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Summary 

The Water Plan (Condamine and Balonne) 2004 is currently being reviewed by the 

Queensland government. This report will inform the review process by summarising 

ecological monitoring undertaken in the Condamine-Balonne 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 Resource Operations Plan. 

The Condamine-Balonne catchment covers approximately 150,101km2 across Queensland 

and New South Wales. The Condamine-Balonne Water Planning area is contained within 

the Queensland portion of the catchment but also includes the Narran Lakes (NSW). Land 

use in the catchment is largely grazing, other dryland agriculture and some irrigated 

agriculture (cotton & grains). Natural gas production from coal seam gas is also a significant 

industry. Water supply for irrigation, stock & domestic and urban use is managed from the 

major water storages in the catchment, Leslie Dam, Beardmore Dam and several smaller 

storages such as Chinchilla Weir. Water is utilised via both supplemented and 

unsupplemented means in addition to harvesting of overland and floodplain flows. 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 wetlands listed by Ramsar and the Directory of Important Wetlands in Australia 

(DIWA); wetlands of national importance; migratory bird habitat; endangered ecological 

communities; diverse flora and fauna; vulnerable species; and habitat for wetland dependent 

species. 

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 DNRME, DES, 

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 

Condamine and Balonne 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 (Condamine and Balonne) 2004 (herein referred to as the plan) is currently 

being reviewed by the Queensland government. This report will inform the review process by 

summarising ecological monitoring undertaken in the Condamine-Balonne 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 Condamine and Balonne catchments 

have been managed under the Water Plan (Condamine and Balonne) 2004. 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).   

 

2 Background 

 

2.1 Overview of the plan area 

The Condamine-Balonne catchment headwaters rise in the Warrego region near the Great 

Dividing Range in southern Queensland and extend to the alluvial plains of the lower 

Balonne River, in south-west Queensland and northern New South Wales. The catchment 

covers approximately 150,101km2 across Queensland and New South Wales. The majority 

(84%) of the catchment is in Queensland, with the remaining 16% in New South Wales 

(Figure 1) (CEWO, 2013; MDBA, 2016a). The Condamine-Balonne Water Planning area is 

contained within the Queensland portion of the catchment but also includes the Narran 

Lakes (NSW).  
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Figure 1: The Condamine-Balonne Water Plan Area, indicating the location of major towns and water monitoring gauges. 
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The Maranoa River is the main tributary of the Condamine-Balonne system (Department of 

Environment and Heritage Protection, 2013). The headwaters of the Maranoa River lie in the 

Carnarvon Range in the north-west of the catchment. The river flows south and meets the 

Condamine-Balonne River north of St George. The Balonne River continues south-west 

through St George after which it breaks into a braided network of channels, waterholes and 

floodplains that form the Narran, Bokhara, Ballandool and Culgoa Rivers, and Briarie Creek. 

During high flows, the Bokhara and Culgoa Rivers flow into the Barwon–Darling River 

downstream of Brewarrina (NSW). The Narran River flows into a series of terminal lakes and 

wetlands which make up Narran Lakes; a Ramsar-listed wetland (Ramsar, 2011). In the 

west of the catchment, Nebine Creek flows in a southerly direction before adjoining the 

Culgoa River in New South Wales.  

The diverse landscape of the Condamine-Balonne catchment is dominated by semi-arid 

plains in the south-west which contribute to approximately two-thirds of the region being 

relatively flat (CEWO, 2013). Tablelands and sloping topography typify the eastern section 

along the Great Dividing Range and steep gorges are located in the north-west forming the 

headwaters of the Maranoa River in the Carnarvon Range. Elevation of the catchment varies 

from ~1,400 m above sea level in the east to ~100 to 200 m above sea level in the south-

west (MDBA, 2016a). Annual average rainfall is variable across the catchment, ranging from 

1,200 mm on the eastern ranges to 400 mm in the west (Australian Government, National 

Water Commission, 2014). The Maranoa Valley receives an average of 500 to 600 mm per 

annum. Most rainfall is received in summer months (Australian Government, National Water 

Commission, 2014). Evaporation rates in the south-west of the catchment are very high 

(MDBA, 2016a). River systems are ephemeral and as a consequence of the semi-arid 

climate, river flows are driven by the natural drought and flood regime of the region. River 

flows in this catchment are typically highly variable. The Department of Natural Resources, 

Mines and Energy (DNRME) currently uses forty-four gauge stations to monitor flow in the 

Condamine-Balonne catchment (DNRM, 2016b).  

 

2.1.1 Land and water use  

Land use in the catchment is largely grazing (cattle and sheep), followed by other dryland 

agriculture and some irrigated agriculture including grains and cotton (DSITI, 2015a; MDBA, 

2016a). Water supply for urban use is managed from the major water storages in the 

catchment. Natural gas production, in particular coal seam gas, is also a significant industry 

(Australian Government, National Water Commission, 2014). Water is utilised via both 

supplemented and unsupplemented means in addition to harvesting of overland and 

floodplain flows (Australian Government, National Water Commission, 2014). The main 

water storages include the Leslie Dam on the Condamine River west of Warwick, and 

Beardmore Dam north/north-east of St George (MDBA, 2016a). Several smaller 

supplemented supply schemes also exist including the Chinchilla Weir and Maranoa River 

water supply schemes (Australian Government, National Water Commission, 2014).   

 

2.1.2 Ecological significance 

The region holds significant ecological value with features including: 
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 Wetlands listed on the Directory of Important Wetlands in Australia (DIWA) 

 Narran Lakes Nature Reserve (Ramsar-listed, national significance) 

 Migratory bird habitat 

 Brigalow-gidgee woodland/shrubland in the Mulga Lands and Darling Riverine Plains 

Bioregions which are endangered ecological communities (NSW OEH, 2011) 

 Diverse flora and fauna including lignum, river red gum woodland, straw-necked ibis 

and native fish 

 Vulnerable species including silver perch, freckled duck and Australian painted snipe 

(state legislation) and under the EPBC Act; great egret, cattle egret and Murray cod 

 Habitat for wetland dependent species 

 Wetlands of national importance including; Lake Broadwater, Great Artesian Basin 

Springs, The Gums Lagoon, Dalrymple and Blackfellow Creeks (Australian 

Government - Department of Environment and Heritage Protection, 2013). 

 

The largest number of wetlands of any catchment within the Murray-Darling Basin occurs in 

the floodplain channel system of the Lower Balonne River. Amongst these is the Narran 

Lakes system which comprises a series of interconnected terminal drainage lakes (Back, 

Clear and Narran Lakes). This lakes system is considered one of the most important 

waterbird breeding habitats in eastern Australia. In addition, the Culgoa River Floodplain is 

listed in the DIWA due to the large area of remnant coolabah woodlands it supports. High 

plant diversity and a low percentage of exotic species characterise and add value to the 

Culgoa National Park in this region. (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. 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. 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. 
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3.1 DNRME Environmental Flows Assessment Program 

EFAP collects 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, 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 

Condamine-Balonne catchment.  

Improved alignment between EFAP project outcomes, ecological models and decisions tools 

has been achieved in many cases by conducting field working within Floodplain Assessment 

Reaches (FARs). These are areas of floodplain, including the river channel, where gauged 

flows can be confidently assumed to represent the hydrological conditions experienced by 

ecological assets. 

 

3.1.1 Waterholes as refugia – Upper and Middle Condamine River 

Waterholes play a vital role in many ephemeral river systems, acting as drought refuges that 

allow aquatic taxa to survive no-flow periods and limited surface water availability (Balcombe 

et al., 2006, Balcombe et al., 2007). Understanding the role and function of refugial 

waterholes improves management of these habitats and provides an opportunity to minimise 

risks to waterhole-dwelling biota. Waterholes support regional populations during periods of 

water stress, conferring resistance and resilience at the population level. 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. 

A number of investigations have been undertaken in the Queensland Murray-Darling Basin 

(QMDB) rivers on the themes of persistence, quality and connectivity, to provide knowledge 

for decision-making (see DERM, 2010b). 

The Upper and Middle Condamine River Waterholes Project involved undertaking an initial 

threats assessment to determine possible threats to waterhole persistence and to identify 

the location of these threats in the plan area. The Lower Balonne was not included in this 

threats analysis as a waterholes project had already commenced in this region under the 

Northern Basin Review (see Section 3.2.5.1). The threats assessment indicated that 

waterhole persistence in the Upper and Middle Condamine was at risk from water resource 

development (DNRM, 2017a). 

Bathymetry and drawdown data were collected from thirty waterholes in the Condamine and 

Balonne Rivers (Figure 2). The Upper Condamine sites extended from Chinchilla to just 

below Cecil Plains, while the Middle Condamine sites were located from just upstream of 

Beardmore Dam to downstream of Chinchilla. The bathymetry data was used to develop 

digital elevation models (DEMs) for eco-modelling purposes. These models will be used by 

DES to develop persistence models for Plan review. The drawdown data will be used to 

calibrate these models. 
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Figure 2: An example of a depth profile compiled from bathymetry data for a waterhole in the mid-Condamine 
(Courtesy: J. Fawcett). 

 

 

Ecological 
Asset 

Related 
Flow 

Indicator/s 

Ecological 
Outcome 

Findings 

Waterholes 
as refugia 

No flow, low 
flow 

9(h)(i)-(iii), 
9(o) 

Threats assessment suggests that waterhole 
persistence is under threat from water resource 
development in the Upper and Middle Condamine 
regions. 

Data collected from all sites, including derived 
DEMs will be used by DES to create persistence 
models to assess the risk to waterholes in the 
Upper and Middle Condamine for Plan review.  

 

3.1.2 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 Condamine-Balonne 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 
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drown-out (when a barrier is submerged to a depth that facilitates the passage of fish) 

(Figure 3). Stage two validated discharge at drown-out values generated by the Keller 

method (Keller et al., 2012) by comparing them with field data i.e. depth loggers recorded 

the change in water levels before, during and after drown-out events. Depth loggers 

successfully recorded drown-out events at four weir locations, Fairview, Emu Vale, Elbow 

Valley and Hodgson Creek (Kerr et al., 2015). 

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.  

Modelling outputs will estimate the frequency of opportunities for fish movement and 

spawning migration in the Condamine-Balonne catchment. It is expected that fish population 

viability modelling will provide a measure of the expected impact on species from water 

resource use, with consideration given to barriers to movement and stream connectivity. The 

model compares population viability under pre-development, current and proposed water 

planning scenarios. Fish movement in the Condamine-Balonne catchment will be 

represented by the golden perch (Macquaria ambigua) as sound biological information exists 

for this species. Species specific information such as flow requirements for spawning or 

recruitment (e.g. timing of movements, velocity and magnitude of flow required) will be 

modelled under alternate flow management scenarios. The information provided by this 

monitoring will be used for Plan review and complementary/toolbox measures. 
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Figure 3: Surat Weir under drown-out conditions (Photo: A. Prior). 

 

Ecological 
Asset 

Related 
Flow 

Indicator/s 

Ecological 
Outcome 

Findings 

Flow 
spawning fish 
guild and 
migratory fish 
guild 

Medium flows 9(h) ii, iii, vii, 
9(o). 

A large number (304) of barriers to fish movement 
occur in the plan area, with an additional 149 
unconfirmed structures. These structures provide 
additional risks to aquatic communities that are not 
accounted for by risks from changes to the flow 
regime. 

Information from this project will be used by DES 
to inform ecological models and to assess risk to 
flow spawning and migratory fish for the Plan 
review. 
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3.1.3 Floodplain vegetation 

This project was implemented to address knowledge gaps related to the inundation 

requirements which support key vegetation processes, and focuses primarily on germination 

and establishment. Knowledge gaps related to the maintenance of floodplain vegetation is 

currently being addressed by another project (see Section 3.2.1). 

This project encompasses several subprojects:  

 Phenological surveys;  

 Floodplain inundation trial; and 

 Seedling root growth experiments. 

Two of the three floodplain vegetation projects are ongoing (phenology and floodplain 

inundation) and will continue to collect information to fill knowledge gaps around key flow 

requirements for floodplain vegetation. Once all three projects have been finalised, an 

assessment of the results will be completed. This assessment will combine all the 

knowledge from the three projects to understand flow requirements for coolabah and river 

red gum on floodplains of the Condamine and Balonne Rivers. The information provided by 

this monitoring will be used for Plan review. 

 

3.1.3.1 Phenological surveys 

The phenological survey project (DNRM 2016a) assessed associations between life cycle 

stages (i.e. budding, flowering, fruiting) and river flow or rainfall for coolabahs (Eucalyptus 

coolibah) and river red gums (Eucalyptus camaldulensis) in the northern catchments of the 

QMDB. To date there has been little research conducted on these species in the QMDB.  

Nine sites were selected for sampling based on their representativeness of vegetation 

communities in these areas. Sampling commenced in September 2015 and is currently still 

being conducted every four to six weeks. Life cycle stage was assessed by direct 

observation and later correlated with rainfall and river flow data from associated gauge 

stations. 

Preliminary data has shown that coolabahs flower in late summer and river red gums flower 

in spring (Figure 4). In contrast, in Barmah forest (Victoria), river red gums flower in late 

spring to mid-summer, generally after flooding (Roberts and Marston, 2000). Specific 

germination requirements and seedling establishment conditions are not well known for 

coolabahs (Roberts and Marston, 2000). Additionally, coolabahs may be adapted to 

regenerate after late summer flooding, as germination rates are high at high temperatures 

(Doran and Boland, 1984). 

To date the project has not identified any significant correlations between the life cycle 

stages and river flow or rainfall; however, wetted ground may be important for seedling 

germination and survival (DNRM, 2017b). 
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Figure 4: River red gum buds and blossoms recorded in October 2015 (Photo: A. Prior). 

 

3.1.3.2 Floodplain inundation trial  

This project involved an inundation experiment on a patch of the Lower Balonne floodplain to 

understand the drying characteristics of vertisol soils and how that might relate to seedling 

germination and survival. The aim of the project was to improve knowledge of floodplain soil 

drying times, and of water infiltration rates and depths through the soil profile. 

To address this question, a site south of Dirranbandi on the floodplain of the Narran River, 

was chosen to measure soil moisture at various depths through the soil profile after being 

artificially wetted. Regular soil samples were collected after wetting to calculate soil moisture 

changes over time. The plot was set up in grassland in late summer by placing drippers 

under hessian and plastic to artificially saturate the soil profile, or ‘wet up’ the plot (Figure 5). 

Monitoring was conducted with in-situ sensors to 30 cm depth and through soil coring. Initial 

drying down phase occurred but continual rainfall re-wet the plots and made the plot 

inaccessible for a period of time. Later samples indicated water penetration to approximately 

80 cm depth then a rapid drying from 80 cm to 1.4 meters. An impermeable soil horizon at 

~80 cm was identified in soil cores which corresponds to the reduction in volumetric water 

content results (Harding and Prior, 2017). 
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Figure 5: Wet-up plot being prepared on the Lower Balonne floodplain (Photo: A. Biggs). 

 

3.1.3.3 Riparian seedling root growth 

This project was implemented to determine the rate at which coolabah and river red gum 

seedlings can establish in vertisol soils. The project aimed to understand the germination 

and growth requirements in relation to wetting and drying regimes of key floodplain species. 

It was anticipated that the results of this project could be related to the results of the 

inundation trials to determine if the seedlings could establish before the soil profile dried 

(Balcombe et al., in press). 

Seedlings of each species were grown in soil cores extracted from the Lower Balonne 

floodplain, so that the soil profile remained intact and mimicked natural soil conditions 

(Figure 6). Plants were harvested at three-week intervals and roots and shoots were 

measured and weighed. 

This study demonstrated that coolabah and red gum have similar growth patterns within the 

vertisol soils used in this study. Vertisol soils are clay-rich soils that contain a type of 

“expansive” clay that shrink when they dry and swell dramatically when they become wet. 

The experiment developed a regression relationship of root depth over time, with root depth 

measured at four time steps. The regression showed that it took an average of 17 weeks for 

coolabah seeds to germinate and reach a root depth of 1200 mm and an average of 18 

weeks for river red gum seeds to germinate and reach a root depth of 1200 mm (Balcombe 

et al., in press). 

It is possible both species have similar watering requirements in relation to establishment, 

however, the more consistent root growth by coolabah could suggest it will cope with rapid 

drying of surface soils better than red gum. This is potentially an important consideration for 
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floodplain watering, although more knowledge of germination requirements is needed to 

underpin this hypothesis (Balcombe et al., in press).  

 

Figure 6: A seedling growing in a soil core extracted from the Lower Balonne floodplain showing root growth 
through the soil profile (Photo: S. Balcombe). 

 

Ecological 
Asset 

Related 
Flow 

Indicator/s 

Ecological 
Outcome 

Findings 

Floodplain 
vegetation 
(coolabah 
and river red 
gum) 

Overbank 
flows 

9 (h) iii, v,  vi 
& ix 
9 (o) 

To date phenological surveys have not identified 
any significant correlations between life cycle 
stage and river flow or rainfall. 

Floodplain inundation trials indicate that water on 
the Lower Balonne floodplain does not penetrate 
very far into the soil profile i.e. approximately 80 
cm depth.  

In ideal conditions, coolabah and river red gum 
seedlings establish quickly, with roots growing to 
1200 mm within 18 weeks. Coolabah showed a 
more consistent root growth which suggests it 
could cope with rapid drying of surface soils better 
than red gum. 

Findings from these projects will inform the 
development of an ecological model for use in 
future Plan reviews. 

 

3.1.4 Stable low-flow spawning fish (SLFSF)  

In the Condamine-Balonne catchments the stable low-flow spawning fish (SLFSF) guild is 

represented by Ambassis agassizii (glassfish), Mogurnda adspersa (purple-spotted 

gudgeon), Melanotaenia fluviatilis (rainbowfish), and Hypseleotris klunzingeri (western carp 

gudgeon). These species are small bodied (40 to 130 mm) fish that spawn in early summer 

in backwaters, streams and wetlands under low velocity conditions. Spawning takes place in 
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suitable habitat where eggs are attached to aquatic plants (Figure 7), submerged woody 

structures, leaf litter, cobbles or other substrates. In the Murray-Darling Basin, these species 

have suffered contracting ranges with some becoming extinct in the southern parts of the 

MDB. The availability of suitable spawning habitat for these species may be limited by water 

extraction or supplemented flows. These flows may cause rapid changes in water level that 

can strand eggs and larvae, exposing them to desiccation and predation. In this manner, 

failure to protect stable low-flows during the spawning season may reduce annual 

recruitment opportunities and impact directly upon the long-term resilience and viability of 

the species (DNRM, 2015).  

Phase one of this research aimed to develop knowledge of the critical parameters required 

for reproductive success in order to build a risk model for plan assessment. The key 

elements of this project included:  

 Assessment of the suitability of the available generic parameters for the low-flow 

spawning fish model for fish populations in the Condamine-Balonne, Border Rivers 

and Moonie River;  

 Identification of relevant knowledge gaps, and  

 Compilation of recommendations to fill knowledge gaps by collecting information that 

will increase confidence in stable low-flow fish spawning model results for QMDB 

catchments (DNRM, 2015). 

Phase two of this project changed the conceptualisation of the modelling process for water 

releases, by relaxing the constraints around water heights to allow for more efficient 

modelling of the requirements for submerged aquatic macrophytes. The upper and lower 

thresholds for stable low flows were derived from the need for low velocity flows and the 

inundation of suitable edge habitat. Different thresholds were developed for clear and turbid 

water bodies due to the high value aquatic macrophytes (present in clear water bodies - 

Figure 7) provide as spawning and nursery habitat for SLFSF. In clear waters with 

macrophyte community presence, stable flow heights should be based on plant 

requirements; velocity less than 0.3 m/s-1 and fluctuations in water level less than seven 

centimetres during late winter and spring. The lower threshold will vary between sites as it 

should align to the depth at which macrophytes are available for spawning. In upland and 

lowland reaches, the upper threshold for stable flows should be the discharge that delivers a 

mean flow velocity of 0.3 m/s-1 to broader downstream reaches. Stream cross-sections are 

required to relate local water height and flow velocity to gauge height and discharge as 

measured at upstream or downstream gauging stations (DNRM, 2015b). 

In turbid stream reaches where submerged vegetation is not present, water height 

fluctuation should be limited to +/- 5 cm of the stable flow height for 1 to 3 weeks to allow for 

egg laying and hatching opportunities. A period of 1 to 8 weeks when the water level 

remains within the “low flow” flow band and changes by less than 5 cm per day should occur. 

These conditions support larval development and recruitment. The lower height threshold for 

these habitats should be just above the cease-to-flow discharge (DNRM, 2015b). The 

information provided by this monitoring will be used for Plan review and 

complementary/toolbox measures.   

Flow timing, duration, frequency, velocity and stability (rate of change) influence the success 

of spawning and recruitment of SLFSF populations. During seasonal increases in water 
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temperature, low to medium magnitude flows provide low velocity conditions that allow 

successful hatching, growth and predator avoidance. Stable flows provide minimal 

fluctuation in water height and ensure eggs do not desiccate. The occurrence of these 

conditions for several weeks allows optimal opportunity for SLFSF larvae and juveniles to 

survive to adulthood. This must occur at least once every three years (in line with life 

expectancy) to avoid local extinctions (DNRM, 2015b).  

Risk to SLFSF populations in Queensland’s MDB catchments was assessed by comparison 

of modelled flow regime under two different scenarios; full water resource development 

versus pre development. Likelihood and consequence of change in the flow regime were 

used to define the level of risk. Likelihood was predicted by assessing changes to frequency, 

duration and magnitude of low flows and duration of spells between flows. Consequence to 

fish population viability from altered flows was considered to be moderate to major. In the 

Border Rivers plan area, risk was determined to be Moderate too Extreme at many nodes 

(DNRM, 2015b).  

Planning and preparation for further research should consider the need for more information 

regarding specific values needed for population parameters, including the proportion of 

females that spawn with each spawning event and the proportion of eggs that survive to 

sexual maturity (a research project has been proposed to address this issue). The overall 

value of increasing model confidence with greater knowledge surrounding such parameters 

must be weighed against the investments required by research (DNRM, 2015b). 

 

Ecological 
Asset 

Related 
Flow 

Indicator/s 

Ecological 
Outcomes 

Findings 

Stable low 
flow 
spawning 
fish guild. 

Low flows 9(h) ii, iii, vii, 
9(o). 

A risk assessment indicated that fish species 
belonging to the SLFSF guild are at medium to 
high risk at several sites in the Condamine-
Balonne catchment area. 

Information from this project will be used by DES 
to inform ecological models and to assess risk to 
stable low-flow spawning fish for the Plan review.  
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Figure 7: Submerged macrophytes (Potamogeton and Vallisneria spp.) upstream of the Bonshaw Weir, 
Dumaresq River (Photo: A. Prior). 

 

3.1.5 Floodplain wetlands 

Wetland systems within the Condamine River catchment have been identified as ecological 

assets (Figure 8). 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. A time series analysis of Landsat 

imagery was used to achieve this purpose (DES, 2017).  



 

Review of Water Resource (Condamine & Balonne) Plan 2004:  Summary of Monitoring  25 

 

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 assessment reaches 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 (DES, 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). 

The thresholds at which wetland inundation occurs after the listed flow volume is exceeded 

are listed in Table 1. Where multiple thresholds are listed, this indicates where different 

wetlands within a FAR are inundated under different flow volumes.  

Floodplain wetland persistence, the period of time that it holds detectable water after filling, 

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 when the subsequent image showed that the wetted area had 

increased, or when surface water was not detected. 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. Filling thresholds were identified 

for 261 wetlands in the Condamine-Balonne. Inundation thresholds were also derived to 

represent when some floodplain wetland habitat become available for the eastern snake-

necked turtle. Cluster analyses were 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. These wetlands are listed in the Ecological Risk Assessment for the 

Condamine-Balonne (DES, 2017).  
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Table 1: The total area of floodplain wetlands identified within each Floodplain Assessment Reach (FAR), and the  
inundation thresholds required to fill one or more of the wetlands within this area (DES, 2017) 

 

Assessment node 

Area of floodplain 

wetland (km2) in 

FAR 

Flow threshold(s) 

(ML/day) 

Upper Condamine 

Condamine River at Talgai Tailwater (422355A) 177.7 23800  

Condamine River at Loudoun’s Bridge 

(422333A) 

105.0 28700 

19100 

13800   

Condamine River at Chinchilla (422308C) 70.8 31500 

23000 

Mid Condamine 

Condamine River at Cotswold (422325A) 7.1 47100 

Balonne River at Weribone (422213A) 330.9 96800 

77700 

60000 

48100 

37100 

Lower Balonne 

Culgoa River at Whyenbah (422204A) 351.1 37000 

31000 

Balonne-Minor River at Hastings (422205A) 59.6 70000 

46300 

15500 

Narran River at Dirranbandi-Hebel Road 

(422206A) 

99.9 17200 

11500 

6800 

Ballandool River at Hebel-Bollon Road 

(422207A) 

616.1 
10000 

Culgoa River at Woolerbilla (422208A) 88.6 8400 

Bokhara River at Hebel (422209A) 502.3 7100 
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Figure 8: A floodplain wetland on Warkon Station, mid-Condamine. (Photo: A. Prior). 

 

Ecological 
Asset 

Related 
Flow 
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Ecological 
Outcomes 

Findings 

Floodplain 
wetlands 

Overbank 
flows 

9(h) iii, v 
 
9(o) 

Filling thresholds were identified for 261 wetlands 
in the Condamine-Balonne. A range of fill 
thresholds were developed for each FAR.  

Inundation thresholds were also derived to 
represent when some floodplain wetland habitat 
becomes available 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.  
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3.2 Summary of other research projects and monitoring 
programs 

3.2.1 Watering requirements of floodplain vegetation asset species of the 

northern Murray-Darling Basin 

The Lower Balonne River is characterised by an extensive floodplain system dominated by 

vegetation species known to depend on occasional river flooding for maintenance of plant 

condition (Figure 9). The maximum period between floods and the duration of inundation 

during flood events that vegetation will tolerate is species specific. Knowledge of these flow 

requirements has been derived from research undertaken in the southern Murray-Darling 

Basin where climatic and hydrological regimes are far removed from those of the Lower 

Balonne region. Given the paucity of knowledge in the northern part of the MDB, there is a 

possibility of varied dynamics between flooding and vegetation condition between the 

northern and southern parts of the MDB. Previous investigations by the Queensland 

Government in the northern basin have suggested that this is the case (Senior et al., 2016).  

In particular, plants are likely to require other water sources in addition to flooding to 

maintain condition and assumptions that a particular species only require flooding at a 

certain frequency may overlook more complex processes at play. Holloway et al., (2013) 

described this variability of requirements as a series of hypotheses presented as conceptual 

models structured by floodplain landscape units (land-systems). Land systems were used to 

understand the water cycle due to the influence land systems have on the expected 

frequency of river flooding and availability and quality of groundwater used by vegetation. 

This multi-year project is currently underway to test these hypotheses and aims to address 

the recognised knowledge gaps pertaining to the water requirements of floodplain vegetation 

in the Lower Balonne (Senior et al., 2016).  

