomes, strategies, ecological assets and research. This
document is one part of the overall environmental assessment process. Preliminary
assessment results are detailed in Table 5.
Assessment of the effectiveness of the Water Plan in meeting its stated ecological outcomes
was conducted with consideration of, and reference to:
1. Current knowledge provided by projects conducted during the life of the plan
(Sections 3.1 and 3.2);
2. The level of risk to ecological assets within the catchment (as per ecological risk
assessment conducted by DES (2017)),
3. Current knowledge from projects that provided background information that may be
related to ecological outcomes and/or assets (these projects were not necessarily
conducted ‘on-the-ground’ during the life of the plan) (Section 3.3).
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Table 5: Summary of findings from monitoring programs in relation to stated Ecological Outcomes from Water Plan (Moonie) 2003.

Plan Ecological outcome

Water Plan (WP) / Resource Operations Plan (ROP)

Summary of Monitoring Results

Evaluation of Plan Ecological Outcome

strategies / rules relevant to outcomes
Water is to be allocated and managed in a way that seeks to achieve a balance in the following outcomes—
9 (d) to make water from
the basin available to be
stored and used while
retaining water for the
riverine and associated
environment

The chief executive must not make a decision that would
increase the average volume of water available to be taken
in the plan area.

Please see results of monitoring in sections below.

WP Part 5 Division 2 Section 18
________________________________________
Conditions for taking unsupplemented water

This overarching Ecological Outcome lacks
specificity and its inclusion in the new
Water Plan is not supported.

WP Part 5 Division 3 Section 26
9 (e) to achieve
ecological outcomes
consistent with
maintaining a healthy
riverine environment,
floodplains and wetlands,
including, for example,
maintaining—
(i) pool habitats, and
native plants and animals
associated with the
habitats, in watercourses.

9 (e) to achieve
ecological outcomes
consistent with
maintaining a healthy
riverine environment,
floodplains and wetlands,
including, for example,
maintaining—

This outcome has been achieved through
the water plan framework that provides for
the use of existing storage works whilst
setting a cap on the amount of water that
can be taken from the plan area.

Decisions made when preparing the ROP must be
consistent with achieving Environmental flow objectives (i.e.
end-of-system flow >70% of predevelopment flows) - WP
Part 5, Division 2, section 19; ROP Chapter 1, Section 13,
(1) (a) and (b).
The ROP must consider the impact of infrastructure
operations on biota and natural ecosystem processes - WP
Part 5, Division 4, section 30
The ROP must state the monitoring requirements for water
and natural ecosystems for the Water Plan – WP Part 6,
Sections 45.
When a license is relocated, there must be a new condition
that water may only be taken from a waterhole (or lake) to a
level 0.5 m below the cease-to-flow level - WP Part 5,
Division 7 section 44 (2); ROP Chapter 3, Part 3, Section
43, (2) (b).
ROP:
 Chief executive’s data collection and assessment –
Chapter 5.
 Operating rules (e.g. maintenance of low flow
outcomes and waterhole management) – Chapters
2-4.
 Metering – Chapter 3, Section 11.
 Links to monitoring programs undertaken by other
stakeholders and agencies – Chapter 5, Section
108.

Overall ecosystem health, based on an assessment of fish, hydrology, macroinvertebrates, terrestrial vegetation and physical form, has been assessed as poor
(SRA2). While the physical form theme was assessed as moderate, increased
sediment loads (SRA2, Q-catchments) and high turbidity (SWAN) were reported.
Furthermore, risks to waterhole persistence from sedimentation were considered
more pressing than those resulting from water resource development (Waterholes
as refugia). Risks to waterhole persistence in the Moonie WP assessment area have
been quantitatively assessed in the Plan review (see Ecological Risk Assessment
report (DES 2017)) and found to be low at all assessment nodes. There were no
instances of simultaneous failure events under either flow scenario. The average
number of no-flow days also increased under this scenario but the maximum no-flow
duration was unchanged. It is recommended that monitoring of sedimentation rates
in the Moonie catchment is continued and that further research is conducted to
identify the drivers of increasing sedimentation rates.

Results from monitoring over the life of the
plan, and from the quantitative risk
assessment, indicate that it is unlikely that
waterholes are at risk from water resource
development in the Moonie Plan area. It is
likely that this outcome has been met in the
Moonie Plan area.

WP Part 5, Sections 19 & 30 (see above).