 

Figure 9: River red gum and lignum fringing the Narran River, Lower Balonne (Photo: A. Prior). 
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Results from remote sensing analysis of vegetation condition over time suggest that portions 

of the floodplain landscape vegetated with asset species (river red gum, coolibah, black box 

and lignum) are not directly dependent upon river flooding as a source of soil water for 

maintaining vegetation condition. Terrestrial vegetation patches that appear to be maintained 

by groundwater (groundwater dependent ecosystems - GDEs) were found to occur in all of 

the dominant landscape classification units (land-systems) and occurred within vegetation 

communities dominated by asset species. Field results confirmed the use of groundwater by 

asset species in specific locations. In particular, GDE patches represented 37% of the total 

area of mapped river red gum (based on Queensland portion of the Lower Balonne 

floodplain). The majority of river red gum dominated regional ecosystem (RE) communities 

are located in riparian zones. Where riparian zones are wider and more complex, field 

surveys (geophysics and soil coring) have suggested that these vegetation communities are 

maintaining their condition utilising shallow groundwater that is connected to the stream via 

subsurface flows (Senior, EW., DES, pers. comm.).   

Project remote sensing time-series analysis of vegetation condition against rainfall and 

climate information suggest that rainfall and climate factors are potentially influencing tree 

condition more significantly than overbank flow events. The findings of this project thus far 

do not support previous assumptions that the watering requirements of asset plant species 

on the Lower Balonne floodplain can be represented by single species flow thresholds. The 

reality appears to be that flood dependency for maintaining condition can be mediated by 

other water sources, which are in turn partially governed by the variability of factors in the 

floodplain landscape such as position, soil characteristics, local topography and antecedent 

hydrological conditions (Senior, EW., DES, pers. comm.). 

It is acknowledged, however, that some, if not all asset species are likely to require overbank 

flows for other life functions (e.g. seed dispersal and recruitment). The role of flooding and 

river flow in recharging the groundwater that sustains the vegetation between flood events is 

very important, but the extent of this remains unresolved as yet (Senior, EW., DES pers. 

comm.). The information provided by this monitoring will be used for Plan review and 

complementary/toolbox measures. 

 

Ecological 
Asset 

Related 
Flow 

Indicator/s 

Ecological 
Outcomes 

Findings 

Floodplain 
vegetation 

Overbank 
flows 

9 (h) iii, v,  vi 
& ix 
9 (o) 

The project found no direct evidence to suggest that 
overbank flood events maintain the condition of the 
floodplain vegetation asset species considered. 

While overbank flooding may not be necessary for 
the maintenance of these asset species, it may be 
vital to recruitment processes and further 
investigation is warranted. 

Ecological modelling of these assets for Plan review 
was not conducted due to the low confidence in the 
links between flows and ecological responses. 
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3.2.2 Riverine and floodplain ecosystem response to flooding in the Lower 

Balonne and Border rivers 

The research project Riverine and floodplain ecosystem response to flooding in the Lower 

Balonne and Border Rivers (Woods et al., 2012) aimed to provide information to inform 

management of river flows that support ecological outcomes in the northern Murray Darling 

Basin. Research was conducted in the Lower Balonne and Weir Rivers. The study was 

designed to increase knowledge of the role of floods on the viability of populations of aquatic 

and floodplain organisms. Innovative approaches were applied during the study including the 

combination of abundance and biomass measures with stable isotope analysis, fatty-acid 

analysis and molecular indices of individual physiological condition. This approach allowed 

assessment of food quality and energy transfer through aquatic food webs in an Australian 

river (Woods et al., 2012). This research aimed to fill two knowledge gaps: 

1. The effect of floods on aquatic biota and ecosystems: Do flood-derived benefits 

translate to more favourable conditions in waterhole refuges after flows cease, and 

does this confer greater population resilience, particularly to fish?  

2. The effect of floods on floodplain vegetation regeneration: What are the flood 

attributes (magnitude, duration, timing and frequency) required for regeneration 

processes (e.g. flowering, germination and successful recruitment), and thus for 

maintaining viable populations of iconic floodplain plant species: river red gum, 

coolabah, river cooba and tangled lignum? (Woods et al., 2012) 

This research combined the efforts of several institutions including; Water Planning Ecology 

(then within Department of Environment and Resource Management, DERM Queensland), 

the Australian Rivers Institute (Griffith University, Brisbane) and the Aquatic Lipid Research 

and Ecotoxicology group (LIPTOX) (Wassercluster Lunz, Austria). Funding was provided for 

this research by the National Water Commission through its Raising National Water 

Standards Program.  

Abundance and biomass of fish in waterholes increased after flooding, although not to the 

degree described as a “boom” in other arid land rivers (Woods et al., 2012). This increase 

was positively correlated with the size of the floodplain. Fish body condition did not improve 

markedly. European carp benefited from the flood event and also from subsequent in-

channel flows (Woods et al., 2012).  

The extent of floodplain inundation and floodplain size did not influence food production or 

energy flow through food webs. These food webs largely used terrestrial plants as the basal 

resource, rather than algae. These plants provide high energy food that is transferred to the 

aquatic system via terrestrial insects. This difference in the dominant basal resource may 

explain the absence of a “boom” response (Woods et al., 2012). 

The refuge quality of a waterhole is not related to the magnitude of flow events occurring 

before disconnection. Rather, it is related to its ability to provide aquatic habitat and food 

resources that are sustained through disconnection. A functioning network of waterholes is 

therefore required to maintain viable aquatic populations (Woods et al., 2012). 

Flood properties associated with recruitment of floodplain vegetation were not determined 

with high confidence. Flood duration was positively related to recruitment in river cooba. 

Recruitment did not occur to a significant degree for coolabah and river red gum. This may 
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be related to failure to germinate and/or failure to survive. Further research is required to 

investigate this (Woods et al., 2012). 

 

Key knowledge gaps identified which need to be addressed include: 

 Remote sensing to better identify floodplain morphology and inundation behaviour 

during floods and to calibrate hydrology data, 

 Field studies to assess flood influences on waterhole ecosystems during subsequent 

dry spells, the effects of disrupted connectivity, and to confirm both the unexpected 

findings of this study and the transferability of these results to other catchments, and  

 Controlled experiments to identify a) the inundation attributes that trigger floodplain 

plant regeneration and ensure successful recruitment, and b) the physiological and 

growth responses of aquatic consumers to food quality and quantity (Woods et al., 

2012).  

Some knowledge gaps are being addressed by additional projects including:  

 The floodplain wetland project discussed in Section 3.1.5 which is assessing 

floodplain morphology and inundation behaviour during floods. 

 The Waterholes as Refugia project in Section 3.1.1 is conducting field studies on 

waterhole ecosystems during dry spells, and 

 The Floodplain Vegetation project in Section 3.1.3 is addressing knowledge gaps 

related to floodplain plant regeneration and recruitment.  

Little to no information is available regarding the physiological and growth responses of 

aquatic consumers to food quality and quantity. This remains an area for further study 

(Woods et al., 2012). The information provided by the research detailed above will be used 

for Plan review and complementary/toolbox measures.  

 

Ecological 
Asset 

Related 
Flow 
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Ecological 
Outcomes 

Findings 

Floodplain 
ecosystems, 
floodplain 
vegetation 

Overbank 
flows 

9(h) iii, v,  vi 
& ix 
9 (o) 
 

This study found a relationship between adjacent 
floodplain area and instream increases in fish 
abundance and biomass following flooding. The 
size of this increase may be related to the source 
of primary production, but does not influence food 
production or energy flow through food webs.  

Recruitment was not significant for coolabah and 
river red gum – possibly due to failure to 
germinate and/or survive.  

Information from this project will be used by DES 
to inform ecological models and to assess risk to 
floodplain ecosystems for the Plan review. 
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3.2.3 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 10). 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. 

 

Figure 10: The Q-catchments Pressure – Stressor – Response conceptual understanding (Negus et al., 2015). 

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 
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each threat to the selected eastern catchments of the QMDB was reached in the final stages 

of review (Negus et al., 2015). 

A list of priority threats was developed for the Condamine-Balonne and Maranoa (CBM) 

Water Plan area. The threats risk assessment was based on the catchment scale, thus 

threats on a local scale may have different risk levels. Overall, five threats were ranked as 

high risk:  

1. Instream pest fauna - high risk,  

2. Hydrology (sub threat floodplain inundation) – high risk in the Lower Balonne,  

3. Hydrology (sub-threat in-channel flow variability) – high risk in the Lower Balonne,  

4. Climate change - high risk, and  

5. Deposited sediment – high in most of catchment, moderate in Lower Balonne (Negus 

et al., 2015).  

Two hydrology sub-threats were scored as high risk; floodplain inundation (Lower Balonne) 

and in-channel flow variability (high risk Lower Balonne). Notably, flow regime and instream 

connectivity (barriers) were identified as moderate threats in parts of this region. Other 

hydrological facets were a low risk (waterhole persistence, water level fluctuation, high flow 

change, seasonality and longitudinal connectivity) (Negus et al., 2015).  

A summary of high and moderate hydrological threats are provided below. 

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. 

Floodplain inundation 

The Lower Balonne is entirely floodplain, therefore this area was determined to be at greater 

risk than other areas due to the threat of changes to floodplain inundation. Reduced 

frequency of small to medium flood events resulted from private storages and floodplain 

harvesting around Dirranbandi (Negus et al., 2015).   

In-channel flow variability 

It is a natural occurrence for many rivers in the eastern QMDB to cease flow and experience 

loss of connectivity during dry periods. Changed in-channel flow variability in this area has 

been caused by water storages and associated downstream releases. Effects include: 

stabilisation of flows and reduced magnitude of flood flows. Such changes to flow variability 

(i.e. reduced variability) and increased seasonal stability can provide conditions more 

suitable to exotic species such as carp and gambusia (Gehrke, Brown and Schiller, 1999; 
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Walker, Sheldon and Puckridge, 1995; Faragher and Harris, 1994). Other anthropogenic 

pressures in Queensland can affect the low flow regime. These include:  

 Barriers – dams, weirs, culverts, 

 Water extraction, 

 Disposal of industrial water, 

 Inter-basin transfers, and 

 Climate change (Smythe-McGuiness et al., 2012). 

Flow regime and instream connectivity 

Dams, weirs and water abstraction for irrigation and industry have altered the natural flow 

regime in the eastern QMDB. The Q-catchments report lists several water infrastructure 

barriers but note it is not a comprehensive list and a complete list should be compiled for 

assessment (Negus et al., 2015).  

The life cycles of aquatic organisms have evolved to be adapted to natural flow regimes; it is 

possible that any hydrological changes will impact such species (Bunn and Arthington, 

2002). Human activities can influence or change any aspect of the flow regime including 

duration, magnitude, frequency, rate of change and seasonality, and these aspects of the 

hydrograph are critical for many species to complete specific life history phases, particularly 

fish (Bunn and Arthington, 2002). Some fish species are cued by aspects of the hydrograph 

to spawn, recruit or migrate (Humphries and Lake, 2000; King et al., 1998; Milton and 

Arthington, 1985). 

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). It is predicted mean river inflows will reduce by 27% in the 

Condamine and 13% in the Maranoa / Balonne with more extreme droughts and floods by 

2030 (Adamson, Mallawaarachchi and Quiggin 2009). Changes to flow regimes can affect 

low-flow dependent and flow dependent 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 Condamine-Balonne and Maranoa Rivers, aquatic habitat is 

reduced to a series of waterholes separated by dry river bed when flow ceases. The 

persistence of these waterholes varies. The waterholes that persist the longest will 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 

through infilling, leaving some parts of the aquatic community vulnerable to local extinction 

by extended drought. Research in the Moonie catchment has shown that waterhole depth 

can be correlated to persistence, and this can be assumed to hold for the Condamine-
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Balonne. High sedimentation rates found in the Moonie catchment may also occur in the 

Condamine-Balonne (see Section 3.1.3 Waterholes as Refugia).   

Conclusions 

Priority threats were identified for the eastern portion of the QMDB 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.  
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Q-catchments 
is focussed 
on a range of 
ecological 
parameters.  

Q-catchments 
does not 
specifically 
target only 
those 
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dependent on 
flow. 

Generally; 
9(h) i-ix, 9(o) 
 
 

Five threats were ranked as high risk:   

1. Instream pest fauna,  

2. Hydrology (sub threat floodplain inundation) – 
high risk in the Lower Balonne only,  

3. Hydrology (sub-threat in-channel flow 
variability) – high risk in the Lower Balonne 
only,  

4. Climate change, and  

5. Deposited sediment – High in most of the 
catchment, moderate in Lower Balonne (Negus et 
al., 2015).  

 

3.2.4 Sustainable Rivers Audit  

The Sustainable Rivers Audit (SRA) was coordinated by the MDBA. The SRA commenced in 

2004 and has progressed through 2 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 2014, the program changed to the MDB Fish Survey which 

focuses only on fish assessment. The SRA is reported at valley scale and monitoring is 

conducted across sites within several zones (e.g. lowland zone, slopes zone, valley zone) in 

each valley. There are 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).  

Overall, the ecosystem health of the Condamine Valley (both New South Wales and 

Queensland portions combined), as reported by the SRA1 and SRA2 are:  
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1. SRA1 – Moderate. Data collected 2004 to 2007 (Davies et al., 2008).  

2. SRA 2 – Poor. Data collected 2008 to 2010 (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 additional themes (vegetation, physical 

form) in SRA2. 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).  

Noting the Condamine Valley includes assessment of areas across both New South Wales 

and Queensland, SRA1 ranked the hydrology theme as moderate to good condition. The fish 

community in the Condamine Valley was rated of moderate condition. It was noted that most 

fish were native species; however, native species only amounted to half of the total biomass 

and alien fish species were widespread. SRA1 ranked macroinvertebrates as in poor 

condition and noted most sites lacked disturbance-sensitive families (Davies et al., 2008). 

SRA2 assessments of the Condamine-Balonne catchments are summarised in Table 2. 

Minor alteration to the hydrology in main stream river reaches relative to reference condition 

was noted for high over bank floods, flow variability, flow seasonality, low and zero flow 

events, high flow events and flow gross volume. Low overbank floods were regarded to have 

little to no alteration. Little to no alteration was also noted in headwater streams (Davies et 

al., 2012). The fish community was dominated by native species (species richness, 

abundance and biomass) but recruitment by native species was noted as limited. It was also 

noted that several species expected to be found were absent (Davies et al., 2012). 

Macroinvertebrates had low family richness. 

 

Table 2: Summary of results for the Condamine-Balonne catchment from SRA2 

Theme Lowland Slopes 

Hydrology Poor Moderate 

Fish Poor  Moderate 

Macroinvertebrates Good Moderate 

Vegetation Good Moderate 

Physical Form Moderate Moderate 

  

The additional vegetation theme in SRA2 noted the lowland floodplain was moderately 

affected by clearing. The abundance and fragmentation of major vegetation groups were 

reported as moderately different to reference condition. The last category for SRA2 was 

physical form. It was noted enlarged channels with evidence of channel widening and bed 

degradation characterised the area. Increased sediment loads were reported to have 

occurred since European settlement (Davies et al., 2012).  
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The information gathered 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.  
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Varied Varied.   9(h) i-iii 

 

SRA1:  

Overall, ecosystem health was considered to be 
moderate in the Condamine Valley (both New 
South Wales and Queensland portions 
combined). 

SRA 2:  

Overall, ecosystem health was considered poor in 
the Condamine Valley (both New South Wales 
and Queensland portions combined). 

 

3.2.5 Northern Basin Review 

A water recovery amount of 150 GL was initially proposed for the Condamine-Balonne 

catchment under the Basin Plan (2012). Information used to set recovery amounts in the 

northern Basin was limited and the decision was made by the MDBA to conduct further 

research to inform a case for changing these recovery targets. The Northern Basin Review 

was implemented to: improve understanding of environmental outcomes, and 

social/economic costs and benefits for different diversion limits, provide recommendations 

regarding possible improvements to Basin Plan settings in the northern Basin, and to provide 

advice for on how best to recover targets for environmental water (MDBA, 2016b). This 

section provides a summary of the science projects undertaken under the Northern Basin 

Review. 
 

3.2.5.1 Waterhole refuge mapping and persistence analysis in the Lower Balonne 

and Barwon-Darling rivers 

A total of thirty waterholes were identified for inclusion in this study from across the Culgoa, 

Narran and Barwon-Darling rivers. A combination of remote sensing, desktop analyses and 

fieldwork were used to collect relevant data. Remote sensing was used to study the extent of 

water in waterholes during periods of no flow between 1988 to 2015. The shape and depth 

of waterholes were mapped using bathymetry and water loss was recorded in each 

waterhole to help develop models for waterhole persistence. To address questions regarding 

groundwater and sedimentation processes, fieldwork was completed (DSITI, 2015b). 

The main questions posed and addressed by this research were: 



 

Review of Water Resource (Condamine & Balonne) Plan 2004:  Summary of Monitoring  38 

 

 Where are persistent and refuge waterholes across the Lower Balonne and Barwon-

Darling regions? 

 How long do waterholes persist in this region? 

 Does groundwater impact the persistence time of waterholes? 

 Does sedimentation affect waterhole persistence? 

 Can the persistence time of waterholes across the northern Basin be predicted using 

a generic model? 

 Do hydrological modelling scenarios show an impact from water resource 

development and a benefit from the recovery of environmental water to the persistence 

of waterholes (modelling period between 1895 to 2009) for a range of different 

management conditions, including without development, 2009 pre-Basin Plan baseline 

conditions of development, and hypothetical recovery scenarios) (DSITI, 2015b)?  

In the Barwon-Darling, depth (up to 8 m) was the primary factor driving waterhole 

persistence under water resource development. Additionally, due to upstream tributaries and 

instream infrastructure (weirs) which alter hydrology, no-flow spells are generally short in 

duration. The study concluded there was no requirement to assess water recovery scenarios 

in the Barwon-Darling and their impact on waterhole persistence. It was found that 

groundwater interaction is unlikely to affect persistence of waterholes in this system (DSITI, 

2015b).  

In the Lower Balonne, there were ten waterholes across the mid to lower reaches of the 

Narran River and the mid reach of the Culgoa River that retained water for one year, or 

longer without flow (e.g. Innisfail on the Culgoa River, Figure 11). Half of these waterholes 

remained wetted across the entire time series from 1988 to 2015 and all were located on the 

Narran River. Waterholes in the Culgoa and Narran Rivers were generally 3 m deep with an 

average persistence time of 377 (Culgoa) and 355 days (Narran). Waterholes directly below 

Beardmore Dam and at the lower end of the Culgoa River did not experience periods of no-

flow greater than one year but did persist across the time series. The study concluded 

identification of persistent waterholes is critical to water management because these may be 

the only aquatic habitat for dependent populations during dry periods (DSITI, 2015b).  
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Figure 11: A waterhole on the Lower Balonne near Innisfail station (Photo: A. Prior). 

This research found that depth is a very good indicator of persistence time within these 

systems. Persistence time can be estimated with the formula: Persistence (days) = Depth 

(metres) × 168.91. In these systems, for every metre in depth, a waterhole is predicted to 

last approximately 170 days (DSITI, 2015b).  

Persistence thresholds were used to model risks to waterholes acting as refugia from water 

resource development in the Lower Balonne. Persistence was modelled at individual 

waterhole and reach scales. Results showed that 550 days of no flow was a critical 

persistence threshold for the Culgoa and Narran systems. The threshold represents just 

10% of modelled waterholes retaining water and no waterholes having a depth greater than 

half a metre. Modelling showed waterholes exceeded this threshold more often with water 

resource development, compared to the pre-development scenario, indicating increased 

stress. Breaches of this threshold often occurred simultaneously in the rivers. In the Narran 

system, the water resource development scenario also resulted in two system failures where 

periods of no-flow greater than 720 days occurred. This did not occur under the pre-

development scenario (DSITI, 2015b).  

The study concluded water resource development is a significant risk to the function of 

waterholes as refugia in the region. Risks included; reduced population viability and loss of 

local populations of biota that rely on a connected network of waterholes. Repopulation from 

other parts of the Basin would be required following any prolonged drought that exceeded 

persistence times of refuges (DSITI, 2015b).  
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The following recommendations were made: 

 Refuge waterholes that don’t dry and those sustained most of the time should be 

maintained for the viability of populations that rely on this habitat.  

 To sustain waterholes across the Lower Balonne region, the critical threshold of 550 

days of no-flow should not be exceeded. Exceeding this threshold would be of major 

concern to sustaining waterhole function.  

 Separate flow indicator gauges should be located on each of the Culgoa and Narran 

rivers. This would allow representation of the different flows and waterhole 

characteristics along each of the two rivers (DSITI, 2015b). 

 

Further research is required to improve understanding of waterholes as drought refuges. Key 

areas of research identified by this study include: 

 Waterhole depths - additional data is required at cease to flow to give a better 

understanding of waterhole persistence throughout the region.  

 Sedimentation - A review of the impacts on waterholes is required.  

 Habitat and water quality - Investigate the depths at which habitat and water quality 

decline in persistent waterholes across the Lower Balonne.  

 Spatial distribution - Investigate how waterholes are distributed across the Lower 

Balonne and the influence of this distribution on populations of aquatic organisms. This 

could be informed by studies of movement behaviour in important species. 

 Other streams - Similar work could also be conducted in other areas of the northern 

Basin where there are temporary rivers that contain waterholes at risk from water 

resource development (DSITI, 2015b). 
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Waterholes 
as refugia 

No-flow, low 
flow 

9(h)i,-iii This study concluded identification of persistent 
waterholes is critical to water management 
because these may be the only aquatic habitat for 
dependent populations during dry periods. 

In the Barwon-Darling, depth (up to 8 m) was the 
primary factor driving waterhole persistence under 
water resource development.  

In the Culgoa and Narran systems, 550 days of 
no-flow was a critical persistence threshold. 

Information and data from this project has been 
used to develop persistence models to assess 
risk to waterholes in the Condamine-Balonne 
catchment for Plan review. 

 

  



 

Review of Water Resource (Condamine & Balonne) Plan 2004:  Summary of Monitoring  41 

 

3.2.5.2 The response of a terminal wetland system to variable wetting and drying 

The Narran Ecosystem lies in the Lower Balonne floodplain region of the Condamine-

Balonne catchment (Figure 12). The area is characterised by wetlands, lakes, small creeks, 

diverse physical habitats and high biodiversity. In an otherwise dry landscape, it is of great 

value as a refugial site for the support it provides aquatic and water dependent terrestrial 

fauna and flora. The Narran Lakes Nature Reserve is located in the northern area of the 

Narran Ecosystem in New South Wales. It has been included on the List of Wetlands of 

International Importance under the Convention on Wetlands of International Importance 

(Ramsar) and is noted in three international migratory bird agreements; the Chinese 

Australia Migratory Bird Agreement (CAMBA), the Japanese Australian Migratory Bird 

Agreement (JAMBA) and the Republic of Korea-Australia Migratory Bird Agreement 

(ROKAMBA) (Thoms et al., 2008).  

 

Figure 12: The Narran Lakes floodplain wetlands and Ramsar listed wetland of International importance. 

This research was funded by the Murray Darling Basin Authority. Research was required as 

little information was available on the structure and function of large floodplain wetland 

ecosystems, particularly those with naturally high variability in terms of water supply. 

Evidence-based research and sound scientific data to support how best to manage such 

systems was limited or unavailable. Additionally, no detailed environmental studies on the 

Narran Ecosystem had previously been conducted (Thoms et al., 2008).   

The research undertaken for this project aimed to investigate the ecosystem response of the 

Narran floodplain wetland complex to flow variations. Research was conducted over 4 years 

targeting the Narran Ecosystem and also focussed broadly on developing understanding 
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around terminal floodplain systems in dryland Australia. The study aimed to predict 

responses of these systems to disturbances (natural and human induced water resource and 

floodplain development). The Narran Ecosystem was a central focus but effort was made to 

develop understanding of this system with the view that it is a part of a larger network of 

floodplains and wetlands within the MDB. Investigation occurred at the local, catchment and 

landscape scale (Thoms et al., 2008).  

 

Figure 13: Ibis at the Narran lakes (Photo: K Brandis). 

Aims of the project included:  

 Determine the physical and biological response of the Narran Ecosystem to variations 

in the flow regime.  

 Predict the response of selected components of the Narran Ecosystem to alterations 

in flow regime under different water resource development and long-term climate 

change scenarios. These predictive models would emphasise the links between flow 

regime and biota through habitat availability and changes in ecological processes such 

as primary productivity.  

 Evaluate the ecological significance of the Narran Ecosystem in the regional context 

of wetlands within the northern Murray Darling Basin. 

 Develop a conceptual model that links physical and biological responses of the 

Narran Ecosystem to past and future changes in water resource development, land-

usage and climate (Thoms et al., 2008).  

Four key physical units which become intricately linked during periods of inundation 

comprise the Narran Ecosystem. The units include; the main river channel, an extensive 
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secondary channel network, four lakes (Narran Lake, Clear Lake, Back Lake and Long Arm) 

and a series of floodplains. Based on data from Wilby Wilby gauge station, flows into the 

system occurred nearly 90 percent of all years on record (since the 1960s). Historically, 

medium to large floods were relatively common but a systematic decline in the occurrence of 

medium-sized floods since 1992 was identified. An overall decrease in discharge volumes 

over time was also observed. The average recurrence interval for all flood magnitudes 

increased since 1992, reflecting a reduction in the frequency of floods of all magnitudes. 

High flow variability results in a high degree of spatial and temporal variability of inundation 

across the floodplain, lakes and channel networks (Thoms et al., 2008).  

A hydraulic-hydrologic model was created for the Narran Ecosystem to predict spatial 

patterns of wetting and drying. Using this model, various hydrological scenarios and their 

impact on the timing, magnitude and duration of inundation were assessed. The model uses 

scenarios having variability in climate, water resource development and land-use factors. It 

is reported to have an accuracy of nearly 90 percent when actual and predicted flow levels 

are correlated. According to the model, significant inundations where each lake is equal to or 

greater than 50 percent full, are common. Narran Lake was modelled at this level at least 40 

percent of the time and the Northern Lake at least 30 percent of the time under a natural flow 

scenario (no water resource development, same climatic regime). Utilising and comparing a 

range of scenarios, the model showed land use and water resource development have a far 

greater impact on the frequency, timing and duration of inundation than does potential 

climate change impacts. The study states that under current water development levels, the 

duration of the longest dry periods increase from ~1 to 2 years to nearly 20 years (Thoms et 

al., 2008).  

The Narran Ecosystem is home to 65 species of birds; several are threatened or of concern 

in New South Wales. The Narran Ecosystem is a significant refuge for birds and also 

important at the landscape scale for water birds. There is a high degree of association 

between water in the Narran Ecosystem and waterbird breeding on site (Figure 13); for a 

successful waterbird breeding event both feeding and breeding must be sufficient. For the 

Narran Ecosystem, this requires that both lakes have water and the floodplain be inundated. 

The floodplain provides a feeding ground and water in the lakes is required to initiate 

breeding. Of the 34 years observed in the Narran, 17 bird breeding events have occurred 

(Thoms et al., 2008).  

In eastern Australia, substantial declines in waterbird numbers (85%) have occurred since 

1983. Waterbird numbers naturally vary greatly between years and this is heavily dependent 

upon the rainfall component of different climatic cycles. Of particular importance to 

waterbirds in this area is the Madden-Julian Oscillation (a global, equatorial climatic cycle). 

Climatic cycles are attributed to 70 percent of the annual variation in bird numbers, however, 

only 12 percent of the overall decline in numbers. This study states the remaining decline is 

very strongly related to declines in flow volumes in the MDB.  

Climatic cycles also influence flow volumes in the MDB and declines in flow volume have 

been pronounced in the catchment compared to surrounding regions. Like the marked 

decline in waterbird numbers, the decline in flows is also independent of climate. In regards 

to bird numbers, flow declines independent of climate have the greatest influence on 

abundance (Thoms et al., 2008).  
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The information provided by this study will be used for Plan review and potentially to inform 

complementary/toolbox measures.  
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This project found significant changes in waterbird 
numbers within the Narran Lakes Ecosystem and 
noted that declines in waterbird numbers were 
very strongly related to declines in flow volumes 
within the Murray Darling Basin. The study also 
noted that declines in waterbird numbers in the 
Murray Darling Basin have been far greater than 
declines in surrounding areas.  

 

3.2.5.3 A real-time hydrological model for the Narran Lakes Ecosystem 

As stated in the previous section, the Narran Lakes Ecosystem is highly valued, particularly 

in terms of the support role it plays to a diverse range and high abundance of bird species. A 

key component of this support is the flow regime that sustains the Narran Lakes Ecosystem; 

reproductive success and clutch size appear to be directly linked to flooding. Thus waterbird 

populations are dependent on specific water levels in the Narran Lakes Ecosystem. 

Modification of these flows has occurred largely since the 1980s with substantial water 

resource development upstream of the Narran Ecosystem in the Condamine-Balonne River 

system. Major reductions in the magnitude and frequency of key flood events and a 

reduction of 30 percent of median annual flows at St George have occurred post resource 

development (Rayburn and Thoms, 2008).  

This feasibility study into the production of a real-time hydrologic model for the Narran Lakes 

Ecosystem aimed to improve knowledge of the relationships between input flows and the 

provision of waterbird breeding habitat. Such a model would allow analysis of real-time 

influence of flows on waterbird breeding stages and success. Ultimately, this could inform 

real-time management of inflows during a bird breeding event. Previously, input flows and 

waterbird breeding habitat had been modelled (2004) but this model was not calibrated 

against actual flows, as no significant breeding events occurred during the life of the project. 

In 2008, flows triggered a colonial bird breeding event and thus provided opportunity to 

calibrate the model and test its ability to predict breeding outcomes associated with specific 

flow characteristics (Rayburn and Thoms, 2008).  

In 2004 and 2008 calibration of the model’s ability to predict inundated surface area was 

assessed against observed data and the model was very successful in both years. This 

evidence provided confidence the model could provide accurate and reliable inundation 

data. The 2008 model was used to reproduce flood extents, durations, and then expanded 

further to predict eventual dry conditions. It was predicted that most birds breeding in Narran 

Lakes at that time would successfully rear their young to fledging. Birds breeding in the later 

stages of the flood (mid-February on) or those with low lying nests (susceptible to drying) 

were an exception (Rayburn and Thoms, 2008).  
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Historically, successful bird breeding events in Narran Lakes have always occurred in 

association with the presence of significant quantities of water at both the Northern and 

Narran Lakes. In addition, the study states that water was present for more than twice the 

duration necessary for chicks to reach the fledgling stage (approximately three months). 

Thus for waterbirds, favourable conditions require extended periods of inundation with 

significant quantities of water present in both the Northern and Narran Lakes. In the Narran 

Lakes Ecosystem, both lakes are important for both attracting birds to the area and enabling 

successful breeding events (Rayburn and Thoms, 2008).  

During the 2008 study, smaller than expected flows occurred into the Narran Lakes 

Ecosystem. Despite these low flows and predictions regarding the flows required for 

breeding events based on historical findings, a breeding event was observed in this year. It 

is suggested this anomaly may have been influenced by the fact a much larger flood event 

was expected, but this did not eventuate with only 5 percent of flows passing St George to 

reach the Narran River at New Angledool, rather than the typical 10 percent. The study 

concluded the true scope of the event could only be determined by waiting for the end of the 

sampling period (2008) to confirm no further flows occurred, and by considering the 

possibility of what flow levels would have been expected in the presence of typical historical 

flow conditions  (Rayburn and Thoms, 2008).  

The study states the model showed a dramatic decrease in the number of waterbirds in 

Australia since the mid-1980s and despite the 2008 breeding event, overall numbers would 

continue to decline. In order to curb this loss, it was suggested that action needed to be 

taken to stop the decline of flows in the Murray-Darling Basin (Rayburn and Thoms, 2008).  

Several key aspects of this model were identified for improvement. These include: 

 Acquisition of all necessary data in real time (e.g. engage evaporation stations closer 

to Narran Lakes), 

 Monitoring of a full validation event (including use of all stage recorder data, satellite 

images of inundated extent and field validation), 

 Include a stochastic rainfall and evaporation data generator for extending model 

results (would enable a probability risk assessment of potential drying times to be 

included in the model) (Rayburn and Thoms, 2008).  

The information provided by this monitoring will be used for Plan review. 

 

Ecological 
Asset 

Related 
Flow 

indicator/s 

Ecological 
Outcomes 

Findings 

Narran Lakes 
Ecosystem 

Flood flows 9 (h) i-ix – in 
particular – 
viii & ix 
9 (o) 

The model showed a dramatic decrease in the 
number of waterbirds in Australia since the mid-
1980s which is largely attributed to changed flow 
conditions in the MDB.  
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3.2.6 Fish movement behaviour in the Lower Balonne 

This project is currently collecting information on fish movement in the Lower Balonne 

system using acoustic telemetry. Target species include Macquaria ambigua (golden perch), 

Maccullochella peelii (Murray river cod), Bidyanus Bidyanus (silver perch) and Neosilurus 

hyrtlii (hyrtl’s catfish). Many dryland fish species spend periods of no flow in isolated 

waterholes and move longitudinally along river networks only during flow events. This is a 

critical aspect of the resilience of fish populations in intermittent systems, allowing system 

scale recolonisation of habitat by individuals that have survived no-flow spells in waterhole 

refugia or by the subsequent progeny of these survivors. Resilience, and hence population 

viability, can be diminished by restricted dispersal opportunities caused by altered hydrology 

or movement barriers.  

The dispersal traits of fish, coupled with the extent of hydrologic connectivity, will determine 

their ability to maintain multiple local populations across a wide spatial distribution, and to 

recolonise dryland rivers after drought. Particular flow triggers are required to initiate and 

sustain these fish movements, but these are not known for the Lower Balonne region. 

Specific information about flow triggers and subsequent fish movement behaviour is required 

to identify ecohydrologic requirements for fish movement, in order to understand how 

changes to the flow regime (such as timing, magnitude, duration and rate of rise and fall) 

may threaten movement opportunities and thus the resilience of native fish populations in 

these rivers. This is equally true of pest fish species such as European carp, where such 

understanding is required to potentially develop flow management strategies to help manage 

pest fish. 

There is but a small amount of locally-relevant fish movement information available for the 

northern MDB from a three year study in the Moonie River. These results relate to a single 

location and, as such, their representativeness to other regions is unknown. Also, the 

existing data relates only to adult fish of large-bodied species, so the movement traits of 

small-bodied species and juveniles are an additional knowledge gap. Very little information is 

currently available to assess the effect of flow management on their ability to disperse. No 

fish movement data of this sort are available for the lower Balonne and Barwon-Darling, and 

this has been identified as a key knowledge gap by the MDBA and by the Queensland 

Government in its strategic gap analysis for environmental flows science, as well as in the 

recommendations of the environmental assessment of the Warrego, Paroo, Bulloo and 

Nebine plan.  

Migratory fish have been selected as prioritised assets for all QMDB Water Plan areas. 

Catchment-specific data are required in order to determine flow thresholds that can 

confidently be applied in a given river (DERM, 2009). 

This project is using acoustic telemetry (Figure 14) to track the movement behaviour of fish 

species in the Lower Balonne system. Observed movement behaviour will be matched to 

hydrological measures to identify the attributes of flows that act as triggers for different 

species, and those that allow opportunities for movement and dispersal. Applying this 

approach across multiple river ‘valleys’ in a nested design will permit analysis of similarities 

in flow thresholds between different study locations. These may then be used to develop 

generic rules-of-thumb for broader application in unstudied reaches. 
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Objectives are to: 

1. Identify and characterise flow events that trigger migration responses in key dryland 

river fish species (adults and juveniles) in the lower Balonne system. 

2. Compare trigger flows between two rivers in the Lower Balonne with existing data 

from the Moonie River to determine ecohydrologic characteristics that could be 

broadly applied across the region. 

3. Identify fish movement traits for selected species, including distance, speed, 

direction and habitat selection strategies, and behaviour in response to in-stream 

barriers such as weirs. 

4. Develop/update and apply migratory fish ecological response models in the lower 

Balonne. 

 

Figure 14: Two acoustic receivers (a) deployed in a waterhole that has since dried and (b) showing tether, float 
and weight (Photo: K. Hodges).   

Anticipated outputs and deliverables:  

1.  A report outlining fish migration triggers and traits for the selected river valleys and 

interpreting the potential and requirements for translating findings to other locations in 

the nMDB 

2. Trigger flow event parameters for fish movement and weir passage in selected river 

valleys (high confidence) 

3. Generic parameters for trigger event identification in other river valleys 

4. Fish movement behaviour parameters for species population viability modelling 

5. Fish movement opportunity models (for different species, age classes) 

6. Model outputs representing the provision of fish movement opportunities under 

available flow management scenarios 
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7.  Identification of accurate local parameters for the lower Balonne to recommend 

performance indicators for proposed new Environmental Flow Objectives in the 

nMDB 

8.  Information to better understand expected outcomes for native fish in relation to 

movement opportunities, as per the MDBA Basin-wide Environmental Watering 

Strategy. 

The project will meet multiple needs. It will fill important information gaps directly relevant to 

ecosystem processes supporting the biota of the northern MDB and thus contribute to 

Queensland’s responsibility to assess asset responses to Basin Plan implementation, the 

environmental assessment of northern MDB water plans and setting of relevant 

Environmental Flow Objectives (EFOs) for the region. EFOs describe the quantity and timing 

of flows required to sustain all aspects of the riverine environment in the system. The 

information provided by this monitoring will be used for Plan review and potentially to inform 

complementary/toolbox measures. 

To date, preliminary results from three flow events in the lower Balonne indicate that fish 

movement is driven by opportunity rather than specific trigger flow values. Instream barriers 

are the major impediment to longitudinal dispersal and fish typically move at the 

commencement of instream flows and are limited by the magnitude of flows required to 

physically drown out weirs.  

Ecological 
Asset 

Related Flow 
Indicator/s 

Findings Project Completed/Completion 

Flow spawning 
fish 

Varied 
pending 
species 
requirements.  

9 (h) i-iii & vii 
9 (o) 

Preliminary results from three flow events in 
the lower Balonne indicate that fish movement 
is driven by opportunity rather than specific 
trigger flow values.  Instream barriers are the 
major impediment to longitudinal dispersal 
and fish typically move at the commencement 
of instream flows and are limited by the 
magnitude of flows required to physically 
drown out weirs.  

This work informs the development of 
ecohydraulic rules and the determination of 
risk to flow spawning and migratory fish for 
Plan review. 

 

3.2.7 Condamine-Balonne & Border Rivers Groundwater Dependent 

Ecosystem Monitoring  

This study was developed in response to the limited level of knowledge available on 

Groundwater Dependent Ecosystems (GDEs) across Queensland (Tomlinson and Boulton, 

2008). Increasing extractive pressure and the inclusion of groundwater and GDEs in water 

planning in Queensland is driving the need for successful management plans to ensure 

ecosystem services continue to be provided by these resources. The Water Planning 

Ecology group in the previously named Department of Environment and Resource 

Management (DERM) implemented this GDE project across the Condamine-Balonne and 

Border Rivers catchments in 2011. The study aimed to: 

 Provide baseline knowledge of GDEs in the focal catchments (location, vulnerability 

and risk to GDEs), 
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 Improve understanding of the types, extent and functioning of GDEs in the study 

area, 

 Improve the quality of science underpinning the management of groundwater 

resources. 

 Contribute to the integration of monitoring, assessment and reporting activities for 

aquatic ecosystems in Queensland under the Integrated Waterways Monitoring 

Framework (DERM, 2011). 

This study was split into two components. The first was a field based biological survey of 

aquifer ecosystems in the Border Rivers looking at the presence of stygofauna within 

aquifers and relationships between habitat, presence and distribution. The second 

component was a desktop investigation that mapped potential groundwater dependent 

terrestrial ecosystems (GDTEs) in the Condamine-Balonne and Border Rivers. Field 

validation was prescribed for future studies.  

The Upper Condamine and Border Rivers catchments are characterised by large-scale 

water resource and floodplain development. This development has influenced change in 

riverine hydrological characteristics, associated ecosystems and vegetation communities. 

The influence of changed riverine hydrology on associated systems is important to this study 

due to the link between changes to streamflow and a reduction in the ability of alluvial 

ecosystems to respond to and recover from disturbance (Rader and Belish, 1999 - taken 

from Tomlinson, 2009). 

Previous sampling for stygofauna in the Central Condamine Alluvium was conducted in 2009 

and found stygofauna in eight of the 42 bores sampled (Tomlinson, 2009). This indicated a 

biologically active groundwater system existed in the Central Condamine Alluvium. During 

the DERM (2011) study, fifteen bores were sampled for stygofauna in the Border Rivers 

catchment. Of these, nine contained fauna. Stygofauna were found at several sites with 

electrical conductivity between ~35,000 to 55,000 µS and pH of 3.5 (DERM, 2011).  

Data showed stygofauna communities in the Border Rivers study area were found in variable 

environmental conditions outside the range expected. This is valuable information that 

contributes to improved understanding of GDEs in Queensland and highlights the need for 

further investigation into the drivers of these systems. Additional monitoring was planned for 

specific areas of interest identified during the study and results were to be published as they 

became available. This study did not assess other inland drainage basins within Queensland 

and it therefore, remains unknown if stygofauna are widely found in extreme groundwater 

quality systems across other basins. Further research and monitoring is required to 

determine the relative uniqueness of the identified aquifer ecosystems (DERM, 2011).  

Two methods were used to identify potential GDTEs in the Condamine-Balonne and Border 

Rivers catchments (Figure 15 and Figure 16). Clearly, significant differences in the location 

and extent of GDTEs between each method were identified and highlight the need for future 

ground truthing of GDTE locations. The mapping information provides relevant baseline 

information on GDTEs within the study area which will support further investigations in the 

future. This work needs to be developed further with future site vetting work involving 

localised landscape and GDTE expertise and prioritisation of field based validation efforts 

(DERM, 2011). 
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Figure 15: Potential groundwater dependent terrestrial ecosystems within the Condamine Balonne and Border 
Rivers, identified based on known depth to first water level for geological units (DERM, 2011). 

 
Figure 16: Potential groundwater dependent terrestrial ecosystems within the Condamine Balonne and Border 
Rivers, identified based on known depth to first water level for remnant regional ecosystems, where the 



 

Review of Water Resource (Condamine & Balonne) Plan 2004:  Summary of Monitoring  51 

 

immediate regional ecosystem parcel contains a bore meeting required depth parameters (greater than 10 m of 
natural surface for likely GDEs; between 10 m and 20 m of natural surface for potential GDEs) (DERM, 2011). 

Recommendations derived from this study include: 

 Additional laboratory processing of remaining stygofauna samples, 

 Design a targeted monitoring program in areas of interest to further understand 

stygofauna population structure, dynamics and critical environmental requirements in 

the study area, 

 Conduct a workshop to identify groundwater dependent terrestrial ecosystems within 

the study areas. To achieve this, utilise the remote sensing GDTE maps and landscape 

and GDE experts. Assess the identified potential GDTEs and develop a prioritised list of 

sites for field validation, 

 Conduct a field investigation into the distribution of GDTEs based on outcomes of the 

workshop, and 

 Develop a GDE management plan consistent with the Departments legislative 

requirements utilising improved knowledge developed through these studies (DERM, 

2011).  

 

Ecological 
Asset 

Related 
Flow 

Indicator/s 

Ecological 
Outcomes 

Findings 

Groundwater 
Dependent 
Ecosystems 
 

NA 9 (h) iii 
9 (r) 
 
 

Potential groundwater dependent terrestrial 
ecosystems have been identified in the 
Condamine-Balonne catchment. Location and 
extent are variable dependent on the method of 
identification applied and it is essential this 
information is coupled with field based 
assessment to validate actual locations and 
extents. 
 
Stygofauna communities are present in areas with 
environmental conditions outside the range 
expected. 
 
Further monitoring is required to validate the 
locations of groundwater dependent terrestrial 
ecosystems, and to understand and manage 
stygofauna communities. 
 

 

3.2.8 DNRME surface water ambient network 

Water quality data to assess and report on the condition and trend of Queensland’s 

freshwater ecosystems is collected by the Department of Natural Resources, Mines and 

Energy Surface Water Ambient Network (SWAN) program. SWAN data provides input to the 

management and assessment of surface water resources in Queensland. Data is collected 

across a selection of sites across the state. Continuous and ad hoc water quality data 

contributes to the SWAN data. Continuous data is collected from gauging station sites whilst 

ad hoc in-situ data is collected at gauge station or other sites. The frequency of data 
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collection is variable and occurs across a range of flow conditions to build long term datasets 

which represent water quality on various flows. Continuous time series indicators include 

electrical conductivity at 25ºC, pH at 25ºC, and temperature. In-situ measurements may 

include any or all of these indicators (DEHP, 2013).    

SWAN commenced in 1990 and provides long-term information from gauging stations on 

water flow and height and ambient water quality for streams in Queensland. Water quality is 

assessed against the Queensland Water Quality Guidelines (QWQG–DEHP, 2009a and 

2009b) for slightly-to-moderately disturbed aquatic ecosystems (where available). Water 

quality indicators include electrical conductivity (a measure for salinity); total nitrogen; total 

phosphorous; and turbidity. In provinces that lack water quality guidelines, interim reference 

ranges are calculated using available water quality data from appropriate reference sites. 

This data is intended to provide an overview of ambient water quality at gauging stations in 

the Murray-Darling catchment. The results are based on relatively few samples collected 

over multiple years at varied flow conditions and can only be considered indicative of the 

condition of water quality (DERM, 2011). 

Turbidity is generally high throughout the Queensland Murray-Darling sampling area, 

electrical conductivity is relatively high upstream in the Condamine sub catchment but 

declines downstream as the rock types become sandier. Water quality indicators are 

generally within guidelines in the upper Condamine section of the province, although there is 

some uncertainty, and nutrient data is deficient in many areas. The uncertainty increased 

downstream due to limited availability of data. Possible electrical conductivity rises 

accompanied by falling turbidity in the Border–Moonie sub catchment and in the western 

section of the sampling area appeared to be reversed in the Balonne and Condamine sub 

catchments. Most of the electrical conductivity trends were probably influenced by climatic 

factors, although there is no apparent link between these and turbidity (DERM, 2011). 

 

Ecological 
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Related 
Flow 
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Ecological 
Outcomes 

Findings 

All NA 9 (m) 
 
 

Turbidity is generally high throughout the 
Queensland MDB sampling area. 

Electrical conductivity is relatively high in the 
Upper Condamine. 

Limited data availability creates uncertainty. 

Water quantity and quality data provides vital, 
baseline information that characterises the water 
regime in the Condamine-Balonne catchment and 
informs assessments of ecological and 
geomorphological processes. 
 

 

3.2.9 DNRME groundwater ambient network 

The Groundwater Ambient Network (GWAN) monitors groundwater level and water quality. It 

was established in 2004 to meet legislative requirements, was reviewed in 2009 and 2012 

and is ongoing (DNRM, 2016b). This data is used to assist in water planning, operation and 

maintenance. There are 448 bores located within the Condamine and Balonne sub-basins 
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(DNRME sub-basin identification numbers 4223 and 4222 respectively), none in the Moonie 

River (4172) sub-basin, and 37 in the Border Rivers Alluvium, located with the Macintyre and 

Weir Rivers (4162), Dumaresq (4163) and Macintyre Brook (4164) sub-basins. Groundwater 

levels are measured an average of 3 to 4 times each year. Groundwater levels generally 

respond to surface water conditions (floods and droughts) combined with water resource 

use. Bores located closer to water courses may be influenced more heavily by fluctuations in 

stream flow.  

The Groundwater Water Quality Network consists of a subset of bores from the Groundwater 

Water Level Network (DNRM, 2016c) (Table 3).  

 

Table 3: Groundwater water level and water quality network sites per management area. 

Groundwater Management Area No. Sites No. WQ Sites 

Balonne River Alluvium 43 16 

Border Rivers Alluvium 37 20 

Canal Creek Alluvium 2 1 

Cattle Creek Alluvium 2 1 

Central Condamine Alluvium 171 56 

Chinchilla Tributary Alluvium 1 0 

Condamine Alluvium  3 0 

Dalrymple Creek Alluvium 10 6 

Eastern Downs 9 1 

Emu Farm Creeks Alluvium 3 3 

Freestone Creek Alluvium 5 3 

Glengallan Creek Alluvium 12 7 

Graymare Creek Alluvium 1 0 

Kings Creek Alluvium 7 4 

Lower Condamine River Alluvium 1 0 

Lower Condamine Tributary Alluvium 2 0 

Moola Creek Alluvium 11 1 

Myall Creek Alluvium 4 0 

Oakey Creek Alluvium 22 6 

Rosenthal Creek Alluvium 1 1 

Swan Creek Alluvium 3 0 

Toowoomba City GMA 15 1 

Toowoomba North Basalts 19 4 

Toowoomba South Basalts 49 17 

Upper Condamine River Alluvium 18 11 

Upper Hodgson Creek GMA 12 6 

Warrego River Alluvium 2 0 

Warwick Basalts 20 3 

Warwick Tributary Alluvium 2 0 
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Water samples are taken manually at each GWAN site. Samples were analysed for major 

ions, total nutrients (TP, TN), filtered nutrients (FRP, NOx and NH4), electrical conductivity, 

pH, temperature and turbidity. A small number of sites have water quality monitored 

continuously. Water quality information is stored for individual bores by DNRME. Trends in 

water level or water quality on a basin scale are not geologically relevant as there is no 

significant interaction between the geological units and local events have a greater impact 

on bores than regional water management activity.   

 

Ecological 
Asset 

Related 
Flow 

Indicator/s 

Ecological 
Outcomes 

Findings 

Floodplain 
vegetation, 
Floodplain 
wetlands, 
Refugial 
Waterholes 

NA 9 (r) 
 
 

Groundwater level and water quality monitoring 
are instrumental in licensing bores and other 
aspects of groundwater management. 

 

3.2.10  Resource operations licence holder monitoring 

Resource operations licence (ROL) holders are required to monitor and report as per the 

requirements of each Resource Operations Plan (ROP). For the Condamine and Balonne 

ROP, reporting is undertaken for the four Water Supply Schemes (WSS) – Upper 

Condamine, Chinchilla Weir, Maranoa River, and St George. Monitoring requirements 

include: 

 Water quality of infrastructure associated with water supply schemes; 

 Inspection of banks downstream of storage i.e. collapse and/or erosion; and 

 Instances of fish stranding in areas associated with the operation of storages. 

SunWater is the ROL holder for the water supply schemes of the Condamine and Balonne 

ROP and is required to monitor in a manner consistent with the Water Monitoring Data 

Collection Standards (2007) published by the Department of Natural Resources, Mines and 

Energy. Reporting is done on a quarterly and annual basis, as per the Water Monitoring 

Data Reporting Standards (2007). 

 

3.2.10.1 Water quality 

Water quality monitoring has been conducted by SunWater throughout the reporting period 

in the following water storages – Beardmore Dam and Jack Taylor Weir (St George WSS); 

Chinchilla Weir (Chinchilla Weir WSS); and Cecil Plains Weir and Leslie Dam (Upper 

Condamine WSS) (See Appendix 1). Water quality was not monitored at Neil Turner Weir 

(Maranoa River WSS). 

SunWater follows the DNRME Water Monitoring Data Collection Standard (DNRM, 2007) 

which takes a risk management approach to water quality monitoring, based around storage 

stratification patterns. SunWater follows the classification scheme developed by Chudek et 

al. (1997) in which strong thermal stratification is defined as a temperature difference of 
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greater than five degrees Celsius between epilimnion (the upper layer of water in a thermally 

stratified lake or reservoir) and hypolimnion (the lowest layer), and less than five degrees is 

weak stratification. Chemical stratification is defined as a dissolved oxygen difference of 

greater than 5 mg/L between epilimnion and hypolimnion. 

Deeper storages (> 4.0 m) that tend to stratify chemically and/or thermally are monitored 

during releases. Sampling occurs in the area immediately downstream of the storage if safe 

to do so. Parameters sampled include temperature, dissolved oxygen, pH, electrical 

conductivity, total nitrogen, total phosphorus and total sulphide. Temperature and dissolved 

oxygen profiles within the storage are measured to characterise the storage. Less monitoring 

may be required if storages are shallow (< 4.0 m) or if they don’t become stratified (DNRM, 

2007).  

Water quality parameters are assessed and reported against ‘trigger values’ determined by 

SunWater according to the ANZECC Guidelines for Fresh and Marine Water Quality 

(ANZECC 2000) and Queensland Water Quality Guidelines 2009 (the Guidelines), 

specifically the guideline values for upland streams. Thermal and chemical stratification is 

reported (see Table 4) as either ‘strong’ (> 5 °C difference between top and bottom waters) 

or ‘weak’ (< 5 °C difference) (Chudek et al., 1998). 

Water quality parameters including  pH, total nitrogen and total phosphorus exceeded trigger 

values for all storages in most years (Table 4). Electrical conductivity (EC) was considered to 

be within acceptable limits for all storages, except  Chinchilla Weir, for most years. All 

storages were considered to have ‘strong’ thermal stratification patterns at some point in the 

reporting period. Chemical stratification was considered ‘weak’ at Beardmore Dam and Jack 

Taylor Weir for all years, whilst Leslie Dam was ‘strongly’ stratified in all years measured.  

Blue-green algae are monitored by sampling within the storage itself. SunWater conducts 

monitoring of cyanobacteria as part of a recreational risk management process. 

Cyanobacteria biovolume (mm3/L) is a measure of the cyanobacteria cell density and 

numbers. Potentially toxic species are also identified, particularly for recreational hazard 

monitoring. The biovolume value is used to calculate the associated recreational hazard 

level, which is reported as either Low, Moderate or High. Due to the nature of bloom events, 

an impoundment may have Low levels for much of the year and then High levels during a 

bloom. These blooms may occur during summer as water temperatures increase, or 

because of an increase in nutrients from point or diffuse sources within the impoundment. 

Cyanobacteria monitoring is not conducted at impoundments where the stratification pattern 

of the storage has not been confirmed under the Upper Condamine WSS Interim Plan. 

Cyanobacteria levels were Low or not reported for all years for: Beardmore Dam, Jack 

Taylor Weir and Chinchilla Weir. Levels for Leslie Dam were Moderate or High for periods in 

2008/09, 2009/10, 2010/11 and 2016/17. Other years were not reported on. 
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Fish 
Ecosystem 
processes 

NA 9 (m) 
 
 

Beardmore Dam - frequently exceeded guidelines 
for pH, total nitrogen and  total phosphorus. 
Occasionally exceeded guidelines for EC. 

Jack Taylor Weir - frequently exceeded guidelines 
for pH, total nitrogen and  total phosphorus. 
Occasionally exceeded guidelines for EC. 

Leslie Dam - frequently exceeded guidelines for 
total nitrogen and total phosphorus. Frequently 
strongly stratified. 

Cecil Plains Weir - frequently exceeded guidelines 
for pH, total nitrogen and total phosphorus. 

Chinchilla Weir - frequently exceeded guidelines 
for EC, pH, total nitrogen and total phosphorus. 