Overall ecosystem health, based on an assessment of fish, hydrology, macroinvertebrates, terrestrial vegetation and physical form, has been assessed as poor
(SRA2). Risks from instream pest fauna are high (Q-catchments). The risks to
Stable Low Flow Spawning Fish (SLFSF) species varied throughout the plan area
but was generally low, but water harvesting that results in abrupt changes in water
depth was flagged as a threat to the viability of populations of these fish in the
Moonie River. It is recommended that recruitment in SLFSF is monitored and that
areas of high quality spawning habitat are identified. This will allow the
implementation of ROP rules that protect spawning conditions for these fish by

It is likely that this outcome has been
partially met in the Moonie Plan area.
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Inclusion of this ecological outcome in the
new plan is strongly supported. Clear
measures and strategies can be
associated with the waterholes Outcome,
and it will provide a sound base from which
to assess the success of the Water Plan in
future review processes.

This Ecological Outcome lacks specificity
and its inclusion in the new Water Plan is
not supported. No clear measures or
strategies can be associated with this
Outcome. It is recommended that ‘riverine

(ii) natural riverine
habitats that sustain
native plants and
animals.
9 (e) to achieve
ecological outcomes
consistent with
maintaining a healthy
riverine environment,
floodplains and wetlands,
including, for example,
maintaining—

Water sharing rules, including rules for managing
unsupplemented water allocations that set minimum passing
flow requirements.
WP Part 5, Section 19 & 30 (see above).
ROP Chapter 3, Part 2 (Water Sharing Rules)

(iii) the natural
abundance and species
richness of native plants
and animals associated
with habitats within
watercourses, riparian
zones, floodplains and
wetlands.

9 (e) to achieve
ecological outcomes
consistent with
maintaining a healthy
riverine environment,
floodplains and wetlands,
including, for example,
maintaining—

limiting water management actions that influence water depth (a) for about 4
contiguous weeks within the spawning season and (b) close to high quality
spawning habitat.

habitats” should be represented by the
waterholes Outcome above.

Overall ecosystem health, based on an assessment of fish, hydrology, macroinvertebrates, terrestrial vegetation and physical form, has been assessed as poor
(SRA2). Risks from instream pest fauna are high (Q-catchments).
The following ecological assets, related to this outcome, have been quantitatively
assessed for the plan review (see Ecological Risk Assessment report (DES 2017)):
Eastern snake-necked turtle and floodplain wetlands. Under the full entitlement
scenario there were small increases (1-2%) in the duration of stress periods for
Eastern snake-necked turtles at 2 nodes: Moonie River at Nindigully and Moonie
River at Fenton. This reflects a full entitlement wetland flooding regime that is not
substantially different to a pre-development scenario This suggests low risk to this
the Eastern snake-necked turtle and floodplain wetlands in the Moonie WP area.
However, it is recommended that further research is conducted to inform wetland
filling thresholds in the Moonie WP area so that filling frequency targets can be
established.

Results from monitoring over the life of the
plan, and from the quantitative risk
assessment, indicate that riverine biota are
at low risk from water resource
development in the Moonie Plan area.
However, fluctuating water levels during
warmer periods currently pose a threat to
SLFSF.
It is likely that this outcome has been
partially met in the Moonie Plan area.
This Ecological Outcome lacks specificity
and its inclusion in the new Water Plan is
not supported.
It is recommended that assets covered by
the broad scope of this ecological outcome
should be represented individually. This
will enable clear delineation of exactly
which assets are to be assessed across
the catchment and allow the development
of specific measures and strategies for
future Water Plan assessment.

Water sharing rules, including rules for managing
unsupplemented water allocations that set minimum passing
flow requirements.
WP Part 5, Division 2, section 19 & 30 (see above).
ROP Chapter 3, Part 2 (Water Sharing Rules)

(iv) active river-forming
processes, including
sediment transport.

The condition of the hydrology in the Moonie catchment has been assessed as good
(SRA1) and physical form has been assessed as in moderate condition (SRA2).
There is evidence of channel widening, bed degradation and increased sediment
loads (SRA2) and sediment deposition (Q-catchments). The risk to “fluvial
geomorphology and river forming processes” has been quantitatively assessed for
the plan review (see Ecological Risk Assessment report (DES 2017)). Results
indicate that the number of bankfull flows required for scouring have been reduced
by 10.3-22.1% in this assessment area under a modelled full entitlement scenario,
with the largest changes at Moonie River at Fenton. This loss of high energy stream
flows may lead to infilling of waterhole habitat and interstitial spaces with fine
particles, representing loss of habitat for aquatic biota.