Ecological impacts on biota downstream of 
storages cannot be assessed using this data 
because temperature and dissolved oxygen 
concentrations and ecological monitoring in 
reaches far downstream of the storage are not 
required under the DNRME Water Monitoring 
Data Collection Standard.  

The departments water quality management 
standard should be updated. A consistent 
approach to data collection, storage, reporting 
and mitigation actions should be followed by ROL 
holders so future assessments of ROL holder 
monitoring can be undertaken.   
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Table 4: Water quality results per site and year. 

 2016-17 2015-16 2014-15 2013-14 2012-13 2011-12 2010-11 2009-10 2008-09 

Beardmore Dam 

Electrical conductivity Did not exceed Did not exceed Did not exceed Exceeded  Exceeded 
Generally did 
not exceed 

Did not exceed Not reported Not reported 

pH Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded 
Generally did 
not exceed 

Not reported Not reported 

Nitrogen Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded No data Not reported Not reported 

Phosphorus Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded No data Not reported Not reported 

Thermal stratification Weak Strong Weak Weak Weak Weak Weak Not reported Not reported 

Chemical stratification Weak Weak Weak Weak Weak Weak Weak Not reported Not reported 

Cyanobacteria Low Not reported Not reported Not reported Not reported Not reported Low Not reported Not reported 

Jack Taylor Weir 

Electrical conductivity Did not exceed Did not exceed Did not exceed Exceeded Exceeded Did not exceed 
Generally did 
not exceed 

Not recorded Not reported 

pH Exceeded Exceeded Exceeded Exceeded Exceeded Did not exceed 
Generally did 
not exceed 

Not recorded Not reported 

Nitrogen Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded No data Not recorded Not reported 

Phosphorus Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded No data Not recorded Not reported 

Thermal stratification Weak Strong Weak Weak Weak Weak Weak Not recorded Not reported 

Chemical stratification Weak Weak Weak Weak Weak Weak Weak Not recorded Not reported 

Cyanobacteria Low Not reported Not reported Not reported Not reported Not reported Low Not recorded Not reported 

Leslie Dam 

Electrical conductivity Did not exceed Did not exceed Did not exceed Did not exceed Did not exceed Did not exceed Did not exceed Did not exceed Not reported 

pH Exceeded Did not exceed 
Generally did 
not exceed 

Generally did 
not exceed 

Generally did 
not exceed 

Generally did 
not exceed 

Generally did 
not exceed 

Did not exceed Not reported 

Nitrogen Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Not reported 

Phosphorus Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Not reported 

Thermal stratification Weak Weak Strong Strong Strong Strong Strong Strong Not reported 

Chemical stratification Strong Strong Strong Strong Strong DO not taken Strong Strong Not reported 

Sulphides Not Reported Low levels Low levels Low levels Low levels Low levels Low levels Low levels Not reported 
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 2016-17 2015-16 2014-15 2013-14 2012-13 2011-12 2010-11 2009-10 2008-09 

Cyanobacteria Medium Not reported Not reported Not reported Not reported Not reported Low to High 
Low to 
Moderate 

Not reported 

Cecil Plains Weir 

Electrical conductivity Did not exceed Did not exceed Did not exceed Did not exceed Did not exceed Did not exceed Did not exceed Did not exceed Not reported 

pH Exceeded Did not exceed Exceeded Exceeded Exceeded Exceeded Exceeded Did not exceed Not reported 

Nitrogen Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Not reported 

Phosphorus Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Not reported 

Thermal stratification Weak Strong Weak Weak Weak Weak Weak Weak Not reported 

Chemical stratification Weak Strong Weak Weak Weak DO not taken Weak Strong Not reported 

Chinchilla Weir 

Electrical conductivity Exceeded Exceeded Exceeded Exceeded Exceeded 
Generally did 
not exceed 

Did not exceed 
Generally did 
not exceed 

Not reported 

pH Did not exceed Did not exceed Exceeded Exceeded Exceeded Exceeded Exceeded 
Generally did 
not exceed 

Not reported 

Nitrogen Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Not reported 

Phosphorus Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Exceeded Not reported 

Thermal stratification Weak Weak Unknown Unknown Unknown Unknown Weak Strong Not reported 

Chemical stratification Weak Strong Unknown Unknown Unknown DO not taken Weak Strong Not reported 

Sulphides Low levels Low levels Low levels Low levels Low levels Low levels Low levels Low levels Not reported 

Cyanobacteria Low Low Not reported Not reported Not reported Not reported Low Low Not reported 
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3.2.10.2  Bank condition 

ROL holders relevant to the Condamine and Balonne ROP are required to monitor on bank 

condition following rapid changes in water levels, large flows through storages and/or on 

other occasions when bank collapse is likely. In each annual report the ROL holder must 

provide a summary of bank condition including: 

 Results of investigations of bank slumping or erosion identified in ponded areas 

and/or downstream of storages; and 

 Changes to operation of infrastructure to reduce instances of bank slumping and/or 

erosion. 

According to SunWater’s annual reports, there has not been any instances of bank slumping 

downstream of Beardmore Dam, Jack Taylor Weir, Chinchilla Weir, Cecil Plains Weir or 

Leslie Dam (Table 5).  However, for some years this information was not reported. 

 

3.2.10.3  Fish stranding 

ROL holders relevant to the Condamine and Balonne ROP are required to report and assess 

instances of fish stranding in watercourses or ponded areas associated with the 

infrastructure. In each annual report the ROL holder must provide a summary of fish 

stranding’s including: 

 Results of any investigations of fish stranding downstream of storages; and 

 Changes to operation of infrastructure to reduce instances of fish stranding 

Where there have been instances of bank slumping or fish stranding, details of the event, 

mitigating actions taken and the result of these actions are provided to DNRME by the ROL 

holder through a special report as soon as possible after the event. An Operational Report 

was submitted to DERM on the 11th of March 2011 regarding a ‘Fish Kill at Jack Taylor 

Weir’.  This report stated that local SunWater operational staff observed the death of several 

thousand fish immediately downstream of Jack Taylor Weir (Table 5). Fish species included 

golden perch, silver perch, bony bream, and Murray cod. The fish kills were reported to have 

occurred over a period of five days and there were no signs of decay on the dead fish. Prior 

to this event, flooding flows occurred in December 2010 and January 2011, and then flow 

ceased during February. Compensation flows were ceased on the 3rd of March following 

advice from a consultative group who reported these flows were not required because 

landholders were still attempting to drain floodwater from their properties. New storage 

operation protocols have been proposed by the ROL holder to prevent future stranding’s and 

a fish rescue plan has been designed. 

Another incident of fish death was observed in the tailwater of Chinchilla Weir. The weir 

ceased to overflow on the 5th of April 2010 and downstream natural flows stopped on the 21st 

of April 2010. An incident investigation was undertaken by SunWater including water quality 

sampling and the inspection of the carcasses. Approximately 70 to 80 bony bream fish 

carcasses were observed in an advanced state of decay. On the 29th of April 2010 the fish 

carcasses were removed from the watercourse and disposed in accordance with SunWater’s 

waste management procedure.  
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Reports of stranding/kill events not reported by ROL holders have been discussed in Section 

5.3.3. These reports are from Ecotrack and from DES (S. Vardi, DES, pers comm.) It is the 

opinion of S. Vardi (DESI) that the whole of the Queensland section of the Condamine-

Balonne appears to have far fewer reported fish kills than the rest of Queensland. 

 

 

Ecological 
Asset 

Related 
Flow 

Indicator/s 

Ecological 
Outcomes 

Findings 

Fish; 
Ecosystem 
processes 

NA 9 (g) 
 
 

There were two instances of fish death over the 
reporting period: Chinchilla Weir (2010) and Jack 
Taylor Weir (2011). Cause of death was reported 
to be low flows.  

No instances of bank slumping or erosion 
downstream of water supply scheme 
infrastructure were reported. 

Future monitoring should include a detailed 
assessment of the incident, including mitigation 
details and monitoring the effect of any changes. 
Mitigation could include changes to release 
protocols to ensure tail of flow mimics the natural 
flow regime.  
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Table 5: Bank condition and fish stranding/kills monitoring reported in SunWater Annual Reports from 2008 to 2016 

 2015-16 2014-15 2013-14 2012-13 2011-12 2010-11 2009-10 2008-09 

Beardmore Dam 

Bank Slumping No instances No instances Not reported Not reported Not reported Not reported Not reported Not reported 

Fish Stranding/Kills No instances No instances No instances No instances No instances No instances Not reported Not reported 

Jack Taylor Weir 

Bank Slumping No instances No instances Not reported Not reported Not reported Not reported Not reported Not reported 

Fish Stranding/Kills No instances No instances No instances No instances No instances One instance Not reported Not reported 

Leslie Harrison Dam 

Bank Slumping No instances No instances No instances No instances No instances No instances No instances Not Reported 

Fish Stranding/Kills No instances No instances No instances No instances No instances No instances No instances Not Reported 

Cecil Plains Weir 

Bank Slumping No instances No instances No instances No instances No instances No instances No instances Not Reported 

Fish Stranding/Kills No instances No instances No instances No instances No instances No instances No instances Not Reported 

Chinchilla Weir 

Bank Slumping No instances No instances No instances No instances No instances No instances No instances Not Reported 

Fish Stranding/Kills No instances No instances No instances Not Reported Not Reported Not Reported One instance Not Reported 
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3.3 General ecological research projects  

In addition to the research and monitoring summarised in Section 3.2, there have been other 

research programs (Table 7) undertaken in the plan area since the implementation of the 

WP and ROP. These studies were not developed specifically to provide new data relevant to 

ecohydraulic flow requirements of assets for water planning review purposes. Most were 

desktop analysis with limited to no field data collected during the life of the plan. However, 

they are still considered to be valuable sources of contextual information that is relevant to 

the review of the Border Rivers Water Plan. 
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Table 6: General ecological research conducted during the life of the plan  

Organisation/Individuals Project Asset Location 

Smith et al. (2006).  
Murray-Darling Freshwater 
Research Centre. 

Lower Balonne scoping study environment theme.  
 

Lower Balonne 
Floodplain 

Lower Balonne 
Floodplain 

EM (Ecology Management) Pty 
Ltd. (2008) 

Smartrivers Aquatic Ecosystem Monitoring Autumn 2008 Water quality 
Macrophytes 
Fish 
Macroinvertebrates 
Wetlands 
Lower Balonne 
Floodplain 

Lower Balonne 
Floodplain 

Butcher and Henderson (2008) Condamine River Headwater Fish Biodiversity: A short report on the 
pre-restoration fish biodiversity in the headwaters of the Condamine 
River above Killarney in September 2008. 

Fish Condamine River  

Above Killarney 

Butcher and Kerezsy (2008a) 
DEEDI: Primary Industries and 
Fisheries 
Condamine Alliance 

Condamine River: 2 Loudoun Weir-Pool fish biodiversity 

 

Fish Loudoun Weir pool 

Butcher and Kerezsy (2008b) 
DEEDI: Primary Industries and 
Fisheries 
Condamine Alliance 

Oakey Creek Fish Biodiversity: 1 Bowenville Reserve. Fish Oakey Creek 

Hutchison et al. (2008). 

MDBC  

Mesoscale movements of small and medium sized fish in the Murray-
Darling Basin 

Fish Condamine River 

(DS Condamine) 

Kingsford et al. (2008). 
UNSW 
MDBA 
DECC (NSW) 
 

Waterbird response to flooding in the northern Murray‐Darling Basin 
2008. 

Waterbirds Narran Lakes 



 

Review of Water Resource (Condamine & Balonne) Plan 2004:  Summary of Monitoring  64 

 

Thoms et al. (2008).  

Published by MDBC/eWater 
CRC.  

The Narran Ecosystem Project: the response of a terminal wetland 
system to variable wetting and drying. Final report to the Murray-
Darling Basin Commission. 

Narran Lakes – 
wetlands 

Narran Lakes 

Brandis et al. (2009). 

UNSW 

School of Biological Sciences 

Preliminary assessment for the environmental water requirements of 
waterbird species in the Murray Darling Basin 

Narran Lakes 

Waterbirds 

Narran Lakes 

ANU Enterprise (2011). Decision Support System for the Narran Lakes, Final Report to the 
NSW Department of Environment, Climate Change and Water, 
Sydney. 

Narran Lakes/colonial 
waterbirds/waterbird 
habitat 

Narran Lakes 

Butcher et al. (2011) 

DSEWPC 

Australian Government 

Narran Lake Nature Reserve Ramsar Site: Ecological character 
description 

Narran Lakes Narran Lakes 

Brizga (2011) 
Smart Rivers 
 

Environmental Water Needs Assessment for the Lower Balonne 
Floodplain and Narran Lakes Ecological Assets. Report for the 
Department of Environment and Resource Management, Queensland.  
(Smartrivers Monitoring) 

Floodplain assets Lower Balonne and 
Narran Lakes 

MDBA (2012c) Assessment of environmental water requirements for the proposed 
Basin Plan: Lower Balonne Floodplain. 

Floodplain 
wetlands/Narran 
Lakes 

Lower Balonne 
Floodplain 

Capon et al. (2012)  

Griffith University 

Australian Rivers Institute 

 

Regeneration of floodplain vegetation in response to large-scale 
flooding in the Condamine-Balonne and Border Rivers. 

Floodplain vegetation 

 

Balonne River 

Narran River 

Smythe-McGuiness et al. (2012) 

National Water Commission 

Macroinvertebrate responses to altered low-flow hydrology in 

Queensland rivers  

Macroinvertebrates Queensland Rivers 
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Casanova (2015).  

Roberts and Marston (2011) 

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

Floodplain 
Vegetation; various 
species.  

Northern MDB 
(Casanova, 2015) 
MDB in general 
(Roberts and 
Marston, 2011).   

Eco Logical Australia (2015) 

Prepared for Murray-Darling 
Basin Authority 

Vegetation of the Barwon-Darling and Condamine-Balonne floodplain 

systems of New South Wales: Mapping and survey of plant 

community types.  

Floodplain Vegetation Barwon-Darling and 
Condamine-Balonne 
floodplain systems 

NSW Department of Primary 
Industries (2015) 

Fish & Flows in the Northern Basin: response of fish to changes in 
flow in the Northern Murray-Darling Basin. 

Fish Northern MDB 

Brandis and Bino (2016).  
NSW DPI.  
MDBA 
UNSW 
Centre for Ecosystem Science 

A review of the relationships between flow and waterbird ecology in 

the Condamine‐Balonne and Barwon‐Darling River. 
Waterbirds Northern MDB 

Merritt, Spencer, Brandis, Bino, 
Harding and Thomas (2016).  

Review of science behind the waterbird breeding indicator for the 
Narran Lakes 

Waterbirds, Narran 
Lakes 

Narran Lakes 

Norris and Hutchison (2016) 

DAF (Qld) 

Condamine Alliance 

The Dewfish Demonstration Reach: Final Monitoring and Evaluation 

Report 

Fish 

Instream habitat 

Oakey Creek 

Myall Creek 

Condamine River 

DNRM (2017c)  Preliminary Risk Assessment of Thermal Alteration Downstream of 
Dams in the Queensland Murray-Darling Basin.  

Water Quality Northern MDB 
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4 Assessment of Water Plan ecological outcomes 

The Water Plan (Condamine and Balonne) 2003 is currently being reviewed by the 

Queensland government. This report informs the review process by summarising ecological 

monitoring undertaken in the Condamine-Balonne 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 7. 

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), 

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 7: Summary of findings from monitoring programs in relation to stated ecological outcomes of the Water Plan (Condamine and Balonne) 2004 

Plan Ecological Outcome 
Water Plan (WP)/Resource Operation Plan (ROP) 

strategies/rules relevant to Outcome 
Summary of Monitoring Results Evaluation of Plan Ecological Outcome 

Water is to be allocated and managed in a way that seeks to achieve a balance in the following outcomes— 

9 (g) 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. 

 

WP Part 5 Division 1 Section 17 

________________________________________ 

Conditions for taking unsupplemented water 

 

WP Part 5  Division 3 Section 27 

Please see results of monitoring in sections below. 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. 

 

This overarching ecological outcome lacks 

specificity and its inclusion in the new Water 

Plan is not supported.  

 

9 (h) 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 

Permitted changes to the location of a water 

allocation with a nil passing flow condition – upon 

trading, the water allocation must state a condition 

prohibiting take whenever the water level in the 

waterhole is less than 0.5 metres below cease-to-

flow level. 

 

ROP Chapter 4, Part 4, 82(2)(b)(ii) Condamine 

Balonne Water Management Area (CBWMA) 

ROP Chapter 4, Part 4, 95(2)(a)(ii) Gowrie Oakey 

Creek Water Management Area (GOCWMA) 

WP Part 5 Division 6,53 

________________________________________ 

 

A waterhole may be drawn down to 0.5 m below 

its natural cease-to-flow level to allow water to be 

taken under a water allocation if the water 

released by the resource operations licence 

holder will replace the water drawn down in the 

waterhole and is released prior to the time of 

waterhole draw down. 

 

ROP Chapter 5, Part 1 Section 162 (all WSSs) 

________________________________________ 

 

Chinchilla Weir Water Supply Scheme pass flow – 

ROL holder must ensure a pass flow equal to the 

inflow and up to 122 ML/day when the water level 

is between 292.71 m AHD and full supply and 

there is a natural inflow into the weir. 

 

ROP Chapter 5 Part 1 Section 169 (CWWSS) 

________________________________________ 

 

Releasing water for environmental, stock and 

domestic purposes in the Lower Balonne.  In the 

event an inflow occurs into Beardmore Dam and 

Upper Condamine:  

Overall ecosystem health, based on an assessment of fish, hydrology, macro-invertebrates, 

terrestrial vegetation and physical form, has been assessed as moderate to poor (SRA2). While the 

physical form theme was assessed as moderate, increased sediment loads were reported (SRA2). 

Furthermore, there are risks to waterhole persistence from water resource development within 

nodes represented by Warwick, Cecil Plains, Loudoun and Chinchilla weirs (Waterholes as Refugia) 

with a high risk of increased sediment deposition (Q-catchments). Risk to waterhole persistence in 

this assessment area has been quantitatively assessed for Plan review (see Ecological Risk 

Assessment Report) and modelled waterholes experienced some simultaneous failure events under 

a full entitlement scenario. The proportion of no-flow days under this scenario also increased.  

 

Mid Condamine:  

Overall ecosystem health, based on an assessment of fish, hydrology, macro-invertebrates, 

terrestrial vegetation and physical form, has been assessed as moderate to poor (SRA2).  While the 

physical form theme was assessed as moderate, increased sediment loads were reported (SRA2). 

A high risk of increased sediment deposition was also reported via the Q-catchments program. 

Furthermore, there are risks to waterhole persistence within nodes represented by Chinchilla, Node 

I and Cotswold (Waterholes as Refugia). Risk to waterhole persistence in this assessment area has 

been quantitatively assessed for Plan review (see Ecological Risk Assessment Report) and 

modelled waterholes experienced some simultaneous failure events under a full entitlement 

scenario.  The proportion of no-flow days under this scenario also increased. 

 

Maranoa: 

No field research has been conducted in this region. Ecosystem health, based on an assessment of 

fish, hydrology, macroinvertebrates, terrestrial vegetation and physical form, has been assessed as 

moderate to poor (SRA2). While the physical form theme was assessed as moderate, increased 

sediment loads were reported (SRA2). There is low risk to waterhole persistence from water 

resource development (Waterholes as Refugia; Mid-Condamine risk assessment 2007) but high risk 

of increased sediment deposition (Q-catchments). Risk to waterhole persistence in this assessment 

area has been quantitatively assessed for Plan review (see Ecological Risk Assessment Report) 

and results suggest that the assessment area is susceptible to significant stress from long no-flow 

spells.  

 

Lower Balonne: 

New knowledge regarding waterholes as refugia (Waterholes refuge mapping) and fish movement 

(Fish movement behaviour in the Lower Balonne, Fish & Flows in the Northern Basin) has been 

gained in this region and some work is ongoing. Ecosystem health, based on an assessment of fish, 

Results from monitoring over the life of the 

plan, and from the quantitative risk 

assessment, indicate that waterholes are at 

risk in the Condamine-Balonne plan area, 

with risk varying across the catchment. 

 

It is likely that this outcome has only been 

partially met in the Condamine-Balonne plan 

area. 

 

Inclusion of this ecological outcome in the 

new plan is strongly supported. Clear 

measures and strategies can be associated 

with a waterholes Outcome, and it will 

provide a sound base from which to assess 

the success of the Water Plan in future 

review processes. 
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more than 12 months has passed since the last 

flow through event, and release of water will 

maximise the likelihood of a flow through event, 

water must be released. 

 

ROP Chapter 12, Part 2, Section 276 (LBWMA) 

 

hydrology, macroinvertebrates, terrestrial vegetation and physical form, has been assessed as 

moderate to poor (SRA) with a moderate risk of increased sediment deposition (Q-catchments). 

Risks to waterhole persistence from water resource use (Waterholes refuge mapping) were high in 

the Culgoa River, Moderate in the Briarie Creek, the Narran River and the Balonne Minor River, and 

low in the Ballandool and Bokhara Rivers (Lower Balonne risk assessment 2007). A functioning 

network of waterholes is required to maintain viable aquatic populations (Riverine and floodplain 

ecosystem response to flooding in the Lower Balonne and Border Rivers). Risk to waterhole 

persistence in this assessment area has been quantitatively assessed for Plan review (see 

Ecological Risk Assessment Report) with varied results across the assessment area. The 

proportion of no-flow days increased under a full entitlement scenario for the upper region and the 

Culgoa River, while no-flow days remained relatively unchanged or slightly decreased through the 

Briarie Creek, and Bokhara and Ballandool Rivers downstream of Dirranbandi. The largest increase 

in modelled no-flow days occurred along the Culgoa River. 

9 (h) to achieve ecological 

outcomes consistent with 

maintaining a healthy 

riverine environment, 

floodplains and wetlands, 

including, for example, 

maintaining— 

 

 

(ii) natural riverine 

habitats that sustain 

native plants and animals; 

and 

Decisions made when preparing the ROP must be 

consistent with achieving Environmental flow 

objectives. 

 

WP Part 5, Division 2, section 18 

________________________________________ 

 

The ROP must consider the impact of 

infrastructure operations on biota and natural 

ecosystem processes. 

 

WP Part 5, Division 4, section 35 

 

Please see summary of monitoring results above for Waterholes (h) (i). 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 habitats” should 

be represented by the waterholes Outcome 

above. 

9 (h) to achieve ecological 

outcomes consistent with 

maintaining a healthy 

riverine environment, 

floodplains and wetlands, 

including, for example, 

maintaining— 

 

 

(iii) the natural abundance 

and species richness of 

native plants and animals 

associated with habitats 

within watercourses, 

riparian zones, floodplains 

and wetlands; and 

Water sharing rules, including rules for managing 

unsupplemented and supplemented water 

allocations that set minimum passing flow 

requirements 

 

ROP Chapter 4 Part 1 (WMAs) 

ROP Chapter 5 Part 2 (WSSs) 

________________________________________ 

 

Upper Condamine:  

Overall ecosystem health, based on an assessment of fish, hydrology, macroinvertebrates, 

terrestrial vegetation and physical form, has been assessed as moderate to poor (SRA2). Risks 

from instream pest fauna are high (Q-catchments). Changes to the water regime due to water 

resource management pose a high risk to the viability of stable low flow spawning fish populations 

(SLFSF1). The following ecological assets, related to this outcome, have been quantitatively 

assessed for Plan review (see Ecological Risk Assessment Report): stable low-flow spawning fish; 

long-necked turtle; golden perch. Under the full entitlement scenario there was: little increased risk 

to stable low-flow spawning fish; increased duration of stress periods for long-necked turtles; and a 

lower abundance of golden perch across the assessment area. 

 

Mid Condamine: 

Overall ecosystem health, based on an assessment of fish, hydrology, macroinvertebrates, 

terrestrial vegetation and physical form, has been assessed as moderate to poor (SRA2). Risks 

from instream pest fauna are high (Q-catchments). Changes to the water regime due to water 

resource management pose a high risk to the viability of stable low flow spawning fish populations 

(SLFSF1). Extended periods between wetland inundation events (Q-catchments) increase risk to 

population viability in eastern snake-necked turtle (Floodplain Wetlands Inundation – literature 

review). The following ecological assets, related to this outcome, have been quantitatively assessed 

for Plan review (see Ecological Risk Assessment Report): stable low-flow spawning fish; long-

necked turtle; golden perch. Under the full entitlement scenario there was: little increased risk to 

stable low-flow spawning fish; increased duration of stress periods for long-necked turtles; and a 

lower abundance of golden perch across the assessment area. 

 

Maranoa: 

No field research has been conducted in this region. A high risk of spawning conditions not 

occurring over the life span of stable low flow spawning fish exists at the Cashmere node (SLFSF I). 

Results from monitoring over the life of the 

plan, and from the quantitative risk 

assessment, indicate that native plants and 

animals are at risk in the Condamine-

Balonne plan area, with risk varying across 

the catchment and across species. 

 

It is likely that this Outcome has only been 

partially met in the Condamine-Balonne 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 a clear delineation of exactly 

which assets are to be assessed across the 

catchment and allows for the development of 

specific measures and strategies for future 

Water Plan assessment. 
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Extended periods between wetland inundation events increase risk to population viability in eastern 

snake-necked turtle (Floodplain Wetlands Inundation – literature review). Risks from instream pest 

fauna are also high (Q-catchments). Ecosystem health has been assessed as moderate to poor. 

This risk to golden perch populations has been quantitatively assessed in the Maranoa for Plan 

review (see Ecological Risk Assessment Report). Under the full entitlement scenario there was a 

lower abundance of golden perch across the assessment area. 

 

Lower Balonne: 

Overall ecosystem health, based on an assessment of fish, hydrology, macroinvertebrates, 

terrestrial vegetation and physical form, has been assessed as moderate to poor (SRA2). There is 

evidence to suggest that populations of floodplain species such as of river red gum, coolabah and 

lignum are not dependent upon flooding flows for survival (Watering Requirements of Floodplain 

Vegetation). Extended periods between floodplain inundation events (Q-catchments) increase the 

risk to population viability in eastern snake-necked turtle (Floodplain Wetlands Inundation – 

literature review). The following ecological assets, related to this outcome, have been quantitatively 

assessed for Plan review (see Ecological Risk Assessment Report): stable low-flow spawning fish; 

long-necked turtle; golden perch. Under the full entitlement scenario there was: little increased risk 

to stable low-flow spawning fish; increased duration of stress periods for long-necked turtles; and a 

lower abundance of golden perch across the assessment area. 

9 (h) to achieve ecological 

outcomes consistent with 

maintaining a healthy 

riverine environment, 

floodplains and wetlands, 

including, for example, 

maintaining— 

 

 

(iv) active river-forming 

processes, including 

sediment transport; and 

The ROP must consider the impact of 

infrastructure operations on biota and natural 

ecosystem processes. 

 

WP Part 5, Division 4, Section 35 (1)(a)(ii,iii,iv), 

(b). 

________________________________________ 

 

Water sharing rules, including rules for managing 

unsupplemented and supplemented water 

allocations that set minimum passing flow 

requirements 

 

ROP Chapter 4 Part 1 (WMAs) 

ROP Chapter 5 Part 2 (WSSs) 

________________________________________ 

 

Upper Condamine: 

Q-catchments have assessed risks from deposited sediments as high in this region.  The SRA 

ranked the physical form theme to be in moderate condition but it was noted enlarged channels with 

evidence of channel widening and bed degradation characterised the area.  Increased sediment 

loads were also reported.  Risk to “fluvial geomorphology and river forming processes” for this 

assessment area has been quantitatively assessed for Plan review (see Ecological Risk 

Assessment Report). Results indicate that the number of bankfull flows required for scouring have 

been reduced by up to 40% in this assessment area under a modelled full entitlement scenario. 