Results from monitoring over the life of the
plan, and from the quantitative risk
assessment, indicate that river forming
processes are at risk in the Moonie Plan
area.
It is likely that this outcome has been
partially met in the Moonie Plan area.
This Ecological Outcome was included in
the original WRP and is strongly supported
for inclusion in the 2nd generation WP. It
has strong flow-ecology links with potential
for clear measures and strategies to
support implementation and assessment.
Due to the relationship between waterhole
persistence and scouring (i.e. river forming
processes) it is suggested that these two
outcomes be combined.

Review of Water Resource (Moonie) Plan 2003: Summary of Monitoring

30

9 (f) to maintain water
quality at levels
acceptable for water use
and to support natural
ecological processes.

In deciding the operating arrangements and supply
requirements for water infrastructure and the environmental
management rules for the resource operations plan, the
impact of the infrastructure’s operation on the water quality
must be considered.

The data suggests that most water quality parameters are within acceptable limits,
except that turbidity is elevated throughout the catchment (SWAN) and salinity may
be high in lowland reaches.

Monitoring conducted over the life of the
plan indicates that most water quality
parameters are within acceptable limits,
except that turbidity levels are elevated
throughout the catchment. Therefore this
Outcome is likely to have been met overall.

WP Part 5, Division 4, Section 30 (1) (a) (i)
ROP




9 (h) to promote improved
understanding of the
matters affecting the
health of riverine and
associated systems in the
basin.

ROP






It is necessary to include an Environmental
Outcome that refers to the maintenance of
water quality, therefore inclusion in the new
plan is supported.

Operating rules - Chapters 2-4.
Chief executive’s data collection and assessment –
WP Part 6, Sections 45.

Recommendations are made to alter the
wording of this Outcome to include
reference to flows that support water
quality, to more accurately reflect what can
be measured.

Links to monitoring programs undertaken by
other stakeholders and agencies – Chapter 5,
Section 108.

Chief executive’s data collection and assessment –
WP Part 6, Sections 45.
Links to monitoring programs undertaken by other
stakeholders and agencies – Chapter 5, Section
108.
Providing opportunities for community participation
and submissions
Operating rules - Chapters 2-4.

9 (i) consistency with the
Basin Plan 2012 (Cwlth).

All monitoring and research included within this report has contributed to a better
understanding of the ecological, geomorphological and physical processes that have
an association with water flow within the Moonie catchment.

This Outcome is important in highlighting
the significance of continued monitoring
and research to promote improved
understanding of ecosystem health, and its
inclusion in the new plan is supported.
However, it is not appropriate for inclusion
as an Ecological Outcome and it is
recommended it be included as a general,
social and / or economic Outcome.

The Moonie Water Plan, and associated package, will be accredited under the Basin
Plan (2012).

This outcome has been achieved through
the new Plan which will provide a
framework that is consistent with the
requirements of the Basin Plan.
This Outcome is important in highlighting
the significance of operating in a manner
that is consistent with Commonwealth law,
and its inclusion in the new plan is
supported.
However, it is not appropriate for inclusion
as an Ecological Outcome and it is
recommended it be included as a general,
social and / or economic Outcome.
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9 (j) consistency with
water sharing
agreements and
commitments between
the State and New South
Wales.

This Outcome is being achieved through
the ROP being consistent with existing
interstate water management
arrangements.
This Outcome is important in highlighting
the significance of operating in a manner
that is consistent with water sharing
agreements (e.g. Border Rivers Inter
Government Agreement IGA), and its
inclusion in the new plan is supported.
However, it is not appropriate for inclusion
as an Ecological Outcome and it is
recommended it be included as a general,
social and / or economic Outcome.

9 (k) to protect the
productive base of
groundwater.

While the Moonie WP area includes a groundwater management area composed of
sediments above the Great Artesian Basin and the St George Alluvium, these
aquifers are not monitored within the WP area.

This outcome has been achieved through
limitations on take of groundwater, and no
issuing of new licences.