 

Mid Condamine: 

Q-catchments have assessed risks from deposited sediments as high in this region.  The SRA 

ranked the physical form theme to be in moderate condition but it was noted enlarged channels with 

evidence of channel widening and bed degradation characterised the area.  Increased sediment 

loads were also reported.  Risk to “fluvial geomorphology and river forming processes” for this 

assessment area has been quantitatively assessed for Plan review (see Ecological Risk 

Assessment Report). Results indicate that the number of bankfull flows required for scouring have 

been reduced by up to 22% in this assessment area under a modelled full entitlement scenario. 

 

Maranoa: 

Q-catchments have assessed risks from deposited sediments as high in this region.  The SRA 

ranked the physical form theme to be in moderate condition but it was noted enlarged channels with 

evidence of channel widening and bed degradation characterised the area.  Increased sediment 

loads were also reported.  Risk to “fluvial geomorphology and river forming processes” for this 

assessment area has been quantitatively assessed for Plan review  (see Ecological Risk 

Assessment Report). Results indicate that there has been little change in the number of bankfull 

flows required for scouring in this assessment area under a modelled full entitlement scenario. 

 

Lower Balonne: 

Q-catchments have assessed risks from deposited sediments as moderate in this region.  The SRA 

ranked the physical form theme to be in moderate condition but it was noted enlarged channels with 

evidence of channel widening and bed degradation characterised the area.  Increased sediment 

loads were also reported.  Risk to “fluvial geomorphology and river forming processes” for this 

assessment area has been quantitatively assessed for Plan review (see Ecological Risk 

Assessment Report). Results indicate that the number of bankfull flows required for scouring have 

been reduced by up to 67% in this assessment area under a modelled full entitlement scenario. 

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 Condamine-

Balonne plan area, with risk varying across 

the catchment. 

 

It is likely that this Outcome has only been 

partially met in the Condamine-Balonne plan 

area. 

 

Inclusion of this ecological outcome in the 

new plan is strongly supported. This 

ecological outcome 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 recommended that 

these two Outcomes be combined. 
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9 (h) to achieve ecological 

outcomes consistent with 

maintaining a healthy 

riverine environment, 

floodplains and wetlands, 

including, for example, 

maintaining— 

 

 

(v) existing flow paths 

across the floodplains to 

allow ecological 

processes to take place; 

and 

 Please see summary of monitoring results below for floodplain vegetation (h) (vi), and native 

animals of floodplains (h) (vii). 

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 this Outcome be included 

in the revised “floodplain ecosystems” 

Outcome described below. 

9 (h) to achieve ecological 

outcomes consistent with 

maintaining a healthy 

riverine environment, 

floodplains and wetlands, 

including, for example, 

maintaining— 

 

 

(vi) the condition and 

diversity of native 

vegetation on the 

floodplains and related 

streams; and 

Granting and amending water licences for taking 

overland flow water 

 

ROP Chapter 2 Part 3 

_______________________________________ 

 

Regulation of overland flow water 

 

WP Part 5 Division 5 

 

Upper Condamine: 

The riparian and floodplain vegetation in this region is in moderate condition (SRA) and the threat of 

altered floodplain inundation (which supports floodplain vegetation) in this assessment area is low 

(Q-catchments). Risk to floodplain wetlands (which support floodplain vegetation) was quantitatively 

assessed for Plan review (see Ecological Risk Assessment Report). Results indicate that the 

number and duration of floodplain inundation days were reduced under a modelled full entitlement 

scenario. Spells between inundation events were also generally increased. 

 

Mid Condamine: 

The riparian and floodplain vegetation in this region is in moderate condition (SRA) and the threat of 

altered floodplain inundation (which supports floodplain vegetation) in this assessment area is low 

(Q-catchments). Risk to floodplain wetlands (which support floodplain vegetation) was quantitatively 

assessed for Plan review (see Ecological Risk Assessment Report). Results indicate that the 

number and duration of floodplain inundation days were reduced at one of the two sites modelled 

under a full entitlement scenario. Spells between inundation events were increased for both sites. 

 

Maranoa: 

The riparian and floodplain vegetation in this region is in moderate condition (SRA) and the threat of 

altered floodplain inundation (which supports floodplain vegetation) in this assessment area is low 

(Q-catchments). 

 

Lower Balonne:  

The riparian and floodplain vegetation in this region is in good condition (SRA) and has recently 

been mapped (Eco Logical Australia 2015). Flood duration was correlated with recruitment in some 

tree species but not others (Riverine and floodplain ecosystem response to flooding in the Lower 

Balonne and Border Rivers, Casanova 2015, Roberts and Marston 2011). Extended periods 

between floodplain inundation events (Q-catchments) increase the risk of decreased waterhole and 

wetland productivity by removing terrestrial subsidies to food webs (Riverine and floodplain 

ecosystem response to flooding in the Lower Balonne and Border Rivers). Risk to floodplain 

wetlands (which support floodplain vegetation) was quantitatively assessed for Plan review (see 

Ecological Risk Assessment Report). Results indicate that under a full entitlement scenario, the 

number and duration of wetland connection events have mostly decreased. 

 

However, recent research in the Lower Balonne suggests that populations of floodplain species 

such as river red gum and coolabah may not be dependent upon flooding flows for maintaining the 

condition of adults (Watering Requirements of Floodplain Vegetation project). Furthermore, 

flowering and fruiting in river red gum and coolabah show no consistent relationship with river flows 

to date (EFAP Floodplain vegetation project). 

Results from monitoring over the life of the 

plan, and from the quantitative risk 

assessment, indicate that floodplain 

vegetation is at risk in the Condamine-

Balonne plan area, with risk varying across 

the catchment. 

 

It is likely that this Outcome has only been 

partially met in the Condamine-Balonne plan 

area. 

 

This ecological outcome is lacking sensitivity 

for assessment. Recent research indicates 

that the maintenance of vegetation on the 

floodplain may not be critically linked to flow.   

 

It is recommended that this Outcome be 

modified for inclusion in the new Water Plan.  

By using terminology such as “floodplain 

ecosystems”, floodplain vegetation can still 

be included for assessment in the event a 

clear link to flow is established i.e. for 

germination and/or recruitment. 

 

It is recommended that the new Outcome be 

refined to directly reference the maintenance 

of flows that support “floodplain ecosystems”.  

This will provide protection for floodplain 

assets intended to be covered by this 

Outcome. This refined wording will provide a 

more measureable Outcome as well as being 

more conducive to the development of 

strategies to manage flows. 

 

It is also recommended that the refined 

Outcome include specific locations such as 

those mentioned in the Directory of Important 

Wetlands and Ramsar sites. 
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9 (h) to achieve ecological 

outcomes consistent with 

maintaining a healthy 

riverine environment, 

floodplains and wetlands, 

including, for example, 

maintaining— 

 

 

(vii) the diversity and 

abundance of native 

animals within the 

floodplains and related 

streams; and 

Granting and amending water licences for taking 

overland flow water 

 

ROP Chapter 2 Part 3 

_______________________________________ 

 

Regulation of overland flow water 

 

WP Part 5 Division 5 

 

Upper Condamine: 

The macroinvertebrate and fish communities in this region are in moderate condition (SRA). 

Changes to the water regime due to water resource management pose risks to the viability of stable 

low-flow spawning fish populations. Risks from instream pest fauna are also high (Q-catchments). 

Risk to long-necked turtles (which utilise floodplain wetlands) was quantitatively assessed for Plan 

review (see Ecological Risk Assessment Report). Results indicate an increased duration of stress 

periods for long-necked turtles as modelled under a full entitlement scenario. 

  

Mid Condamine: 

The macroinvertebrate and fish communities in this region are in moderate condition (SRA). 

Changes to the water regime due to water resource management pose risks to the viability of stable 

low flow spawning fish populations. Extended periods between wetland inundation events (Q-

catchments) increase risk to population viability in eastern snake-necked turtle (Floodplain 

Wetlands Inundation – literature review). Risks from instream pest fauna are also high (Q-

catchments). Risk to long-necked turtles (which utilise floodplain wetlands) was quantitatively 

assessed for Plan review (see Ecological Risk Assessment Report). Results indicate an increased 

duration of stress periods for long-necked turtles as modelled under a full entitlement scenario. 

 

Maranoa: 

The macroinvertebrate and fish communities in this region are in moderate condition (SRA). A high 

risk of spawning conditions not occurring over the life span of SLFSF exists at the Cashmere node 

(SLFSF I). Extended periods between wetland inundation events increase risk to population viability 

in eastern snake-necked turtle (Floodplain Wetlands Inundation – literature review). Risks from 

instream pest fauna are also high (Q-catchments). 

 

Lower Balonne: 

The macroinvertebrate communities in this region are in good condition, the fish communities are in 

poor condition (SRA). Extended periods between floodplain inundation events (Q-catchments) 

increase the risk to population viability in eastern snake-necked turtle (Floodplain Wetlands 

Inundation – literature review). These floods bring terrestrial insects to waterholes that can fuel food 

webs (Riverine and floodplain ecosystem response to flooding in the Lower Balonne and Border 

Rivers). Flows entering the Darling River upstream of Burke have been reduced in magnitude by 

40-50 %. These hydrological changes reduce opportunities for movement; opportunities to forage to 

gain spawning condition; and recruitment (Fish & Flows in the Northern Basin). Assessment of fish 

movement (Fish movement behaviour in the Lower Balonne) is ongoing. Risk to long-necked turtles 

(which utilise floodplain wetlands) was quantitatively assessed for Plan review (see Ecological Risk 

Assessment Report). Results indicate an increased duration of stress periods for long-necked 

turtles as modelled under a full entitlement scenario. 

 

Results from monitoring over the life of the 

plan, and from the quantitative risk 

assessment, indicate that native animals 

associated with floodplains are at risk in the 

Condamine-Balonne plan area, with risk 

varying across the catchment. 

 

It is unlikely that this Outcome has been met 

in the Condamine-Balonne 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, 

as per recommendations made for h (iii). 

 

 

9 (h) to achieve ecological 

outcomes consistent with 

maintaining a healthy 

riverine environment, 

floodplains and wetlands, 

including, for example, 

maintaining— 

 

 

(viii) the success of bird-

breeding in the Narran 

Lakes and on floodplains; 

and 

Managing Narran Lakes filling flow events: 

 

Water harvesting must be reduced to 90% in the 

event a volume sufficient to fill Narran Lakes 

occurs during the winter bird-breeding months, 

OR Narran Lakes has filled during the period 1 

April to 31 August and within four months a flow 

event occurs that would refill Narran Lakes. 

 

WP Part 5 Division 4 Section 40  

ROP Chapter 12 Part 4 Section 281 

 

Lower Balonne:  

There have been significant reductions in the abundance of waterbirds in the Narran Lakes 

(Response of a terminal wetland system to variable wetting and drying, Brandis & Bino 2016, NSW 

DPI, Northern Basin Review, Merritt et al., 2016) that are strongly correlated with declines in flow 

volume since the mid 1980’s (Real-time hydrological model for the Narran Lakes Ecosystem, ANU 

Enterprise 2011). The risk to Narran Lakes, in terms of bird breeding has been quantitatively 

assessed for Plan review (see Ecological Risk Assessment Report). Results indicate that the 

frequency of flows required for bird breeding opportunity and vegetation condition (linked to bird 

breeding) have been significantly decreased under a modelled full entitlement scenario. 

  

Results from monitoring over the life of the 

plan, and from the quantitative risk 

assessment, indicate that bird breeding in 

Narran Lakes is at risk from water resource 

development. 

 

It is unlikely that this ecological outcome has 

been met. 

 

Although the Narran Lakes are not in 

Queensland, the ecological importance and 

dependence on flows, of which a proportion 

originate in Queensland, are recognised.  
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Therefore, inclusion of this ecological 

outcome in the new Water Plan is supported. 

 

It is recommended that this Outcome be 

reworded to include “provision of flows to 

support bird breeding” to more accurately 

reflect what can be measured. 

9 (h) to achieve ecological 

outcomes consistent with 

maintaining a healthy 

riverine environment, 

floodplains and wetlands, 

including, for example, 

maintaining— 

 

 

(ix) the condition of the 

Narran Lakes and the  

national parks of the 

Culgoa floodplain; 

Managing Narran Lakes filling flow events: 

 

Water harvesting must be reduced to 90% in the 

event a volume sufficient to fill Narran Lakes 

occurs during the winter bird-breeding months, 

OR Narran Lakes has filled during the period 1 

April to 31 August and within four months a flow 

event occurs that would refill Narran Lakes. 

 

WP Part 5 Division 4 Section 40  

ROP Chapter 12 Part 4 Section 281 

 

Lower Balonne:  

There has been no specific monitoring of the condition of Narran Lakes or national parks of the 

Culgoa floodplain over the life of the Plan. Monitoring results for sections (h)(vi) and (h)(viii) provide 

some context. 

 

No specific monitoring has been conducted 

to address this outcome, however results 

from vegetation and bird breeding research 

collectively indicate that this outcome has not 

been met. 

 

This ecological outcome encompasses flow 

rules contained within the Water Plan, and 

provide transparency around reductions in 

the amount of take resulting from the original 

implementation of the rules. Inclusion of this 

Outcome in the new Water Plan is supported. 

 

Recommendations are made to alter the 

wording of the Outcome to include “the 

provision of flows to support” to more 

accurately reflect what can be measured. 

 

It is further recommended that this Outcome 

be included in the reworded “Floodplain 

Ecosystems” Outcome (see (vi). 

 

9 (i) to contribute to 

maintaining or improving 

the ecological condition of 

the Darling River 

upstream of Bourke; 

Managing medium flow events: 

 

Water harvesting must be reduced to 90% in the 

event more than two years have passed since a 

flow event equal to or greater than 60 000 ML/day 

OR more than three years have passed since a 

flow event equal to or greater than 100 000 

ML/day. 

 

ROP Chapter 12 Part 3 Section 279 

Lower Balonne: 

Flows entering the Darling River upstream of Bourke have been reduced in magnitude by 40-50 %. 

These hydrological changes reduce opportunities for movement; opportunities to forage to gain 

spawning condition; and recruitment (Fish & Flows in the Northern Basin). Results from the 

Waterholes refuge mapping project (DSITI 2016) showed that most waterholes in the Barwon-

Darling are persistent as no-flow spells are short (generally less than half a year). 

 

 

There is insufficient information to assess 

whether this outcome has been met. 

 

Due to the confounding issue of multiple 

tributary inflows to the Darling River 

upstream of Bourke, the evaluation of water 

management rules in the Lower Balonne 

(e.g. real time flow management of the 

individual outcome, waterhole drawdown, 

pass flow) can only be weakly linked to the 

flow-dependent ecological condition of this 

reach of the Darling River. Therefore, 

inclusion of this ecological outcome in the 

new plan is not recommended. 

 

9 (k) in the Lower 

Balonne and in the 

floodplain downstream of 

the plan area, to provide 

for improved flows, 

especially low and 

medium flows, that mimic 

the natural variability of 

the river system by, for 

Managing low flow events 

 

ROP Chapter 12 Part 2 

 

________________________________________ 

 

Managing medium flow events: 

 

Lower Balonne: 

Please see summary of monitoring results above for waterholes (h) (i) and floodplain vegetation 

(h) (vi). 

 

An assessment of these associated ROP rules is provided in Section 5 of this document. 

This ecological outcome encompasses flow 

rules contained within the Water Plan, and 

provide transparency around reductions in 

the amount of take resulting from the original 

implementation of the rules. There is 

insufficient information to assess this 

Outcome. 
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example, the real time 

management of individual 

flow events; 

Water harvesting must be reduced to 90% in the 

event more than two years have passed since a 

flow event equal to or greater than 60 000 ML/day 

OR more than three years have passed since a 

flow event equal to or greater than 100 000 

ML/day. 

 

ROP Chapter 12 Part 3 Section 279 

 

Inclusion of this Outcome in the new plan is 

not supported as the intent of this Outcome 

has been addressed by other Outcomes 

(new and refined). Low flows in the Lower 

Balonne are covered by the refined 

Waterholes Outcome (i). Medium flows in the 

context of this Outcome refer to flows that 

are capable of inundating parts of the 

floodplain, and therefore are covered by the 

refined Outcome relating to floodplain 

ecosystems.  

 

9 (l) to reduce the impact 

of the operation of water 

infrastructure on natural 

flow regimes; 

The resource operations licence holder must 

minimise the occurrence of adverse 

environmental impacts by ensuring that any 

change in the rate of release of water occurs 

incrementally. 

 

ROP Chapter 5 Part 1 Section 164 

________________________________________ 

 

In deciding the operating arrangements and 

supply requirements for water infrastructure, the 

impact of the infrastructure’s operation on the 

following must be considered: water quality and 

temperature; instream water levels; the natural 

movement of sedimentation; the bed and banks of 

watercourses; riparian vegetation; habitats for 

biota; the impact on the movement of fish and 

other aquatic species; the likelihood of fish 

deaths. 

 

WP Part 5 Division 4 Subdivision 1 Section 35 

Upper Condamine: 

Aquatic ecosystems downstream of Leslie Dam are at risk from cold water releases. There have 

been no reported instances of bank slumping or fish kills associated with the operation of 

infrastructure. 

 

Middle Condamine: 

Aquatic ecosystems downstream of Chinchilla weir are at risk from cold water releases. There have 

been no reported instances of bank slumping or fish kills associated with the operation of 

infrastructure. 

 

Lower Balonne: 

Aquatic ecosystems downstream of E.J. Beardmore Dam are at risk from cold water releases. 

There have been no reported instances of bank slumping associated with the operation of 

infrastructure. 

 

 

It is likely that the operation of water 

infrastructure is impacting on natural flow 

regimes and aquatic ecosystems 

downstream, however there is insufficient 

information to assess this outcome. 

 

It is recommended that this ecological 

outcome be included in the new Water Plan 

to address potential issues such as the 

impacts of rate of release and cold water 

pollution. 

 

(An assessment of related ROP rules is 

provided in Section 5 of this document). 

9 (m) 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, the 

impact of the infrastructure’s operation on the 

water quality must be considered. 

 

WP Part 5 Division 4 Subdivision 1 Section 35 

Upper Condamine: 

Data from the Surface Water Ambient Network (SWAN) shows that turbidity and electrical 

conductivity are elevated in this region.  

 

Mid Condamine: 

Data from the SWAN shows that turbidity is elevated in this region.  

 

Maranoa: 

Data from the SWAN shows that turbidity is elevated in this region.   

 

Lower Balonne:  

Data from the SWAN shows that turbidity is elevated in this region. 

 

 

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. 

 

It is necessary to include an Environmental 

Outcome that refers to the maintenance of 

water quality, therefore inclusion of this 

Outcome in the new plan is supported.   

 

Recommendations are made to alter the 

wording of the Outcome to include reference 

to flows to support water quality, to more 

accurately reflect what can be measured. 

 

9 (o) to promote improved 

understanding of the 

matters affecting the 

 Environmental monitoring, research, and science reviews have been undertaken across the plan 

area by a number of organisations, including: 

 Department of Natural Resources, Mines and Energy 

There is insufficient information to assess 

this Outcome. 
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health of riverine and 

associated systems in the 

basin; 

 Department of Environment and Science  

 Department of Agriculture and Fisheries 

 Resource Operations Licence Holders 

 Murray-Darling Basin Authority 

 Commonwealth Environmental Water Holder 

 Condamine Alliance 

 Several universities, research institutes, and science providers 

 

A collation and synthesis of this information and new scientific knowledge has been undertaken to 

assist in evaluating the plan’s performance in meeting its ecological outcomes. 

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. 

9 (p) consistency with the 

Basin Plan 2012; 

 

 The Condamine and Balonne 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 the Basin Plan, 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 (q) consistency with 

water sharing agreements 

and commitments 

between the State and 

New South Wales; 

The chief executive must ensure the resource 

operations plan gives effect to any agreement 

made between the State and New South Wales 

about water in the plan area. 

 

WP Part 5 Division 4 Section 36 

________________________________________ 

The chief executive must provide the Dumaresq-

Barwon Border Rivers Commission with 

information about flows in the Lower Balonne 

Water Management Area so the bifurcation weirs 

can be managed to maximise the likelihood of 

achieving a flow through event and in accordance 

with any agreement made between the state and 

New South Wales. 

 

ROP Chapter 12 Part 1 Section 271 

Current commitments between Queensland and New South Wales relate to pass flow requirements 

at Beardmore Dam and operation of bifurcation weirs in the distributary streams in the Lower 

Balonne. 

 

 

 

This outcome has been achieved through the 

plan providing a framework that is consistent 

with the NSW-Qld Intergovernmental 

Agreement. 

 

This outcome is important in highlighting the 

significance of operating in a manner that is 

consistent with NSW water sharing 

agreements, 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 (r) to protect the 

productive base of 

groundwater 

Regulation of groundwater 

 

WP Part 5 Division 5A 

________________________________________ 

 

Limitations on allocation from general reserve 

 

WP Part 5 Division 2A 

Groundwater dependent ecosystems (GDEs) were assessed for risk in the plan area. Many GDEs 

are at low risk to water resource development, there are also a number of GDEs that are at a 

medium risk. However, springs within the Kings and Dalrymple Creeks Basalts (Upper Condamine 

Basalts) and the baseflow to watercourses in the Oakey Creek Tributaries (Upper Condamine 

Alluvium) are at high risk. 

 

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. 

 

This outcome has been achieved through the 

amendment of water licences, and no issuing 

of new licences. 

 

It is necessary to include an Environmental 

Outcome that refers to groundwater 

ecosystems, therefore inclusion of this 

Outcome in the new plan is supported.   

 

However, this Outcome is too broad, with no 

specific reference to protecting the 

ecosystems which depend upon 
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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. 
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5 Assessment of existing environmental management rules 

Environmental management rules of the Condamine and Balonne Resource Operations 

Plan (ROP) align with strategies of the Condamine and Balonne Water Plan (WP) and are 

implemented to assist in achieving ecological outcomes stated in the WP. This chapter 

provides an assessment of the ROP environmental management rules, and other relevant 

rules, in terms of their ecological effectiveness. 

The environmental management rules operating within the Condamine and Balonne WP 

area, and contained within the Condamine and Balonne ROP, relate to matters such as the 

release of water and stream flow requirements, the operation of infrastructure, the 

maintenance of water storage levels, and waterhole management within the Water Supply 

Schemes of the catchment and within the Lower Balonne Water Management Area.  

The Condamine and Balonne ROP covers four Water Supply Schemes: Upper Condamine 

(UCWSS), Chinchilla Weir (CWWSS), Maranoa River (MWSS), and St George (SGWSS).  

For details of these water supply schemes, including relevant infrastructure, see Attachment 

4 of the Condamine and Balonne ROP. 

There are five Water Management Areas within the Condamine-Balonne Plan area:  Upper 

Condamine (UCWMA), Gowrie and Oakey Creek (GOKWMA), Condamine and Balonne 

Tributaries (CBTWMA), Condamine and Balonne (CBWMA), and the Lower Balonne 

(LBWMA). The only Water Management Area to contain environmental management rules is 

the LBWMA. For details of the water management areas, see Attachment 5 of the 

Condamine and Balonne ROP. 

The following sections include an assessment of compliance and ecological efficacy of rules 

relating to environmental management in the Condamine and Balonne ROP.  

Recommendations have been made to refine particular existing management rules or to 

establish new rules where considered appropriate. As the Condamine and Balonne ROP 

was implemented in December 2008, the period of assessment for this report is from 2009 

to 2017, where data was available. 

 

5.1 Use of Waterholes 

As outlined in the Condamine and Balonne ROP (Chapter 5, Part 1, Section 162): 

 

A waterhole may be drawn down to 0.5m below its natural cease-to-flow level to allow water 

to be taken under a water allocation if the water released by the resource operations licence 

holder will replace the water drawn down in the waterhole and is released prior to the time of 

waterhole draw down. 

 

This ROP rule applies to all WSS management areas of the Condamine-Balonne Basin.  

This rule relates to ecological outcomes listed in Section 9(f), (g), (h) (i, ii, iii, vii), (i), (k), (m) 

(see Appendix 2), and strategies outlined in Section 53 (see Appendix 3) of the Condamine 

and Balonne WP. The ROP rule is associated with the maintenance of natural riverine 

habitats and supporting ecological processes. The intent of this rule is to protect waterholes 
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by allowing pumping to occur in a waterhole, to 0.5 m below the cease-to-flow level, when 

water has been released by the ROL holder. The intention is for the waterhole to be 

replenished by released water within a short timeframe. 

 

5.1.1 Implementation  

Compliance cannot be assessed for waterholes in WSS areas as they are not gauged 

and/or monitored. However, research on waterhole persistence has been conducted 

throughout the Plan area within the past three years and data is available from which to 

draw conclusions regarding risk to waterholes. 

 

5.1.2 Summary of monitoring or assessment 

Section 329(1)(d) states that the ROL holder is required to report 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. Below is an example of how SunWater 

has been reporting on this rule. 

Waterhole Monitoring 

As referred to in s2.2.16 of the department’s Water Monitoring Data Reporting Standards 

(Version 3.1 February 2007) no dataset has been provided for Waterhole Monitoring in this 

quarter as no incidents that require reporting were observed. 

 

Between 2008 and 2017 SunWater has reported ‘no instances’ where they have knowledge 

of a take of supplemented water which drew a waterhole down below 0.5 m below cease-to-

flow. 

Results from monitoring over the life of the plan, and from the quantitative risk assessment 

(DES, 2017), indicate that there are areas where waterholes are at risk of changing from 

persistent to intermittent. This risk varies across the catchment. 

 

5.1.3 Ecological effectiveness 

Between 2014 and 2017 DNRME measured persistence in 20 waterholes upstream of 

Beardmore Dam in the Condamine and Balonne Rivers. A comparable project by DES from 

2014 to 2016 measured the persistence of four waterholes in the Lower Balonne 

downstream of Jack Taylor Weir. The depth of these 24 waterholes varied from 1.932 m to 

5.3 m at CTF (see Table 8). Because the ROP rule states that waterholes can only be drawn 

down by 0.5 m below cease-to-flow, and given that 23 of the 24 surveyed waterholes within 

the Condamine-Balonne are over 2 m deep at cease-to-flow, it is likely these waterholes are 

still providing sufficient habitat, of a high quality, to support biota. Furthermore, drawdown 

times below cease-to-flow are short, given that they can only be pumped for agricultural 

purposes after the ROL holder has released water to replace the extracted water. However, 

waterholes outside the water supply scheme reaches are not covered under this rule and as 

such can be pumped down to 0.5 m below cease-to-flow without the need to have a filling 

event on the way. Also, stock and domestic pumping is not covered by this rule. Therefore, a 
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waterhole may be pumped down below 0.5 m from cease-to-flow for the purposes of stock 

and domestic needs.  

 

Table 8: Waterhole location and depth data used by DES for waterhole persistence modelling (source: 
Condamine-Balonne ERA Report  August 2017).  

 

5.1.4 Recommendations  

The current rule is likely to be sufficient for waterholes within the water supply schemes, 

given that waterholes are quickly replenished and drawdown is only 0.5 m below cease-to-

flow. However, waterholes require protection outside water supply scheme areas.  