The Groundwater Ambient Network (GWAN) monitors groundwater level and water
quality in Queensland, with 563 bores across the state.
This GWAN program aims to provide:

Information to assist in the management and assessment of Queensland’s
underground water resources

A minimum groundwater water quantity information dataset to assist water
planning processes

It is necessary to include an Environmental
Outcome that refers to groundwater
ecosystems, therefore inclusion of this
Outcome in the new plan is supported.

It is recommended that this network be expanded to monitor groundwater resources
within the Moonie WP area.
Further research into the water levels and water quality required by groundwater
dependent ecosystems in the Moonie WP area is also required.
In 2014, the Water Plan was amended to include groundwater. Take of groundwater
without a water entitlement was permitted only for stock and domestic use and
prescribed activities. No new licences that would increase take were to be granted.
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However, this Outcome is too broad, with
no specific reference to protecting the
ecosystems which depend upon
groundwater. This limits the intent and
scope of the Outcome.
It is recommended this Outcome be refined
to make specific reference to maintaining
the groundwater regime to support
ecosystems. This clarifies the ecological
intent of the Outcome and leads towards
the inclusion of specific and relevant
measures and strategies.

5 Assessment of existing environmental management rules
The management area covered in the Moonie River Resource Operation Plan (ROP) includes the
Moonie River (zones A-H) spanning from headwaters (zone H) to the Queensland-New South Wales
border (zone A).
The ROP applies to water distribution and allocation within the Moonie River management area (ROP
Attachment 1), and includes no major in-stream water storages or associated infrastructure. As such,
the environmental management rules operating within the Moonie River Basin relate only to allocation
and water take limitations.
The following section includes an assessment of compliance and ecological efficacy of rules relating
to environmental management in Chapter 3 of the Moonie River ROP.

5.1 Change of location for allocations with nil passing flow condition
As outlined in the Moonie River ROP (Chapter 3, Part 3, Section 43):

(1) This section applies to a water allocation that has a flow condition that allows water to be taken
when there is no passing flow (‘a nil passing flow condition’).
(2) 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) after the change is made, the allocation includes the following special condition:
‘Taking water under this water allocation is prohibited whenever the water level in the waterhole is
less than 0.5 metres below the level at which it naturally overflows’;
(c) after the change is made, the ‘place’ component of the location of the water allocation must be
limited to an area no larger than the ponded area of the waterhole from which the water will be
taken

This rule relates to ecological outcomes (d), (e) (i, ii, iii), (f) listed in Section 9, and strategies outlined
in Section 30 of the Moonie River Water Plan (WP). The ROP rule is associated with the maintenance
of natural riverine habitats and supporting ecological processes. The intent of this rule is to provide
some protection to waterholes by allowing pumping to occur only down to 0.5 m below the cease-toflow level. This condition is placed on traded allocations where a change in location has taken place.

5.1.1 Implementation
There is no monitoring of this ROP rule and as such there is no reporting on any instances where the
take of supplemented water from a waterhole results in the waterhole being drawn down to more than
0.5 m below its natural cease-to-flow.

5.1.2 Summary of monitoring or assessment
Compliance cannot be assessed for waterholes in the Moonie River WP areas, as the individual
waterholes are not gauged and/or monitored.
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5.1.3 Ecological effectiveness
The ecological effectiveness of this rule is unknown as compliance has not been monitored. However,
the persistence of the waterholes in the Moonie is generally similar, and depth change is driven
mainly by evaporation (DERM, 2011). It was found that the majority of waterholes had persistence
times between 350 and 820 days, without filling from flow or rainfall. The modelled maximum no-flow
spell from the IQQM is just over 700 days. Notwithstanding localised rainfall topping up waterhole
levels, it’s likely that nearly all the waterholes would dry completely during a severe drought. However,
risk to waterholes in considered to be low.
The Moonie River has experienced a high rate of sedimentation over the last 50 years, and this will
also affect the persistence time of waterholes. DERM (2011) removed sediment cores from major
waterholes along the Moonie. These were used to demonstrate that the majority of the sediments
found in waterholes were probably laid down in the last 50 years, based upon the presence of a
nuclear signature from atomic field testing. This time period also corresponds with the
commencement of broad-scale vegetation clearing for agriculture in the region in the 1950s and 60s
(Biggs et al., 2005). While further research is required to verify the rate of sedimentation and the
extent of sediment deposits, these preliminary results suggest that sedimentation may be reducing
waterhole depth and thus affecting waterhole persistence (DERM, 2011).
If water extraction from waterholes in the Moonie continues to occur without monitoring, the
cumulative effects of water abstraction, reduced rainfall (as predicted under some climate change
scenarios), and increased sedimentation rates, vastly increase the probability of a system wide failure
of refugial waterholes during an extended drying phase. Such a failure would have severe
consequences for all of the freshwater biota within the Moonie catchment.