Strategies to mitigate risk may involve implementation of event management following 

extended periods of no-flow for a particular area, where this period exceeds the persistence 

Waterhole Location 

Associated 

stream 

gauge 

Maximum 

depth (m) 

Maximum 

volume (m3) 

Maximum 

surface 

area (m2) 

Maximum 

persistence 

(days) 

Upper Condamine 

Alambi -27.19038 151.17014 422333A 2.1 7383 13,726 170 

Banana Bridge -26.86097 150.7675 422308C 4.5 52,918 38,719 818 

Cohuna Grove -26.83303 150.20343 422344A 2.46 14,338 20,263 596 

Condabri -26.85659 150.18726 422344A 3.08 5615 7471 501 

Elgin -26.98464 150.09726 422344A 2.86 34,863 33,292 414 

Glenleigh Park -27.09112 149.89124 422344A 1.92 3583 5788 359 

Kemona -27.29632 151.21054 422333A 2.38 3282 4863 198 

Kemona US -27.30487 151.22052 422333A 2.56 1537 1604 170 

Rangers Bridge -27.12543 151.09081 422333A 2.7 11,201 12,737 232 

Rangers Bridge US -27.13006 151.0923 422333A 2.24 6079 6454 264 

Riverview -27.20318 151.17783 422333A 2.25 3394 5765 248 

Tangalooma -26.88211 150.76724 422308C 3.36 22,152 33,598 527 

Mid Condamine 

Berwick -27.24467 148.91281 422213A 3.9 5184 4703 487 

Greenacres -27.05183 149.76436 422325A 2.39 6813 8170 259 

Morocco -27.44231 148.76802 422213A 2.4 12,740 14,817 361 

Riverglen -27.07011 149.71509 422325A 2.83 16,134 15,501 226 

Riversleigh -27.34398 148.81642 422213A 2.42 15,102 21,360 223 

Weribone -27.30713 148.83751 422213A 4.02 53,272 38,809 518 

Wylarah -27.15952 148.98181 422213A 5.3 193,958 107,177 931 

Wylarah 2 -27.14778 149.02901 422213A 4.59 119,525 92,228 448 

Lower Balonne 

Ballandool -28.90783 147.51321  422015 2.69 5266 9600 384 

Brenda -29.02882 147.26564  422015 2.82 21,530 33,703 513 

Cubbie -28.61049 147.97784  422204A 2.66 24,619 31,606 405 

Woolerbilla -28.78385 147.63031  422208A 2.58 17,947 21,480 437 
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time of modelled waterholes. Releases for stock and domestic may also alleviate risk under 

these circumstances. 

There needs to be recognition that stock and domestic pumping from refugial waterholes is 

not metered or restricted.  

Alteration to the high flow regime across the plan area has resulted in a net reduction in 

bank full flow days, a threshold associated with mobilisation and transport of instream 

sediments. Over time, this may result in reduced waterhole depth due to sediment 

deposition, and subsequent reduction in persistence. Improved knowledge of sedimentation 

in refuge waterholes across the plan area is required to further assess this risk. 

The current trade rule associated with a change to the location of a water allocation with a nil 

passing flow condition provides for a condition involving the inclusion of a 0.5 m pumping 

threshold. This trade rule applies to waterholes within the Charleys Creek Zone Group 

(Condamine and Balonne Water Management Area) and the Gowrie Oakey Creek Water 

Management Area. This rule could be extended to other Water Management Areas. 

Furthermore, the 0.5 m threshold could be replaced with a ‘visible pass flow’ threshold. 

Between 2008 and 2017 SunWater reported ‘no instances’ where they have knowledge of a 

take of supplemented water which drew a waterhole down below 0.5 m below cease-to-flow.  

In terms of compliance, metering of these waterholes could assist. 

 

5.2 Storage operating levels 

As outlined in the Condamine and Balonne ROP (Chapter 5, Part 1, Section 163(2)): 

 

The resource operations licence holder must not release or supply water from a storage 

if the water level in that storage is at or below its minimum operating level. 

 

This ROP rule applies to all WSS infrastructure managed within the Condamine-Balonne 

Plan area (Table 9). The rule relates to ecological outcomes listed in Section 9(g) and (l) 

(Appendix 2), and strategies outlined in Sections 31 and 35 (Appendix 3), of the Condamine 

and Balonne WP. The ROP rule is associated with riverine processes, water quality, and 

maintenance of habitats. The intent of this rule is to provide refuge to biota during extreme 

dry periods and is associated with riverine processes, water quality and the maintenance of 

habitats. 
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Table 9: MOL and MOV of storages in the Condamine-Balonne Plan area.  All storages and infrastructure are 
owned and operated by SunWater. Minimum operating levels are required to be monitored in the storages in 
bold. 

Water Supply 
Scheme 

Storage Facility 
Minimum operating 

volume (ML)  

Minimum operating 
level  

(m AHD) 

Upper 
Condamine 

Leslie Dam 106,200 448.44 

Talgai Weir 93 408.09 

Yarramalong Weir 28 378.72 

Lemon Tree Weir 85 365.94 

Cecil Plains weir 30 347.67 

Melrose Weir 20 369.20 

Wando Weir 30 364.00 

Nangwee Weir 10 355.70 

Chinchilla Chinchilla Weir 120 287.51 

Maranoa River Neil Turner Weir 12 330.90 

St George E J Beardmore Dam 3120 196.15 

Jack Taylor Weir 440 187.24 

Buckinbah Weir 780 194.93 

Moolanbah Weir 440 197.67 

 

5.2.1 Implementation  

Nine of the 14 storages shown in Table 9 (shown in bold) are required to be monitored under 

the ROP. However, only the water levels of Leslie Dam, Beardmore Dam, Jack Taylor Weir 

and Chinchilla Weir were reported by the ROL throughout the reporting period. All of the 

monitored impoundments maintained a water level above the minimum operating level for 

the periods reported on (Figure 17, Figure 18, Figure 19 and Figure 20).  
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Figure 17: Water storage heights in Beardmore Dam from when reporting began in July 2009 to June 2016. 
Minimum operating level is 196.15 mAHD. 

 

 

Figure 18: Water storage heights in Chinchilla Weir from when reporting began in July 2011 to March 2017. 
Minimum operating level is 287.52 mAHD. 
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Figure 19: Water storage heights in Jack Taylor Weir from when reporting began in July 2009 to June 2017. 
Minimum operating level is 187.24 mAHD. 

 

 

Figure 20:  Water storage heights in Leslie Dam  from when reporting began in January 2010 to May 2016. 
Minimum operating level is 448.44 mAHD. 
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5.2.2 Summary of monitoring or assessment 

SunWater reporting data is the only monitoring associated with the assessment of this rule. 

 

5.2.3 Ecological effectiveness 

The intent of this rule is to provide refuge for biota during extreme dry periods, and is 

associated with riverine processes, water quality and the maintenance of habitats. Whilst the 

storages monitored maintained a water level above the minimum operating levels for the 

periods monitored (i.e. most of the reporting period) it is unknown whether or not the quality 

of these storages are sufficient to act as refugia for biota. 

For many of the impoundments the total nitrogen and total phosphorus levels have 

exceeded guidelines for the majority of the reporting period (see Section 3.2.10). SunWater 

suggests these elevated levels of total nitrogen and total phosphorus arise from the 

predominantly agricultural land use in the areas surrounding many of the storages, or as 

point source pollution entering the water course upstream of each of the storages. They 

make this suggestion because their water quality monitoring data shows that nutrient values 

are generally lower in outflows compared to the values measured in the storage.  

These increased levels of total nitrogen and total phosphorus along with many records of 

elevated pH and electrical conductivity show that the water quality in the monitored storages 

may not provide ideal refugial habitat as suggested. The concept of large storages being 

able to provide recolonisation to the rest of a catchment, after sustained failures of other 

refuges, may be incorrect. Further research into whether these major storages provide this 

habitat safe guard within a catchment is required.  

 

5.2.4 Recommendations 

Persistent “waterhole habitat” is thought to exist within a number of artificial impoundments 

throughout the plan area, notably Chinchilla and Jack Taylor Weirs and Beardmore Dam. 

Little information exists on the equivalence of this artificial habitat, in terms of its refuge 

habitat quality, as compared to natural waterholes. Further research is required to quantify 

the ecological role of storages in terms of providing quality refugial habitat. 

This rule applies to all storages of all water supply schemes in the plan area, as per Section 

163 (1) and associated ROP attachments. However, the reporting requirements of Chapter 

14 list only nine of the 14 storages as requiring storage height monitoring. Furthermore, data 

has been provided for only four of the nine storages listed in Chapter 14. This discrepancy 

needs to be rectified in the revised ROP, and ROL holders advised of which storages need 

to be monitored under this rule.  
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5.3 Change in rate of release 

As outlined in the Condamine and Balonne ROP (Chapter 5, Part 1, Section 164): 

 

This ROP rule applies to all WSS infrastructure managed within the Condamine and 

Balonne Plan area. This rule relates to ecological outcomes listed in Section 9(h) (i, ii, iii, iv, 

v, vi), (k), (l) (Appendix 2), and strategies outlined in Sections 31 and 35 (Appendix 3), of the 

WP. The ROP rule is associated with mimicking the natural hydrograph and maintaining the 

natural variability of flows. The intent of this rule is to control the rates of storage release to 

minimise the risk of adverse environmental impacts (i.e. bank slumping, fish stranding and 

excessive scouring). 

There are reporting requirements associated with this change in rate of release ROP rule 

stated above. As outlined in the Condamine and Balonne ROP (Chapter 14, Part 1, Section 

303): 

 

 

The resource operations licence holder must minimise the occurrence of adverse 

environmental impacts by ensuring that any change in the rate of release of water 

occurs incrementally. 

 

303 Releases from water storages 

1) This section applies to – 

a) Chinchilla Weir 

b) Neil Turner Weir 

c) EJ Beardmore Dam 

d) Jack Taylor Weir 

e) Moolabah Weir 

f) Buckinbah Weir   

2) The resource operations licence holder must measure and record for each storage 

outlet— 

a) The daily volume released 

b) The release rate, and for any change in release rate— 

i) The date and time of change 

ii) The new release rate. 

3) The resource operations licence holder must record for each storage outlet— 

a) The reason for each release; and 

b) For the multi-level off-take on Leslie Dam, the inlet level used and reason for 

deciding to release from that particular inlet level. 
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5.3.1 Implementation  

The requirement for reporting on the impacts of release events was completed with the 

following information reported in all of the SunWater reports for the years 2008 to 2016.  

 Overtopping events and releases in the Upper Condamine WSS had nil impacts to 

the aquatic ecosystems. There were no instances of scouring, bank erosion, bank 

slumping or fish stranding. No changes were proposed to the operation of storages. 

 Overtopping events and releases in the Chinchilla Weir WSS had nil impacts to the 

aquatic ecosystems. There were no instances of scouring, bank erosion or bank 

slumping. Around 80 bony bream were observed dead in the tailwater of Chinchilla Weir 

in April 2010. No changes were proposed to the operation of storages. 

 Overtopping events and releases in the St George WSS had nil impacts to the 

aquatic ecosystems. There were no instances of scouring, bank erosion or bank 

slumping. Several thousand fish were observed dead at Jack Taylor Weir on 6th March 

2011 (reported 11th March 2011). New storage operation protocols have been proposed 

by SunWater to prevent future stranding’s and a fish rescue plan has been designed.  

 Overtopping events and releases in the Maranoa River WSS had nil impacts to the 

aquatic ecosystems. There were no instances of scouring, bank erosion, bank slumping 

or fish stranding. No changes were proposed to the operation of storages. 

 SunWater endeavours to make all releases in small controlled volumes whenever 

possible. 

 All releases complied with the operating rules as defined within Section 321 of the 

Condamine Balonne ROP. 

No further information was provided to explain how the determination of nil impacts was 

made. No monitoring data was cited. Monitoring methods and sites were not reported. 

 

5.3.2 Summary of monitoring or assessment 

Release records are available for Chinchilla Weir, EJ Beardmore Dam, Jack Taylor Weir, 

Moolabah Weir, and Buckinbah Weir for the period from 2009 to 2016. This data includes 

the total daily release (in ML) and the purpose of the release (compensation flow, water 

supply or transmission and operating losses). The rate of release or change in rate of 

release are reported occasionally as comments. An example of the release data is shown in 

Figure 21.  

Neil Turner Weir has a simple outlet structure with a single level offtake through which 

releases can be made. Releases are not made from the weir and as such, there is little 

scope for the ROL holder (SunWater) to actively manage environmental conditions 

downstream of the weir. 

An extensive fish kill occurred downstream of Jack Taylor Weir during March 2011 (Figure 

22). Large flows during January 2011 had filled the storages and many riverside properties 

downstream of the weir had experienced flooding. Large flow pulses in February prompted 

mass upstream migration by fish populations, and this upstream movement was prevented 
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by the weir, as there is no fish passage structure at this weir. Balonne Shire council reported 

a large number of fish trapped and dying below the weir on Friday 4th March (Figure 23).  

 

Figure 21: Releases reported for Jack Taylor Weir in Jan-Mar 2011 (compensation flow), compared with flows 
recorded downstream of Jack Taylor Weir at the St George gauge. The date of the reported fish kill incident is 
indicated with an arrow. 

SunWater had ceased providing compensation flows on Thursday March 3rd after a request 

from the consultative group (via DNRME) to cease the compensation flow to allow drainage 

of previously inundated lands (the needs of fish were not considered in making this 

decision).  The following day the council were advised that SunWater were unable to provide 

additional flows to allow trapped fish to move downstream. On 6th March 2017, SunWater 

received advice that additional large flows were expected and began releasing water from 

Jack Taylor Weir to make room for the expected inflows. On receiving notice of the fish kill 

event on Monday March 7th, DNRME took no action on the basis that SunWater was already 

releasing additional water. 

No cause for this event has been suggested in SunWater’s quarterly report, but is likely that 

the sudden cessation of the compensation flow led to fish stranding and death. This type of 

event may be prevented in future by allowing flows to attenuate at a rate more consistent 

with the attenuation rate of natural flows in this system. In the nearby, and largely 

unregulated, Maranoa River at Cashmere, flows less than 3000 ML/day tend to decrease by 

approximately 50 percent each day after the flow peak. Thus, releases should be allowed to 

taper off over 5-7 days following compensation flows of 730-1200 ML/day (Figure 24). 
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Figure 22: Evidence of a fish kill in the tailwater of Jack Taylor Weir on 6th March 2011 (Photo credit: DNRME St 
George). 

 

Figure 23: Evidence of a fish kill in the tailwater pool above the nib wall of Jack Taylor Weir on 6th March 
2011(Photo credit: DNRME St George). 
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Figure 24: An example of a release protocol that mimics the natural rate of flow attenuation. 

In general, the flow regime at the St George Gauge (422201F) appears to mimic a natural 

flow regime. An exception is found with compensation flows released between December 

2015 and February 2016 (Figure 25). At this point, flow curves become stepped. The 

differentiation from natural rates of change has potential ecological consequences (e.g. fish 

kills, see above). Downstream of Chinchilla Weir (Figure 26) flows deviate from natural flow 

regimes with respect to frequent small releases occurring during periods that would naturally 

have been cease-to-flow periods. These flows cause a fluctuation in the water level that can 

interfere with spawning and larval development in stable-low-flow spawning fish species, 

particularly over the spring / summer months. These small flows (that appear to be related to 

re-use of Coal Seam Gas water) may be better delivered in larger flows that taper over an 

extended period. 
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Figure 25: Compensation flows and water supply flows (Total releases) from Jack Taylor Weir between October 
2015 and February 2016 compared with flow data from the tailwater gauge (422201F). At this time, the rate of 
change in releases has failed to mimic natural rates of change. 

  

Figure 26: Flows at the gauge on Chinchilla Weir tailwater compared with flows at the gauge upstream of 
Chinchilla Weir (Brigalow) and releases from Chinchilla Weir (blue). 
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5.3.3 Ecological effectiveness 

There were no instances of scouring, bank erosion or bank slumping at any of the listed 

storages in the Condamine Balonne between 2009 and 2016 (see Section 3.2.10.2). This 

suggests that the rate of release procedures have not been causing adverse impacts on the 

geomorphology of the river channel. However, issues such as fish kills (one downstream of 

Jack Taylor Weir in 2011 and one at Chinchilla Weir in 2010, see Section 3.2.10.3) and the 

potential for thermal alteration suggests that the operation of infrastructure should be 

reviewed to limit these impacts. 

SunWater advises changes have been made to the operating protocol of Jack Taylor Weir 

and that a fish rescue plan is being developed (K. Quartermaine, pers. comm.). At the time 

of writing, this information was not available. 

While the number of reported fish kill incidents is lower in the Condamine-Balonne than in 

other catchments (S. Vardi, pers. comm.), there have been incidents reported in addition to 

those reported by SunWater (data from S. Vardi (DES) and Ecotrack). These include: 

 Chinchilla Weir November 2016 - 30 yellow belly, 50 bony bream. This was thought 

to be as a result of low flow. 

 Condamine River at Queens Park, Warwick  4th March 2011 - multiple species of 

around 100 - 1000 at the back of the weir.  

 

5.3.4 Recommendations 

Natural-like rates of change 

It is recommended that the rate at which water is released for consumptive purposes better 

reflects natural flows. That is, instead of a rapid increase in flows followed by a constant 

release rate and a rapid decline, the rate of release should be incrementally reduced over a 

number of days to mimic natural flows. Rapid changes in the rate of release can negatively 

impact the ecosystem through fish stranding’s and desiccation of fish eggs. In addition, 

“SunWater endeavours to make all releases in small controlled volumes whenever possible”.  

This practice is reflected in the regular small releases from Chinchilla Weir that cause 

considerable deviation from natural flow regimes. It is recommended that the department 

work with SunWater to establish better practices relating to changing the rate of 

infrastructure releases. 

Informative reporting 

SunWater has frequently reported that there have been nil impacts on the aquatic 

environment as a result of infrastructure operations. However, there is no supporting 

evidence, monitoring data or detailed discussion around how these conclusions were drawn. 

Reports should state explicitly how the assessment of nil impacts was made, how frequently 

observations were made, the spatial extent over which observations were made and the 

parameters which have been measured to indicate nil impacts. In the absence of supporting 

evidence, alternative wording should be used, e.g. “No incidents of bank slumping, scouring 

or erosion due to releases have been reported”.  

It is recommended that DNRME work with SunWater to: 
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 Establish geomorphological baseline conditions in reaches downstream of listed 

storages, and  

 Develop a monitoring program suitable for reporting on bank slumping, scouring, 

channel erosion and fish kills. 

Quarterly reports include statements such as: “All releases complied with the operating rules 

as defined under the Condamine Balonne ROP.” While this may be accurate, it is not very 

informative. It is recommended that SunWater reports on its compliance with each operating 

rule, e.g. using a table.  

Flow Recession Analysis 

The assessment of the environmental management rules for the Burnett Basin (DSITI, 2013) 

found that releases from Ned Churchward Weir were typically shut down over 2-5 days, 

while the recession of natural flows took 10-19 days. This finding was based on flow 

recession analysis. A similar analysis should be conducted to determine the appropriate rate 

of change in releases from Jack Taylor Weir to prevent future fish stranding’s. 

Cold Water Pollution 

There is no requirement under the current ROP to report or give consideration to cold water 

releases from dams. There are very few published examples of how cold water releases 

from storages in the Condamine-Balonne affect the water column and biota downstream of a 

release. However, Butler et al. (2014) recorded severe drops in water temperature for up to 

35 km downstream of Glenlyon Dam (Border Rivers) in January 2013. They recorded a 

temperate drop from 28.1 °C down to 15.5 °C (-12.6 °C) over a period of nine days after a 

large release from the dam. Once the release was shut off it took 11 days for the 

temperature to rise back up to 26.7 °C. A month later, a natural flow event dropped the water 

temperature by only 7 °C in the same region of the river and it took a month for this to occur. 

Butler et al. (2014) point out that despite not knowing what the effect of cold water pollution 

will have on Murray cod populations, it is known that rapid water temperature drops result in 

mass mortality of juvenile cod in hatcheries. Because of this, they suggest that it is therefore 

not unreasonable to assume that rapid drops in water temperature, as a result of dam 

releases, will be affecting juvenile Murray cod downstream of Glenlyon dam.  

A preliminary risk assessment for cold water pollution (DNRM 2017c) has identified Leslie 

Dam, Chinchilla Weir and EJ Beardmore Dam as posing high risk of cold water pollution and 

has recommended a three-pronged approach to addressing this issue: Monitoring programs; 

Retrofitting dams and reviewing operations protocols; and a research program. While 

DNRME currently monitors temperature immediately downstream of Chinchilla Weir and far 

downstream of EJ Beardmore and Leslie Dams, the report has recommended that all stream 

gauging stations within 50 km (AMTD) downstream of these structures be equipped to 

monitor temperature. This will allow the magnitude, duration and spatial extent of 

temperature change associated with cold water releases to be measured if a cold water 

pollution event occurs. This should be coupled with ongoing monitoring of ecological 

responses to cold water releases. The report also recommended feasibility studies to 

establish the most appropriate remediation options for the high risk storages, a review of 

operation protocols with reference to cold water pollution risks and flow modelling to test the 

potential temperature impacts of various release scenarios. In addition to this, it was 
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recommended that a program of research projects be initiated in the 50 km reaches 

downstream of high risk structures to (a) Identify thermal refuges, (b) characterise thermal 

regimes, (c) to determine the spatial extent of potential thermal plumes, (d) look at options 

for thermal buffering, (e) investigate thermal tolerances in key aquatic species and (f) 

investigate sub-lethal effects on aquatic biota (e.g. spawning activity, larval development, 

survival and behavioural change). 

 

5.4 Chinchilla Pass Flow 

As outlined in the Condamine and Balonne ROP (Chapter 5, Part 1, Division 2, Subdivision 

2, section 169): 

 

This ROP rule only relates to pass flows associated with the Chinchilla Weir. This rule 

relates to ecological outcomes listed in Section 9(h) (i, ii, iii, iv), (l) and (m) (Appendix 2), and 

strategies outlined in Sections 31 and 35 (Appendix 3) of the Condamine and Balonne WP. 

The ROP rule is not identified as an environmental rule, however it has been included here 

as it is likely to be providing environmental benefits downstream of the weir.  

 

5.4.1 Implementation 

A minimum natural flow passing the weir equal to the inflow into the weir up to 122 

megalitres per day. An estimation of inflow into Chinchilla Weir is accomplished by using the 

storage inflow derivation technique. 

 

5.4.2 Summary of monitoring or assessment 

There is insufficient data (i.e. no inflow and storage height records) to make an assessment 

of the Chinchilla Weir pass flow rule. 

 

(1) This section applies if— 

 (a) the scheme water level in Chinchilla Weir is less than full supply level;  

(b) the scheme water level in Chinchilla Weir is greater than 292.71 m AHD; and  

(c) there is a natural inflow into Chinchilla Weir.  

(2) The resource operations licence holder must ensure there is a minimum natural 

flow passing the weir equal to the inflow into the weir up to 122 megalitres per 

day.  

(3) The resource operations licence holder must estimate natural inflow into 

Chinchilla Weir using the storage inflow derivation technique approved by the 

chief executive.  
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5.4.3 Ecological assessment  

As inflow data is unavailable a correlation with outflow data cannot be made and therefore 

no ecological assessment can be undertaken. 

 

5.4.4 Recommendations 

It is recommended that consideration be given to re-badging the Chinchilla pass flows as 

environmental flow.  

Data regarding inflows into Chinchilla Weir should be provided by SunWater to the 

department through the regular reporting framework. This will provide for assessment of 

pass flow compliance, undertaken on a regular basis. 

It is recommended that ecological monitoring be conducted to assess the effectiveness of 

the pass flow in supporting downstream ecology. For example, an assessment of the pass 

flow providing for fish movement, connectivity and maintenance of waterhole levels and 

natural riverine systems.  

 

5.5 Passing and storing water for environmental, stock and 
domestic purposes 

As outlined in the Condamine and Balonne ROP (Chapter 12, Part 2, Section 275): 

 

(1) The resource operations licence holder must pass inflow into E J Beardmore Dam up to 

730 megalitres per day for environmental, stock and domestic purposes unless directed by 

the chief executive to store this water under subsection (2). 

(2) The chief executive may direct the resource operations licence holder to store inflows up 

to 730 megalitres per day if: 

(a) the water level in E J Beardmore Dam is— 

(i) less than the full supply; and 

(ii) greater than the minimum operating level; and 

(b) the chief executive determines that passing the water will not maximise the likelihood of a 

flow through event. 

 

This rule relates to ecological outcomes listed in Section 9(h) (i, ii, iii, iv, v, vi), (i) (k), (l), (m) 

(Appendix 2), and strategies outlined in Sections 31 and 35 (Appendix 3), of the Condamine 

and Balonne WRP. The ROP rule is associated with the availability of water to support 

natural ecosystem processes and the maintenance of the natural variability of the flow 

regime. From an environmental perspective the ROP rule is intended to provide for the 

maintenance of natural riverine habitats and connectivity of the river system. This rule 

applies to the Lower Balonne Water Management Area. 
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5.5.1 Implementation  

Storage level records and release records have been recorded throughout the ROP period 

and are available for use in assessment. Where water is stored in Beardmore Dam for later 

release, the ROL holder for the ST George Water Supply Scheme is required to establish 

and administer a water account for water stored in accordance with this rule. 

 

5.5.2 Summary of monitoring or assessment 

Monthly storage inflows and releases were reported in the Dumaresq Barwon Border Rivers 

Commission Annual Statistics each year between 2008 to 2017. Flows were not stored 

between September 2010 and January 2014. During this period, all inflows up to 730 

ML/day were passed (Bartlem, M., DNRME, pers. comm.). Outside of this period, inflows 

were often stored and later released in conjunction with other flows over a period of several 

days.  DNRME Flow Update Reports state the Environmental, Stock and Domestic 

component of releases did not exceed 730 ML/day.  

Figure 27 shows Beardmore Dam storage water level (m AHD), full supply level and 

minimum operating level during the ROP period. Between 2010 and the end of 2012, 

Beardmore Dam water level was at or very near full supply and this may indicate why 

storage did not occur during this time. During 2012 to 2014, there are three distinct 

occurrences when storage water level dropped below full supply. Inflows (if they occurred) 

were not stored during these periods. Since the ROP commenced, the default position is to 

pass the 730 ML/day as it flows in. It has been stored when it is not physically possible to 

pass the inflow either as a consequence of scheduled maintenance of SunWater’s 

headworks, or due to water levels being below fixed crest levels  (Bartlem, M., DNRME, 

pers. comm.). 

 

Figure 27: Beardmore Dam storage water level (m AHD), inflows volume, Full Supply level (207.12 m AHD) and 
Minimum Operating Level (196.15 m AHD). 
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5.5.3 Ecological effectiveness 

This rule incorporates the requirements of Section 276 which has significant environmental 

and ecological significance. The rule aims to provide flows throughout the streams of the 

entire Lower Balonne distributary system to enhance habitat connectivity and to sustain 

significant refugial waterholes throughout the system.  

The storage of environmental, stock and domestic (ESD) water under this rule is critical in 

order to deliver the water for the purposes of the release rule in Section 276. The current 

practice under the ROP is to pass inflows as they occur up to 730 ML/day, unless otherwise 

directed by the chief executive.  

 

5.5.4 Recommendations 

It is recommended that the department’s protocols for deciding whether to pass or store 

ESD water should be reviewed. This will ensure that they are up-to-date and relevant. More 

formal reporting of inflow records should also be considered.  