5.1.4 Recommendations
Risk to waterhole persistence is low across the plan area. Strategies to further mitigate this risk may
involve implementation of event management following extended periods of no-flow for a particular
area, where this period exceeds the persistence time of the modelled waterholes.
There is currently no monitoring of existing waterhole extraction in the Moonie River and no way to
determine if there are any instances where the licenced take of water from a waterhole results in the
waterhole being drawn down to more than 0.5 m below its natural cease-to-flow. Metering pumps or
monitoring waterhole depth may provide a means to measure compliance.
Waterholes in the Moonie have low persistence rates. With consideration of the infilling due to
increased sedimentation, these rates are likely to decrease further. These factors highlight the
importance of the restriction of pumping (see above), especially in the more shallow waterholes. It is
recommended that means of reducing the sedimentation rate (e.g. riparian management strategies) in
this Water Plan area are investigated.
Pumping water for stock and domestic purposes is not covered by this rule. Thus, there is no
restriction on pumping a waterhole down to below 0.5 m from cease-to-flow to water stock. This type
of water abstraction would also be captured by monitoring waterhole depth. If such a monitoring
program is not considered feasible, then a change to this rule to restrict pumping to periods with
passing flows may be required.
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Appendix 1: Water Resource (Moonie River) Plan 2003–ecological
outcomes
9 Outcomes, including ecological outcomes, for the plan area
Water is to be allocated and managed in a way that seeks to achieve a balance in the following outcomes—
(a)

to make water available to sustain current levels of, and to support future growth in, economic activity in
the plan area while recognising the social and cultural values of communities in the basin;

(b)

to provide increased security in water entitlements for water users, including protecting the probability of
being able to obtain water under a water allocation;

(c)

to support an effective and efficient market in water allocations;

(d)

to make water from the basin available to be stored and used while retaining water for the riverine and
associated environment;

(e)

to achieve ecological outcomes consistent with maintaining a healthy riverine environment, floodplains
and wetlands, including, for example, maintaining—
(i)

pool habitats, and native plants and animals associated with the habitats, in watercourses; and

(ii)

natural riverine habitats that sustain native plants and animals; and

(iii)

the natural abundance and species richness of native plants and animals associated with

habitats within watercourses, riparian zones, floodplains and wetlands; and
(iv)

active river-forming processes, including sediment transport;

(f)

to maintain water quality at levels acceptable for water use and to support natural ecological processes;

(g)

to promote a continual improvement in water use efficiency, both in the plan area generally and on
individual properties;

(h)

to promote improved understanding of the matters affecting the health of riverine and associated
systems in the basin;

(i)

consistency with the Basin Plan 2012 (Cwlth);
Note—
The Basin Plan 2012 (Cwlth) is made under the Water Act 2007 (Cwlth) and is available at
www.comlaw.gov.au/Details/F2012L02240.

(j)

consistency with water sharing agreements and commitments between the State and New South
Wales;

(k)

to protect the productive base of groundwater.
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Appendix 2: Strategies of the Moonie River Water Plan
30 Deciding operating arrangements, supply requirements and environmental management rules
1) In deciding the operating arrangements and supply requirements for water infrastructure and the
environmental management rules for the resource operations plan, the chief executive must consider—
a) the impact of the infrastructure’s operation on the following—
i)

water quality and temperature;

ii)

instream water levels;

iii) the natural movement of sediment;
iv) the bed and banks of watercourses;
v) riparian vegetation;
vi) habitats for native plants and animals; and
b) the extent to which rapid artificial variations in instream water levels, caused by the operation of the
infrastructure, may adversely affect natural ecosystems; and
c) the impact of the infrastructure on the movement of fish and other aquatic species; and
d) whether the movement of water from a watercourse to another watercourse is likely to adversely affect
the watercourse to which the water is moved; and
e) the likelihood of fish deaths caused by the operation of the infrastructure.
2) Subsection (1)—
a) applies only if the arrangements, requirements or rules are a change from the existing practice; and
b) does not limit the matters the chief executive may consider.
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