It is further recommended that ecological monitoring to be conducted to assess the 

effectiveness of the ESD flow in supporting downstream ecology. For example, an 

assessment of the low flow providing for connectivity for fish movement, flow spawning 

opportunities, maintenance of waterhole levels and natural riverine systems.  

It is recommended that the existing waterhole level monitoring in the Lower Balonne 

catchment, fish survey and connectivity study to understand flow ecology relationships be 

continued. 

An assessment of all Lower Balonne flow rules (low flow, medium flow, managing Narran 

lakes filling flows, environmental, stock and domestic flow and passing flows) is required. 

This is important to understand their intent and effectiveness in providing for waterhole 

management, connectivity for fish movement, floodplain maintenance, providing breeding 

opportunities for high risk assets and general support for downstream ecology.  

 

5.6 Releasing water for environmental, stock and domestic 
purposes 

As outlined in the Condamine and Balonne ROP (Chapter 12, Part 2, Section 276): 

 

 (1) The chief executive must direct the resource operations licence holder to release 

water stored under section 275(2) if— 

(a) an inflow occurs into E J Beardmore Dam; and 

(b) more than 12 months has passed since the last flow through event has finished; and 

(c) the chief executive determines that the release will maximise the likelihood of a flow 

through event. 
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(2) If the chief executive under subsection (1) directs the resource operations licence 

holder to release water stored, then the resource operations licence holder must release 

the water stored. 

 

This rule relates to ecological outcomes listed in Section 9(h) (i, ii, iii, iv, v, vi), (i) (k), (l), (m) 

(Appendix 2), and strategies outlined in Sections 31 and 35 (Appendix 3) of the Condamine 

and Balonne WRP. The ROP rule is associated with the availability of water to support 

natural ecosystem processes and the maintenance of the natural variability of the flow 

regime. The ROP rule is intended to provide for the maintenance of natural riverine habitats 

and connectivity of the river system. This rule applies to the Lower Balonne Water 

Management Area. 

 

As outlined in the Condamine and Balonne ROP (Chapter 12, Part 2, Section 269): 

 

(1) For this chapter, a flow through event occurs if a flow passes all of the following 

points along the following watercourses within a three month period –  

(a) junction of the Culgoa, Barwon and Darling Rivers; 

(b) Birrie River upstream of the junction of the Culgoa and Birrie rivers; 

(c) Culgoa River upstream of the junction of the Culgoa and Birrie rivers; 

(d) junction of the Bokhara River and Cato Creek; and 

(e) Narran Park gauging station. 

 

 

5.6.1 Implementation  

Storage level data, weir inflow data and release records are relevant to this ROP rule. 

Storage level data and release records were recorded by SunWater during the ROP period. 

Monthly inflow data is also available. The department occasionally publishes flow update 

reports to provide information on the extent downstream to which flows occurred in the 

catchment and report the occurrence of flow through events.   

 

5.6.2 Summary of monitoring or assessment 

During the ROP period DNRME reported ESD flow releases in conjunction with other flows. 

Flows were mapped or otherwise assessed to determine the downstream extent to which 

flows reached and if a flow through event occurred. DNRME records indicate nine flow 

through events occurred between the time the ROP commenced in December 2008 to 

November 2016 (Bartlem, M., DNRME, pers. comm.) (Table 10). Seven of these flow 

through events occurred between March 2010 (the date at which ROP provisions allowed 

implementation of WRP strategies for the Lower Balonne area) and November 2016 (DERM, 

2010). Since the ROP commenced, flow management has largely involved releasing inflows 
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up to 730 ML/day as the inflows occur (Bartlem, M., DNRME, pers. comm.). Water is stored 

when it is not physically possible to pass the inflow either as a consequence of scheduled 

maintenance of SunWater’s headworks, or due to water levels being below fixed crest 

levels.  

ESD releases were made across the ROP period. DNRME flow update reports and DNRME 

staff indicate the nine instances when flow through events occurred were not a result of ESD 

releases alone. A combination of inflow, water management and catchment factors influence 

the occurrence of flow through events. For example, the occurrence of a flow through event 

may be influenced by rainfall (resulting as inflow to Beardmore Dam and/or wetting 

downstream areas), releases for other purposes (water allocation/water harvesting 

releases), ESD releases, time since previous flows (affects current wetted extent/soil 

moisture content, waterhole levels) and water management activities (e.g. changes to water 

harvesting take).  

DNRME records indicate a flow through event occurred in early 2015 after a prolonged 

period during which no flow through event occurred (previous event was June 2013). A 

range of factors that occurred at this time likely contributed to the flow through event, i.e. 

rainfall, ESD releases and reduced water harvesting (90%) which was implemented under 

the ‘managing low flows and medium flows’ ROP rule. Little information exists regarding the 

exact contribution and impact ESD flow releases have on flow through events and 

maintenance of Lower Balonne ecosystems. It would be beneficial to engage monitoring and 

assessment that provides more information on the contribution of ESD releases to flow 

through events and the influence this has on the ecology of the catchment (e.g. waterhole 

persistence). According to current available DNRME flow update reports and available 

information, it appears flow through events usually, but not always, occurred every 12 

months as per the ROP rule. There were two instances when a period of greater than 12 

months between flow through events occurred:  and 23/06/2013 – 23/02/2015 (610 days) 

and 5/03/2015 – 07/03/2016 (367 days). 

 

5.6.3 Ecological effectiveness 

The ecological effectiveness of this rule is linked to the rule’s ability to provide periods of 

connectivity throughout the riverine system and thereby provide flows to maintain waterhole 

habitats. A flow through event provides connectivity throughout an extensive area of the 

Lower Balonne river system and provides maintenance of waterholes including many that 

are considered key refugial habitats.  

DNRME flow update reports indicate it is unlikely a flow through event would occur from 

ESD releases alone. ESD releases appear to provide a contribution to other flow events and 

catchment conditions which when combined, can result in a flow through event. The inability 

for an ESD flow to create a flow through event does not deem the ESD releases ineffective. 

It is likely ESD releases provide a contribution to the maintenance of Lower Balonne 

ecosystems, though the degree and extent of this contribution is currently unknown.  

The information provided in flow update reports on the downstream extent that flows 

reached may assist in defining the flow characteristics (magnitude, duration) which are 

capable of replenishing waterholes at various locations throughout the Lower Balonne 
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system. In conjunction with persistence times of waterholes established in recent studies 

(i.e. the period over which waterholes hold water without inflows), this information could 

assist by further establishing the ecological effectiveness of this ROP rule.         

Waterhole data (location, persistence time) and gauge station data within the vicinity of 

waterholes are relevant in terms of monitoring the ecological effectiveness of this rule. In 

conjunction with the DNRME flow update reports and other information, this data can assist 

in identifying what flow characteristics (duration/magnitude) result in flow provision to key 

refugial waterholes in the Lower Balonne. Current data provides some capacity to assess 

when flows reached a number of these waterholes and if the flows were likely to have been 

supplemented by ESD releases. However, ability to assess effectiveness of the rule is 

limited in the absence of modelled data. Modelled data is required to fully assess the 

contribution of ESD flows to maintenance of waterholes in the Lower Balonne system.  

The persistence times of waterholes in the Lower Balonne are frequently less than 12 

months. In reference to current information which suggests flow through events over the 

ROP period often occurred within 12 months of the previous event, it is possible many 

waterholes are receiving flows within their persistence time. This assumption needs to be 

confirmed by further monitoring and analysis. Analyses of several waterholes across the 

catchment to determine how often persistence times are exceeded would be a beneficial 

assessment to determine the ecological effectiveness of this ROP rule.  

 

Table 10 Flow Through Events that occurred in the Lower Balonne during the ROP period. 

Flow through event number 
during ROP period (Dec 08 – 
Nov 2016) 

Start date of flows which 
resulted in a flow through 
event 

End date of flows which 
resulted in a flow through 
event 

1 18/02/2009 28/02/2009 

2 29/12/2009 21/01/2010 

3 18/02/2010 9/06/2010 

4 15/10/2010 13/08/2011 

5 5/12/2011 12/09/2012 

6 2/03/2013 23/06/2013 

7 23/02/2015 5/03/2015 

8 7/03/2016 10/03/2016 

9 21/09/2016 4/11/2016 

 

5.6.4 Recommendations 

As DNRME flow update reports indicate it is unlikely that a ‘flow through event’, as defined 

under the ROP, would occur from ESD releases alone, a full assessment of this rule is 

required to establish its effectiveness and determine whether to improve the rule, and in 

which aspects. 
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Modelled data is required to assess the suitability of the 730 ML/day release volume for 

providing the required ecological benefits. These data should be used to determine the total 

flow magnitude and duration required to overtop the artificial barriers in the lower Balonne 

and allow the ‘flow through event’ to reach the Narran Park Gauging Station, as required 

under the ROP rule.  

Persistence modelling and ecological monitoring is required to determine (a) the frequency 

of inflows to various waterholes, (b) the influence of inflows on waterhole persistence and (c) 

the frequency of spells between inflows that exceed the waterhole persistence time, allowing 

waterholes to draw down below levels that provide ecological functionality.  

The ongoing management of flow through events to provide the ecological benefits required 

under the ROP, depends on the availability of regular and frequent flow update reports. The 

data contained in these reports (and stored by DNRME) will allow the frequency and timing 

of past flow through events to be correlated with results from ecological monitoring. This will 

allow management of these events to be optimised over time. 

 

5.7 Flow event management rules – managing low flows 

As outlined in the Condamine and Balonne ROP (Chapter 12, Part 2, Section 277): 

 

(1) This section applies if –  

(a) the chief executive has determined an announced period for water harvesting 

entitlements under section 70; and 

(b) the chief executive has determined that any water released for environmental, stock 

and domestic purposes in accordance with section 276 is not likely to result in a flow 

through event; and 

(c) more than 12 months has passed since the last flow through event has finished. 

(2) The chief executive must –  

(a) notify holders of water harvesting entitlements of a reduction to the daily rate of take 

for the entitlements to 90 per cent of the daily rate of take stated on the entitlements –  

(i) for each threshold for water harvesting stated on the entitlement; and 

(ii) for the period of the flow event up to a maximum of five days. 

(b) notify operators of weirs downstream of the Jack Taylor Weir that are authorised to 

interfere with flow by impounding water –  

(i) to reduce the volume of water impounded by the weir by passing a specified volume 

up to 10 per cent of the volume that could have been impounded during the flow event; 

and 

(ii) to make the release of water under the conditions specified by the chief executive. 

(c) provide information to the Dumaresq-Barwon Border Rivers Commission so the 

bifurcation weirs can be managed in accordance with section 271 to maximise the 
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likelihood of a flow through event and in accordance with an agreement between the 

state and New South Wales. 

(3) If the chief executive determines that the actions under sections 276 and 277(2) are 

not likely to result in a flow through event, the chief executive must direct the resource 

operations licence holder to release a specified volume of water up to 10 per cent of the 

inflow that would otherwise have been stored for use under water allocations in the St 

George Water Supply Scheme to maximise the likelihood of a flow through event. 

 

This rule relates to ecological outcomes listed in Section 9h) (i, ii, iii, iv, vi, vii), (k), (l), (m) 

(Appendix 2), and strategies outlined in Sections 37 and 38 (Appendix 3), of the Condamine 

and Balonne WP. The ROP rule is associated with the availability of water to support natural 

ecosystem processes and the maintenance of the natural variability of the flow regime. The 

ROP rule is intended to provide for the maintenance of natural riverine habitats and 

connectivity of the river system.   

 

5.7.1 Implementation 

The purpose of the managing low flows rule is to maximise environmental benefits and the 

reliability of supply of water for stock and domestic purposes. The ROP rule is implemented 

if a flow through event has not occurred for more than 12 months and a flow of significant 

volume occurs to instigate water harvesting.  

 

5.7.2 Summary of monitoring 

During the ROP period the low flow reduction rule was implemented between the 2014 to 

2017 water years for a total of 23.5 days. This occurred across two flow events in January 

and February 2015 (Figure 28, circled in red) 
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Figure 28: Discharge at St George gauge (422201 E & F) during the ROP period. Y-axis is megalitres per day. 
Black arrow indicates flow through events. Dashed line indicates when low flow ROP rule was enacted. Red 
circle indicates ROP reduction rule implementation and flow through event correlation.  

 

5.7.3 Ecological effectiveness 

Low flows are important for maintenance of waterholes, provide for fish connectivity and to 

support natural ecosystems. No specific monitoring occurred while the ROP rule was 

enacted. Later monitoring of waterholes and fish connectivity requirements would provide 

details on the importance of maintaining this ROP rule. (See section 5.1: Waterholes and 

Section 3.2.6: Fish Movement Behaviour in the Lower Balonne). 

 

5.7.4 Recommendations 

It is recommended that ecological monitoring to be conducted to assess the effectiveness of 

the low flow in supporting downstream ecology. For example, an assessment of the low flow 

providing for connectivity for fish movement, flow spawning opportunities, maintenance of 

waterhole levels and natural riverine systems.  

It is recommended that the existing waterhole level monitoring in the Lower Balonne 

catchment, fish survey and connectivity study to understand flow ecology relationships be 

continued. 

An assessment of all Lower Balonne flow rules (low flow, medium flow, managing Narran 

lakes filling flows, environmental, stock and domestic flow and passing flows) is required. 

This is important to understand their intent and effectiveness in providing for waterhole 

management, connectivity for fish movement, floodplain maintenance, providing breeding 

opportunities for high risk assets and general support for downstream ecology.  

  

5.8 Flow event management rules – managing medium flows 

As outlined in the Condamine and Balonne ROP (Chapter 12, Part 3, Section 279): 

 

(1) This section applies if the chief executive has determined an announced period for 

water harvesting entitlements under section 70 and either – 

(a) more than two years have passed since a flow event with a peak flow of greater than 

or equal to 60,000 megalitres per day at Jack Taylor Weir; or 

(b) more than three years have passed since a flow event with a peak flow of greater 

than or equal to 100,000 megalitres per day at Jack Taylor Weir. 

(2) The chief executive must notify holders of water harvesting entitlements of a 

reduction to the daily rate of take for the entitlements to 90 per cent of the daily rate of 

take stated on the entitlements –  

(a) for each threshold for water harvesting stated on the entitlement; and 

(b) for the period of the flow event up to a maximum of five days. 
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This rule relates to ecological outcomes listed in Section 9(h) (i, ii, iii, iv, v, vi, vii), (i), (k), (l), 

(m), and strategies outlined in Sections 37 and 39 of the Condamine and Balonne WP. The 

ROP rule is associated with the availability of water to support natural ecosystem processes 

and the maintenance of the natural variability of the flow regime. The ROP rule is intended to 

provide for the maintenance of natural riverine habitats, connectivity of the river system and 

to provide over bank flows for the floodplain.   

 

5.8.1 Implementation 

The purpose of managing the medium flow rule is to maximise environmental benefits and 

the reliability of supply, especially low and medium flows, that mimic the natural variability of 

the river system. The ROP rule is implemented if either a flow event of at least 60,000 

megalitres per day at Jack Taylor Weir has not occurred for two years or a flow event of at 

least 100,000 megalitres per day at Jack Taylor Weir has not occurred for three years. The 

rule is implemented by reducing water harvesting to 90%.  

 

5.8.2 Summary of monitoring or assessment  

During the ROP period the medium flow reduction rule was implemented between the 2014 

and 2017 water years for a total of 11 days. This occurred across three flow events in May 

2015, February 2016 and September 2016 (Figure 29).  

 

 

 

Figure 29: Discharge at St George gauge (422201 E & F) during the ROP period. Y-axis in megalitres per day. 
Black arrows indicate medium flow ROP rule was enacted.  
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The ROP rule, more than 2 years since a flow greater than 60,000 megalitres a day at Jack 

Taylor Weir, was enacted as a flow greater than 60,000 megalitres per day last occurred in 

March 2013. The second part of the ROP rule, more than three years have passed since a 

flow event with a peak flow of greater than or equal to 100,000 megalitres per day at Jack 

Taylor Weir, was not enacted during the ROP period.  

 

5.8.3 Ecological effectiveness 

Medium flows are important for maintenance of waterholes, providing for fish connectivity, 

inundation of floodplains and to support natural ecosystems. No specific monitoring occurred 

while the ROP rule was enacted. Later monitoring of waterholes and fish connectivity 

requirements would provide details on the importance of maintaining this ROP rule. (See 

section 5.1: Waterholes and Section 3.2.6: Fish Movement Behaviour in the Lower Balonne). 

Although the medium flow rule targets flows of 60,000 and 100,000 megalitres per day, once 

the ROP rule was enacted, a flow of that size did not occur. Therefore it is uncertain if any 

flow during the ROP period filled the floodplain.  

 

5.8.4 Recommendations 

It is recommended that ecological monitoring to be conducted to assess the effectiveness of 

the medium flow in supporting downstream ecology. For example, an assessment of the 

medium flow providing for fish connectivity, flow spawning opportunities, floodplain 

inundation and maintenance of waterhole levels and natural riverine systems.  

It is recommended that the existing waterhole level monitoring in the Lower Balonne 

catchment, fish survey and connectivity study to understand flow ecology relationships be 

continued. 

It is recommended that an assessment of the effectiveness of this rule in providing flows 

onto the floodplain be conducted. 

Monitoring of high risk assets, such as turtles, in the Lower Balonne is recommended. This 

is important to understand whether the medium flow rule is providing for breeding conditions. 

An assessment of all Lower Balonne flow rules (low flow, medium flow, managing Narran 

lakes filling flows, environmental, stock and domestic flow and passing flows) is required. 

This is important to understand their intent and effectiveness in providing for waterhole 

management, connectivity for fish movement, floodplain maintenance, providing breeding 

opportunities for high risk assets and general support for downstream ecology.  

 

5.9 Managing Narran Lakes filling flow events 

As outlined in the Condamine and Balonne ROP (Chapter 12, Part 2, Section 281): 

 

(1) This section applies if the chief executive has determined an announced period for 

water harvesting entitlements under section 70. 

(2) Subsection (3) applies where –  
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(a) a flow event of a volume sufficient to fill the Narran Lakes Ramsar site under the pre-

development flow pattern occurs during the period 1 April to 31 August; or 

(b) both of the following occur – 

(i) the Narran Lakes Ramsar site has filled during the period 1 April to 31 August; and 

(ii) within four months after the Narran Lakes Ramsar site has filled, a flow event that 

would refill the Narran Lakes Ramsar site under the pre-development flow pattern 

occurs. 

(3) The chief executive must notify holders of water harvesting entitlements of a 

reduction to the daily rate of take for the entitlements to 90 per cent of the daily rate of 

take stated on the entitlements –  

(a) for each threshold for water harvesting stated on the entitlement; and 

(b) for the period of the flow event up to a maximum of 10 days. 

 

This rule relates to ecological outcomes listed in Section 9(h) (i, ii, iii, iv, v, vi, vii, viii, ix), (k), 

(l) (Appendix 2), and strategies outlined in Section 40 (Appendix 3), of the Condamine and 

Balonne WP. The ROP rule is associated with the availability of water to support bird 

breeding in the Narran Lakes Ramsar site and also to provide for natural ecosystem 

processes and the maintenance of the natural variability of the flow regime. This site is a 

terminal wetlands system located in NSW downstream of the assessment area. 

 

5.9.1 Implementation 

Specifically the purpose of the rules for managing Narran Lakes filling flow events is to 

improve water availability for bird–breeding in the Narran Lakes Ramsar site. The rules must 

ensure that: 

 If a flow event of a volume sufficient to fill the Narran Lakes Ramsar site under the pre–

development flow pattern occurs during the winter bird–breeding months (1 April – 31 

August), water harvesting must be reduced to 90% for the period of the flow event up to 

a maximum period of 10 days. 

 The rules must also ensure that, if both of the following happen, water harvesting must 

be reduced to 90% for the period of the flow event up to a maximum period of 10 days – 

a) the Narran Lakes Ramsar site has filled during the winter bird-breeding 

month; 

b) within four months after the site has filled, a flow event that would re-fill the 

site under the pre-development flow pattern occurs.  

The rules outlined above were initiated only once during the ROP period, between 6 and 15 

April 2017 (Figure 30) in which the flow reached the Narran Lakes Ramsar site. Large flows 

were recorded during the ROP period which filled the Narran Lakes Ramsar site, however, 

the flows were outside the ROP rule initiation dates.  
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Figure 30: Discharge at St George gauge (422201 E & F) during the ROP period. Y-axis is megalitres per day. 
Red circle indicates ROP rule activation. 

 

5.9.2 Summary of monitoring or assessment 

The rule is difficult to implement as it requires the determination that a flow event has 

sufficient volume to fill the Narran Lakes Ramsar site under the pre-development flow 

pattern. This requires running the Lower Balonne Distributary Integrated water Quantity and 

Quality simulation Model (IQQM) that represents the pre-development conditions using 

predicted future inflows into the system. Flows which are identified as triggering the ROP 

rule are in fact subjected to water harvesting and filling instream weir pools before entering 

the Narran Lakes. Therefore many flows may not reach the Narran Lakes Ramsar site. 

Another issue identified with this rule is it assumes birds breed between the 1st April and the 

31st August. Appendix 2 (Merritt et al., 2016) provides dates where bird breeding was 

recorded in every month of the year. 

An assessment of the bird breeding was completed by NSW National Parks and by Merritt et 

al. (2016) for the 2012 flooding event. However, this assessment was completed after a 

large natural flood and not instigated from a ROP rule flow. 

 

5.9.3 Ecological effectiveness 

An assessment of the ecological effectiveness of the ROP rule cannot be conducted as no 

assessment was completed while the ROP rule was enacted. However a large natural flow 

event occurred in 2012 in which a bird assessment was conducted. A review of the science 

was also completed by Merritt et al. (2016). This assessment found significant bird breeding 

throughout the Narran Lakes occurred in 2012.  
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The importance of follow up flows into the Narran Lakes system was highlighted by Merritt et 

al. (2016) which indicated monitoring during the 2008 bird breeding event showed nest 

abandonment during the ‘chick stage’ when water levels dropped by 30 cm over 40 days. 

 

5.9.4 Recommendations 

The current ROP rule is difficult to implement as it requires the determination that a flow 

event has sufficient volume to fill the Narran Lakes Ramsar site under the pre-development 

flow pattern. There is a requirement to instigate the ROP rule based on an actual flow 

passing St George so a reduction to the daily rate of take for the entitlements to 90 per cent 

of the daily rate of take stated on the entitlements can be implemented. 

An alternative rule for predicting bird-breeding events in the Narran Lakes may include the 

following characteristics: 

 The rule should be able to predict the recorded bird-breeding events. 

 The rule should be simple, based on the flows used to make the water harvesting 

announcements. 

 The rule should be easy to implement and should not increase the administrative 

burden of the operator. 

 The performance of the new rule should be comparable with the original WRP rule. 

 The new rule should have a minimal impact on the water harvesting allocations. 

 

An examination of the flow events at St George in 1978, 2000 and the first of the 2007-08 

events exceeded 20,000 ML/day and a proportion of the flow passed the Wilby Wilby gauge 

just upstream of the Narran Lakes. This flow threshold could potentially be used as a trigger 

to implement the Narran Lakes filling ROP rule, for example: ‘If the predicted flow at the St 

George gauge exceeds 20,000 ML/day, the flow event is considered a Narran Lakes filling 

event’. Merritt et al. (2016) also highlighted 73% of Straw-necked Ibis breeding occurred in 

the months from October-March. Therefore a change to the existing ROP rule to incorporate 

the whole year would be advantageous to bird breeding in the Narran Lakes Ramsar site. 

Before any ROP rule change could be endorsed a detailed assessment of any changes to 

the existing rule would need to be completed to assess changes to Environmental Flow 

Objectives (EFOs), Water Allocation Security Objectives (WASOs), Mean Annual Diversions 

(MADs) and MDBA Site-Specific Flow Indicators (SFI’s) and flow through events.  

 

5.10  Thuraggi Watercourse 

As outline in the Condamine and Balonne ROP (Chapter 14A, Part 2, Section 349A): 

 

The distribution operations licence holder must measure and record data about bank 

condition, erosion and fish stranding in the Thuraggi Watercourse during delivery of 

unsupplemented water allocations. 
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The Thuraggi Watercourse flows from the headworks on Beardmore Dam downstream to 

Buckinbah Weir, and is used to distribute water to entitlement holders. Infrastructure 

associated with the scheme include: Thuraggi Watercourse diversion works (culverts in the 

wall of Beardmore Dam); Moolabah Weir; and Buckinbah Weir. The distribution operations 

licence (DOL) holder for this scheme is SunWater. 

This monitoring requirement relates to ecological outcomes listed in Section 9(h)(i-vi), (k), (l) 

(Appendix 2), and strategies outlined in Sections 31 and 35, of the WP (Appendix 3).   

 

5.10.1  Implementation 

Section 349A of the Condamine and Balonne ROP is a monitoring requirement and not 

technically a ROP “rule” for implementation. 

 

5.10.2  Summary of monitoring or assessment 

Under Chapter 14A, Part 4 of the Condamine and Balonne ROP, the DOL holder of the 

Thuraggi Watercourse Scheme is required to submit an annual report that includes a 

summary of the impact of infrastructure operation on aquatic ecosystems. This information 

has not been provided. 

 

5.10.3  Ecological effectiveness 

There is no data to assess whether water released as part of the Thuraggi Watercourse 

Scheme is having a detrimental effect on the aquatic ecosystems downstream of associated 

infrastructure. 

 

5.10.4  Recommendations 

For Water Supply Schemes covered by the Condamine and Balonne ROP, provision is 

made to protect aquatic ecosystems downstream of infrastructure by implementing rules 

pertaining to rates of water release (see Section 5.3 of this report). The ROL holders are 

required to minimise the occurrence of adverse environmental impacts by ensuring changes 

in rates of release occur incrementally. Furthermore, ROL holders are required to report on 

water quality in relation to scheme infrastructure, bank condition downstream of 

infrastructure, and instances of fish stranding related to the operation of infrastructure. 

It is recommended that a rule pertaining to the rate of water release for the Thuraggi 

Watercourse be included in the revised ROP. Monitoring requirements should also mirror 

those that occur for ROL holders i.e. the requirement to report on water quality associated 

with infrastructure (as well as bank condition, erosion and fish stranding already stated in the 

current ROP for Thuraggi). Rates of release should also be recorded and reported on, as 

per required for ROL holders under Section 303 of the ROP. 

It is further recommended that issues pertaining to non-compliance of DOL holder annual 

reporting be addressed. 
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5.11 Summary of Condamine and Balonne ROP rules assessment 

Table 11 provides a summary of the effectiveness of Condamine and Balonne ROP rules 

and the recommendations made to maintain, alter or remove these rules.
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Table 11: Summary of Condamine and Balonne ROP rules assessment 

Use of waterholes s162 
 
A waterhole may be drawn down to 0.5 m below its natural cease-to-flow level to allow after to be taken under a water allocation if the water released by the 
resource operations licence holder will replace the water drawn down in the waterhole and is released prior to the time of waterhole draw down. 
 

Spatial extent of rule Condamine-Balonne Water Plan Area 

Ecological effectiveness The intention of this rule is to provide protection to waterholes by ensuring waterholes contained within the water supply 

schemes are replenished by released water in a timely manner. Entitlement holders are able to draw down a waterhole by 0.5 

m only after ordered water has been released by the resource operations licence holder. 

Measured waterhole depths in the Condamine and Balonne plan area vary from approximately 2 m to over 5 m. As the ROP 

rule only allows draw down of 0.5 m below cease-to-flow, it is likely these waterholes are still providing sufficient habitat, of a 

high quality, to support biota. Furthermore, drawdown times below cease-to-flow are short, given that they can only be pumped 

for agricultural purposes after the resource operations licence holder has released water to replace the extracted water.  

However, waterholes outside the water supply scheme reaches are not covered under this rule and as such can be pumped 

right down by ex-area based water allocation holders (that do not include a special condition to manage waterhole draw down) 

without the need to have a filling event on the way. Also, stock and domestic pumping is not covered by this rule, especially 

outside of the water supply scheme reaches. Therefore, a waterhole may be pumped down below 0.5 m from cease-to-flow for 

the purposes of stock and domestic needs 

Recommendations Current rule is likely to be sufficient for waterholes within the water supply schemes, given that waterholes are quickly 

replenished and drawdown is only 0.5 m below cease-to-flow. However, waterholes require protection outside water supply 

scheme areas. Strategies to mitigate 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 modelled waterholes. Releases for stock and 

domestic may also alleviate risk under these circumstances. Resource operations licence holders are required to report 

instances of the take of water below the rule threshold, however there has never been a reported instance of this occurring. 

Waterholes are also at risk from sedimentation due in part to a reduction in bank full flow days. Strategies to mitigate risk may 

involve the implementation of event management to protect larger flows. The current trade rule associated with a change to 
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the location of a water allocation with a nil passing flow condition provides for a condition involving the inclusion of a 0.5 m 

pumping threshold. This trade rule applies to waterholes within the Charleys Creek Zone Group (Condamine and Balonne 

Water Management Area) and the Gowrie Oakey Creek Water Management Area. This rule could be extended to other Water 

Management Areas throughout the Condamine-Balonne WP area. Furthermore, the 0.5 m threshold could be replaced with a 

‘visible pass flow’ threshold which would provide increased protection to waterhole management and ecology. 

Storage operating levels s163 
 
The resource operations licence holder must not release or supply water from a storage if the water level in that storage is at or below its minimum 
operating level. 

Spatial extent of rule Condamine-Balonne Water Plan Area 

Ecological effectiveness The intent of this rule is to provide refuge for biota during extreme dry periods. Whilst the storages monitored maintained a 

water level above the minimum operating levels for the periods monitored it is unknown whether or not the quality of these 

storages are sufficient to act as refugia for biota. 

For many of the impoundments the total nitrogen and total phosphorus levels exceeded guidelines for the majority of the 

reporting period. Nutrient values are generally lower in outflows compared to the values measured in the storage.  

These increased levels of total nitrogen and total phosphorus along with many records of elevated pH and electrical 

conductivity show that the water quality in the monitored storages may not provide ideal refugial habitat as suggested. The 

assumption that large storages may be able to assist in recolonization of aquatic species after sustained failures of other 

natural refuges, may be incorrect. Further research into whether these major storages provide this habitat safeguard within a 

catchment is required.  

Recommendations Persistent “waterhole habitat” is thought to exist within a number of artificial impoundments throughout the plan area, notably 

Chinchilla and Jack Taylor Weirs, and Beardmore Dam. Little information exists on the equivalence of this artificial habitat, in 

terms of its refuge habitat quality, as compared to natural waterholes. Further research is required to quantify the ecological 

role of storages in terms of providing quality refugial habitat. This rule applies to all storages of all water supply schemes in the 

plan area, as per Section 163(1) and associated ROP attachments. However, the reporting requirements of Chapter 14 list 

only eight of the 13 storages as requiring storage height monitoring. Furthermore, data has been provided for only half of the 
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eight storages listed in Chapter 14. It is recommended that all storages are required to monitor storage height and data from all 

storages to be sent to the department as per the ROP.  

Change in rate of release s164 
 
The resource operations licence holder must minimise the occurrence of adverse environmental impacts by ensuring that any change in the rate of release 
of water occurs incrementally. 
 

Spatial extent of rule Condamine-Balonne Water Plan Area 

Ecological effectiveness The intent of this rule is to ensure release rates from infrastructure associated with water supply schemes in the plan area do 

not adversely impact on downstream aquatic ecosystems. This rule is supported by ROP reporting requirements in Chapter 14 

which refer to monitoring and/or recording, and reporting on: release rates, changes in release rates, reason for releases, and 

inlet levels used to make releases (where applicable). Monitoring of storage water quality, downstream bank condition, and 

instances of fish kills are also required to be reported on by resource operations licence holders. 

There were no instances of scouring, bank erosion or bank slumping at any of the listed storages in the Condamine-Balonne in 

the reporting period. While this suggests that rate of release procedures have not been causing adverse impacts on the 

geomorphology of the river channel, it is noted that there is no appropriate methodology associated with quantifying these 

impacts. 

Issues such as fish kills and the risk of thermal alteration suggest that the operation of infrastructure in the Condamine-Balonne 

plan area is potentially adversely affecting downstream environments. 

Not all monitoring data has been supplied by the resource operations licence holder for the reporting period.  

Recommendations It is recommended that the rate at which water is released for consumptive purposes better reflects natural flows. That is, the 

rate of release should be incrementally reduced over a number of days to mimic the natural tail of flows. It is recommended 

that the department work with SunWater to establish better practices relating to changing the rate of infrastructure releases. 

The resource operations licence holder has frequently reported nil impacts on the aquatic environment as a result of 

infrastructure operations. However, there is no supporting evidence, monitoring data or detailed discussion around how these 

conclusions were drawn. It is recommended that DNRME work with resource operations licence holders to: 
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 establish geomorphological baseline conditions in reaches downstream of listed storages, and  

 develop a monitoring program suitable for reporting on bank slumping, scouring, channel erosion and fish kills. 

Quarterly reports from resource operations licence holders include statements such as: “All releases complied with the 

operating rules as defined under the Condamine and Balonne ROP.” While this may be accurate, it is not very informative. It is 

recommended that resource operations licence holders report on compliance with each operating rule, e.g. using a table. 

Compliance around reporting by resource operations licence holders needs to be addressed so that the appropriate data is 

supplied in a timely manner. This is important for assessing ROP rules and risk to the environment. It is further recommended 

that the Department of Natural Resource, Mines and Energy review and update its monitoring and reporting guidelines to better 

reflect data requirements. 

Passing and storing water for environmental, stock and domestic purposes s275 
 
(1) The resource operations licence holder must pass inflow into E J Beardmore Dam up to 730 megalitres per day for environmental, stock and domestic 
purposes unless directed by the chief executive to store this water under subsection (2). 

(2) The chief executive may direct the resource operations licence holder to store inflows up to 730 megalitres per day if: 

(a) the water level in E J Beardmore Dam is— 

(i) less than the full supply; and 

(ii) greater than the minimum operating level; and 

(b) the chief executive determines that passing the water will not maximise the likelihood of a flow through event. 

Spatial extent of rule Lower Balonne Water Management Area 

Ecological effectiveness This rule relates closely to “Releasing water for ESD purposes” which has significant environmental and ecological 

significance. Together, these rules aim to deliver through flows which provide habitat connectivity throughout the Lower 

Balonne system and work to sustain significant refugial waterholes throughout the system.  

The storage of ESD water under this rule is critical in order to deliver the water for the purposes of the ESD release rule.  

The default position is to release inflows to Beardmore Dam, as per part (1) of the rule, and existing departmental protocols 

assist in determining when flows should be stored for later release. 
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Recommendations A review of the department’s ESD release/store protocols should be undertaken to ensure that they are up-to-date and 
relevant. 

Releasing water for environmental, stock and domestic purposes s276 
 
The chief executive must direct the resource operations licence holder to release water stored under section 275(2) if –  
(a) An inflow occurs into E J Beardmore Dam; and 
(b) More than 12 months has passed since the last flow through event has finished; and 
(c) The chief executive determines that the release will maximise the likelihood of a flow through event. 
 

Spatial extent of rule Lower Balonne Water Management Area 

Ecological effectiveness Combined with the rule pertaining to passing and storing water for ESD purposes, this rule aims to deliver through flows to 

provide habitat connectivity throughout the Lower Balonne system. This provides opportunity for fish to move and sustains 

significant refugial waterholes. No specific monitoring occurred during the reporting period while the ROP rule was enacted so 

it is not possible to quantify the ecological benefits provided via this rule. 

ESD releases were made across the reporting period. Available flow update reports and advice provided by local DNRME staff 

indicate nine instances when flows (not ESD flows alone) resulted in a flow through event.  

DNRME flow update reports indicate it is unlikely a flow through event would occur from ESD releases alone. ESD releases 

reviewed in available flow update reports (three flow update reports were provided for review that noted flow through events) 

which resulted in a flow through event were always associated with other flows or rainfall downstream of St George. In terms of 

the ecological effectiveness of this rule, it is important to note that smaller flow events may have the capacity to provide a flow 

through event and ESD flows may be a significant contributor to ensuring this occurs.  

Persistence times of waterholes in the Lower Balonne are frequently less than 12 months. According to available information, it 

appears flow through events do not always occur as per the recommended 12 months stated in the ROP rule. It is possible  

that many of these waterholes are receiving flows within their persistence time, particularly if they are located within the upper 

part of the catchment where flows are likely to reach on a more regular basis. This needs to be confirmed with further analyses.  

Recommendations Current data provides some capacity to assess when flows reached a number of known refugial waterholes and if the flows 

were likely to have been supplemented by ESD releases. However, ability to assess effectiveness of the rule is limited in the 
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absence of modelled data. Modelled data is required to fully assess the contribution of ESD flows to maintenance of 

waterholes in the Lower Balonne system. It is recommended that an assessment of all Lower Balonne event management flow 

rules (low flow; medium flow; managing Narran lakes filling flows; and environmental, stock and domestic flows) be undertaken 

to fully understand their effectiveness in providing for waterhole management, fish connectivity, floodplain maintenance, and 

breeding opportunities for high risk assets. If appropriate, the implementation of alternative rules should be explored in this 

assessment. Ecological monitoring and research is currently being undertaken in the Lower Balonne. This involves waterhole 

level monitoring and fish movement studies to understand flow ecology relationships. It is recommended that these studies 

continue, and results to date be used to assist in conducting an assessment of all Lower Balonne flow event management 

rules. 

Flow event management rules – managing low flows s277 
 
(1) This section applies if –  

(a) the chief executive has determined an announced period for water harvesting entitlements under section 70; and 

(b) the chief executive has determined that any water released for environmental, stock and domestic purposes in accordance with section 276 is not likely 
to result in a flow through event; and 

(c) more than 12 months has passed since the last flow through event has finished. 

(2) The chief executive must –  

(a) notify holders of water harvesting entitlements of a reduction to the daily rate of take for the entitlements to 90 per cent of the daily rate of take stated on 
the entitlements –  

(i) for each threshold for water harvesting stated on the entitlement; and 

(ii) for the period of the flow event up to a maximum of five days. 

 

Spatial extent of rule Lower Balonne Water Management Area 

Ecological effectiveness The purpose of the managing low flows rule is to provide longitudinal connectivity to maximise environmental benefits and to 

ensure reliability of supply of water for stock and domestic purposes. The ROP rule is implemented if a “flow through” event 

has not occurred for more than 12 months and a flow of significant volume occurs to instigate water harvesting.  
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Low flows are important for the maintenance of waterholes, in providing connectivity for fish movement, and to support natural 

ecosystems.  

During the ROP period the low flow reduction rule was triggered and implemented between the 2014 and 2017 water years for 

a total of 24.5 days. This occurred across two flow events in January and February 2015. No specific monitoring occurred 

during the reporting period while the ROP rule was enacted so it is not possible to quantify the ecological benefits provided via 

this rule. However, research undertaken on waterholes (Section 3.1.1 and 3.2.5) and fish movement behaviour (3.2.6) in the 

Lower Balonne provides some context. 

Recommendations It is recommended that an assessment of all Lower Balonne event management flow rules (low flow; medium flow; managing 

Narran lakes filling flows; and environmental, stock and domestic flows) be undertaken to fully understand their effectiveness in 

providing for waterhole management, fish connectivity, floodplain maintenance, and breeding opportunities for high risk assets 

e.g. turtles. If appropriate, the implementation of alternative rules should be explored in this assessment. Ecological monitoring 

and research is currently being undertaken in the Lower Balonne. This involves waterhole level monitoring and fish movement 

studies to understand flow ecology relationships. It is recommended that these studies continue, and results to date be used to 

assist in conducting an assessment of all Lower Balonne flow event management rules. 

Flow event management rules – managing medium flows s279 
 
(1) This section applies if the chief executive has determined an announced period for water harvesting entitlements under section 70 and either – 

(a) more than two years have passed since a flow event with a peak flow of greater than or equal to 60,000 megalitres per day at Jack Taylor Weir; or 

(b) more than three years have passed since a flow event with a peak flow of greater than or equal to 100,000 megalitres per day at Jack Taylor Weir. 

 

Spatial extent of rule Lower Balonne Water Management Area 

Ecological effectiveness The ROP rule is intended to provide for the maintenance of flows that mimic the natural variability of the river system, 

especially low and medium flows that provide connectivity of the river system and overbank flows for the floodplain. 

During the ROP period the medium flow reduction rule was triggered and implemented between the 2014 and 2017 water 

years for a total of 11 days. This occurred across 3 flow events in May 2015 and February and September 2016. Although the 
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intent of the medium flow is to provide some overbank flows, the ROP rule was not enacted when larger flows were occurring 

that may have provided the ecological benefit intended. 

No specific monitoring occurred during the reporting period while the ROP rule was enacted so it is not possible to quantify the 

ecological benefits provided via this rule. However, research undertaken on waterholes (Section 3.1.1 and 3.2.5), fish 

movement behaviour (3.2.6) and wetlands (3.1.5) in the Lower Balonne provides some context. 

Recommendations It is recommended that an assessment of all Lower Balonne event management flow rules (low flow; medium flow; managing 

Narran lakes filling flows; and environmental, stock and domestic flows) be undertaken to fully understand their effectiveness in 

providing for waterhole management, fish connectivity, floodplain maintenance, and breeding opportunities for high risk assets. 

If appropriate, the implementation of alternative rules should be explored in this assessment. Ecological monitoring and 

research is currently being undertaken in the Lower Balonne. This involves waterhole level monitoring and fish movement 

studies to understand flow ecology relationships. It is recommended that these studies continue, and results to date be used to 

assist in conducting an assessment of all Lower Balonne flow event management rules. 

Managing Narran Lakes filling flow events s281 
 
(1) This section applies if the chief executive has determined an announced period for water harvesting entitlements under section 70. 

(2) Subsection (3) applies where –  

(a) a flow event of a volume sufficient to fill the Narran Lakes Ramsar site under the pre-development flow pattern occurs during the period 1 April to 31 
August; or 

(b) both of the following occur – 

(i) the Narran Lakes Ramsar site has filled during the period 1 April to 31 August; and 

(ii) within four months after the Narran Lakes Ramsar site has filled, a flow event that would refill the Narran Lakes Ramsar site under the pre-development 
flow pattern occurs. 

Spatial extent of rule Lower Balonne Water Management Area 

Ecological effectiveness The ROP rule is associated with the availability of water to support bird breeding in the Narran Lakes Ramsar site. No specific 

monitoring occurred during the reporting period while the ROP rule was enacted so it is not possible to quantify the ecological 

benefits provided via this rule. 
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The rules outlined above were initiated only once during the ROP period, between 6 and 15 April 2017 in which the flow 

reached the Narran Lakes Ramsar site. Large flows were recorded during the ROP period which filled the Narran Lakes 

Ramsar site, however the flows were outside the ROP rule trigger dates (i.e. the stated winter months). There were three flow 

events identified which could have triggered the ROP rule, however the rule was not initiated. 

Recommendations The current ROP rule is operationally difficult to implement as it requires the determination that a flow event has sufficient 

volume to fill the Narran Lakes Ramsar site under the pre-development flow pattern, also the rule is based on actual flow 

passing St George. Water harvesting  entitlements are then reduced to 90 per cent of the daily rate of take stated on the 

entitlements. An alternative rule for predicting bird-breeding events in the Narran Lakes may include the following 

characteristics. 

o The rule should be able to predict the recorded bird-breeding events. 

o The rule should be simple, based on the flows used to make the water harvesting announcements. 

o The rule should be easy to implement and should not increase the administrative burden of the operator. 

o The performance of the new rule should be comparable with the original WRP rule. 

o The new rule should have a minimal impact on the water harvesting allocations. 

It is recommended that an assessment of all Lower Balonne event management flow rules (low flow; medium flow; managing 

Narran lakes filling flows; and environmental, stock and domestic flows) be undertaken to fully understand their effectiveness 

in providing for waterhole management, fish connectivity, floodplain maintenance, and breeding opportunities for high risk 

assets. If appropriate, the implementation of alternative rules should be explored in this assessment. 

Thuraggi Watercourse – reporting requirement s349A 
 
The distribution operations licence holder must measure and record data about bank condition, erosion and fish stranding in the Thuraggi Watercourse 
during delivery of unsupplemented water allocations. 

 

Spatial extent of rule Lower Balonne Water Management Area 
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Ecological effectiveness For Water Supply Schemes covered by the Condamine and Balonne ROP, provision is made to protect aquatic ecosystems 

downstream of infrastructure by implementing rules pertaining to rates of water release. The resource operations licence 

holders are required to minimise the occurrence of adverse environmental impacts by ensuring changes in rates of release 

occur incrementally. Whilst the Condamine and Balonne ROP requires the Thuraggi distribution operations licence holder to 

report on these issues, there is no corresponding ROP rule. 

At the time of writing, there was no data to assess whether water released as part of the Thuraggi Watercourse Scheme is 

having a detrimental effect on the aquatic ecosystems downstream of associated infrastructure. 

Recommendations It is recommended that a rule pertaining to the rate of water release for the Thuraggi Watercourse be included in the revised 

ROP. Monitoring requirements should also mirror those that occur for resource operations licence holders, i.e. the requirement 

to report on water quality associated with infrastructure (as well as bank condition, erosion and fish stranding already stated in 

the current ROP for Thuraggi). Rates of release should also be recorded and reported on, as per required for resource 

operations licence holders. Compliance around reporting by distribution operations licence holders needs to be addressed so 

that the appropriate data is supplied in a timely manner. This is important for assessing ROP rules and risk to the environment. 
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5.12  Further ROP recommendations  

 

Fishway Operation 

There are no rules relating to the operation of fishways in the Condamine and Balonne ROP 

(2007) although several fishways currently exist within the water supply scheme areas. In 

addition, a proposed Basin Plan amendment arising from the Norther Basin Review 

advocates the use of “toolkit measures” to provide ecological benefits. One of these 

measures is fishways.  

The efficiency of existing fish passage devices in allowing the movement of fish under a 

range of flow conditions is unknown. It is recommended that research is conducted to 

determine the range of headwater and tailwater levels under which each specific fishway 

operates most effectively. 

Provision has been made for the operation of fishways in other Water Plan areas (e.g. 

Burnett Basin ROP Attachment 4.1E Section 2.8.1, 2.8.2, 2.8.3 and 2.8.4). It is 

recommended that investigations be made into the feasibility of including similar rules in the 

Condamine and Balonne ROP for existing fishways, with provision for additional fishways 

that may be installed during the life of the plan. These investigations should consider: 

 Adjustment of storage nominal operating levels (NOL) to provide operation of 

fishways, 

 Stipulations that flows are released preferentially through the fishway, 

 Applying rules only to months when fish movement is critical for ecological reasons, 

 Applying rules when release rates are likely to provide a cue for movement, and 

 Other options as appropriate. 
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Appendix 1: Box and whisker plots for each water quality 
parameter across all sites and years. 

 

    

Figure 1. Box and whisker plot for water temperature, average (black circles), whiskers represent minimum and maximum 

sample from each sample location (a) within storage (b) storage inflow (c) storage outflow. 
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Figure 2. Box and whisker plot for dissolved oxygen, average (black circles), whiskers represent minimum and maximum 

sample from each sample location (a) within storage (b) storage inflow (c) storage outflow.  
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Figure 3. Box and whisker plot for pH, average (black circles), whiskers represent minimum and maximum sample from each 

sample location (a) within storage (b) storage inflow (c) storage outflow.  
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Figure 4. Box and whisker plot for electrical conductivity, average (black circles), whiskers represent minimum and maximum 

sample from each sample location (a) within storage (b) storage inflow (c) storage outflow.  
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Figure 5. Box and whisker plot for total nitrogen, average (black circles), whiskers represent minimum and maximum sample 

from each sample location (a) within storage (b) storage inflow (c) storage outflow.  
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Figure 6. Box and whisker plot for total phosphorus, average (black circles), whiskers represent minimum and maximum 

sample from each sample location (a) within storage (b) storage inflow (c) storage outflow. 
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Figure 7. Box and whisker plot for total sulphide, average (black circles), whiskers represent minimum and maximum sample 

from storage outflow. 
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Appendix 2: Water Resource (Condamine and Balonne) Plan 2004–
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 support economic activity in the plan area while recognising the social and 

cultural values of communities in the basin; 

b) to build social cohesiveness in the community by recognising the multiple users of water, including both 

indigenous and non-indigenous social and cultural needs; 

c) to promote improved understanding of social and cultural resources; 

d) to minimise any adverse effect on individual enterprises;  

e) to provide increased security in water entitlements for water users, including protecting the probability of 

being able to obtain water under an authorisation; 

f) to support an effective and efficient market in water allocations while ensuring safeguards are in place to 

protect the environment and the entitlements of water users; 

g) to make water from the basin available to be stored and used while retaining water for the riverine and 

associated environment; 

h) 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; and  

v. existing flow paths across the floodplains to allow ecological processes to take place; and  

vi. the condition and diversity of native vegetation on the floodplains and related streams; and 

vii. the diversity and abundance of native animals within the floodplains and related streams; and 

viii. the success of bird-breeding in the Narran Lakes and on floodplains; and 

ix. the condition of the Narran Lakes and the national parks of the Culgoa floodplain;  

i) to contribute to maintaining or improving the ecological condition of the Darling River upstream of Bourke; 

j) in the Lower Balonne, to provide for the granting of water licences to take overland flow water; 

k) in the Lower Balonne and in the floodplain downstream of the plan area, to provide for improved flows, 

especially low and medium flows, that mimic the natural variability of the river system by, for example, the 

real time management of individual flow events; 

l) to reduce the impact of the operation of water infrastructure on natural flow regimes; 

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

n) to promote a continual improvement in water use efficiency, both in the plan area generally and on 

individual properties; 

o) to promote improved understanding of the matters affecting the health of riverine and associated systems in 

the basin; 

p) consistency with Murray Darling Basin agreements and commitments, including the Murray Darling Basin 

Salinity Management Strategy and implementing a cap on the taking of water; 

q) consistency with water sharing agreements and commitments between the State and New South Wales. 
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Appendix 3: Strategies of the Condamine and Balonne Water Plan 

 

31 Preparation of resource operations plan 

In preparing the resource operations plan, the chief executive must consider the following options for achieving 

the ecological outcomes, stated in this plan, for the sustainable management of water— 

(a) improving the management of water stored and subsequently released for stock and domestic 

purposes; 

(b) changing, removing or constructing works for improving the passage through the watercourse system of 

environmentally significant flows; 

(c) storing and releasing water for environmental purposes; 

(d) making use of privately-owned facilities for storing and releasing water for environmental purposes; 

(e) improving monitoring of flows; 

(f) improving the management of instream water infrastructure. 

 

35 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. 

 

37 Flow event management 

(1) The environmental management and water sharing rules in the resource operations plan must contain rules 

for managing flow events in the Lower Balonne. 

(2) In deciding the rules, the chief executive may consider the following options – 

(a) releasing stored water from Beardmore Dam and Jack Taylor Weir, including water stored for short 

periods of time above full supply level; 

(b) allowing trading in water entitlements, to achieve environmental outcomes. 

(3) Subsection (2) does not limit the matters the chief executive may consider. 

 

38 Managing low flows 

(1) The purpose of the rules for managing low flows is to maximise environmental benefits and the reliability of 

supply of water for stock and domestic purposes. 
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(2) To achieve the purpose, the rules must ensure that, if an inflow occurs to Beardmore Dam and more than 

12 months has passed since a flow through event, the likelihood of a flow through event is maximised by –  

(a) releasing water that has been stored for stock and domestic purposes; and 

(b) if the release mentioned in paragraph (a) is not likely to result in a flow through event, both – 

(i) if the threshold for water harvesting has been reached – 

(A) reducing water harvesting to 90% for the period of the flow event up to a maximum period of 5 

days; and 

(B) reducing by up to 10% the volume of water that could have been taken by weirs below the 

Jack Taylor weir; and 

(ii) managing bifurcation weirs; and 

(c) if the actions mentioned in both paragraphs (a) and (b) are not likely to result in a flow through event – 

releasing up to 10% of the inflow that would usually be stored for use under water allocations in the St 

George Water Supply Scheme. 

(3) In deciding the rules, the chief executive –  

(a) must consider making use of privately-owned facilities for the storage and subsequent release of water; 

and 

(b) must ensure that –  

(i) water made available under a rule mentioned in subsection (2) is taken only for stock or domestic 

purposes; and 

(ii) during subsequent flow events after the rules mentioned in subsection (2) have been followed, 

priority is given to replacing water released under a rule mentioned in subsection (2)(c). 

 

39 Managing medium flow events 

(1) The purpose of the rules for managing medium flow events is to provide for improved flows, especially low 

and medium flows that mimic the natural variability of the river system and floodplains. 

(2) To achieve the purpose, the rules must ensure that, if a flow event happens in either of the following 

circumstances, water harvesting must be reduced to 90% for the period of the flow event up to a maximum 

period of 5 days –  

(a) more than 2 years has passed since a flow event with a peak of at least 60,000ML a day at Jack Taylor 

weir; 

(b) more than 3 years has passed since a flow event with a peak of at least 100,000ML a day at Jack 

Taylor weir. 

 

40 Managing Narran Lakes filling flow events 

(1) The purpose of the rules for managing Narran Lakes filling flow events is to improve water availability for 

bird-breeding in the Narran Lakes Ramsar site. 

(2) The rules must ensure that, if a flow event of a volume sufficient to fill the Narran Lakes Ramsar site under 

the pre-development flow pattern occurs during the winter bird-breeding months, water harvesting must be 

reduced to 90% for the period of the flow event up to a maximum period of 10 days. 

(3) The rules must also ensure that, if both of the following happen, water harvesting must be reduced to 90% 

for the period of the flow event up to a maximum period of 10 days— 

(a) the Narran Lakes Ramsar site has filled during the winter bird-breeding months; 

(b) within 4 months after the site has filled, a flow event that would re-fill the site under the pre-development 

flow pattern occurs. 

 

53 Taking water from waterholes or lakes 

(1) This section applies to the chief executive— 

(a) in making the water allocation change rules in preparing the resource operations plan; and 

(b) in deciding an application to change the location from which water may be taken under a water 

allocation. 

(2) If a change in the location from which water may be taken under a water allocation would allow the taking of 

water from a waterhole or lake, the chief executive must impose a condition on the allocation that water may 
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be taken from the waterhole or lake only if the water level in the waterhole or lake is above the level that is 

0.5 m below the level at which it naturally overflows. 

(3) However, the chief executive need not impose a condition mentioned in subsection (2) if the chief executive 

is satisfied the taking of water from the waterhole or lake will not adversely affect its cultural and ecological 

values. 


