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Figure 0.37 : Channel Cross-section at Stream Gauge 422206A on the Narran River 
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Figure 0.38 : Extent of Flooding in the Queensland Distributary System – April 1990 flood event 

 

 

Figure 0.39 : Extent of Flooding in the Queensland Distributary System – 2010–11 flood event 
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8 Quality Assurance 

Quality assurance procedures were followed for this calibration. This covered: 

 Model Setup Review – this ensures that procedures are in place to document decisions 

made regarding the set-up of the model. This also includes the planning stage of the model 

work. 

 Data Review – this includes the collation and checking of basic data (stream flow, rainfall, 

evaporation, etc.), to identify data gaps and data quality issues. 

 IQQM Validation Model Review – this considers the whole-of-model checks that are 

performed on the models developed for the full system at completion of the calibration. 

It considers the match at the calibration gauges. 

A star system (more stars are better) was used on report cards to indicate the quality of the 

comparison of recorded and modelled flows. The performance of the Validation model against the 

full period of record at each gauge was reasonable. 

There were no significant changes recommended as a result of the internal quality assessment 

review. 

  



Hydrology Report Number 422000.PR/13 

97 

 

9 Methodology and Data Differences 2002 to 2017 

The calibration methodology used for the 2017 calibration was essentially the same as that used 

for the earlier 2002 calibration, namely adjusting the loss and breakout relationships between the 

various Distributary streams. The relationships derived in 2002 were used as a starting point and 

were adjusted to the longer flow sequence which included a record drought sequence followed by 

record floods. Improvements in the methodology included using parallel reaches to represent the 

variation in travel time with flood magnitude in some reaches and the variation in losses due to 

different antecedent conditions. There was also an improvement in the quality of the flow data used 

in the calibration from with improved rating table for many of the gauges from flow measurements 

taken during the record flood events. 

Care has been taken during the development of the model to reproduce the measured flows. 

As the quality and range of the streamflow data has improved, the confidence in the model’s ability 

to simulate the flow in the Distributary System has grown. 

However, it should be noted that while in-bank flows are reasonably well defined and were also in 

the existing model, out of bank high flow is not. This is related to the flat landscape where in large 

events water moves down different flow paths. While the model represents this floodplain flow and 

there has been a large improvement in the representation of the floodplain flow given the more 

recent large flow events, it is likely that the behaviour in large events will still differ somewhat to 

that in the model as the model is a static representation of the average conditions over a long 

period of time and cannot simulate the changes caused by infrastructure on the floodplain or debris 

in the channels. 

Key variations in the data and methods are outlined below. 

9.1 Rainfall and Evaporation 

The same rainfall stations were used in the revised model as were used in the earlier model. 

The Goondiwindi evaporation data was used instead of the St George pan data as it was deemed 

to be more reliable as it was based on meteorological data. 

9.2 Flow Data 

Recorded flow data has varied in a number of ways: 

1. Additional gauges were used. Additional NSW gauges which allowed a better definition of 

the lower Narran system to be obtained were G422029 Narran R. @ Narran Park which 

commenced operation in 2002 and GS422031 Narran R @ Bundah which commenced in 

2008. 

2. Longer records with increased hydrologically variability including more extreme weather 

conditions were available: 

a. The additional 14 years of record (approximately 2000–2017) was substantial. 

Most gauges commenced operation in the mid 1960s so on average 30 percent more 

data was available. 
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b. Additional flow data lead to better definition of lag and routing in the system and allowed 

antecedent conditions to be accounted for in the model. 

c. Extreme events in 2010, 2011 and 2012 meant the breakout around the St George 

gauge and Bifurcation Weir 1 became apparent and were able to be built into the 

model. Also, better definition of high flow losses and breakouts could be obtained. 

d. Additional low flow data where flows did not make it through all gauges enabled loss 

relationships to be improved. 

3. The rating curves of all the Queensland gauges were extended using gaugings during the 

record flood events in 2010 to 2012. The stream gauging included measurements of the 

flow on the floodplain improving the accuracy of the flow measurements at all the gauges. 

The change in the rating curve changed the earlier flow records during some of the higher 

flow events. The most significant change was to the high flows at the Woolerblla 422208A 

gauge as the previous rating did not capture the floodplain flow. 

4. Data may have been extracted differently. Variations include use of different time offsets 

and different conversion calculations used to generate flow data from levels. 

9.3 Historical Diversions 

Unfortunately, accurate metering of diversions has only occurred in the past couple of years. 

The metering involves the measuring the volume in storage and is the most accurate way of 

measuring both water harvesting and overland flow diversions. Earlier diversion information was 

based on stakeholder’s assessments. There was very good agreement between the earlier 

modelling and the stakeholder estimates. It is believed that the agreement may have been 

because they were both based on the opportunity defined by the flow at the St George gauge. 

Actual diversions would improve the accuracy of the loss relationships used in the model. 
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10 Conclusions 

This report describes the calibration of a Source model for the Lower Balonne Distributary System. 

A Source model was set up based on the existing IQQM model of the system and was checked for 

accuracy. It was then expanded and reparameterized using extended and new data. The quality of 

this data was judged to be satisfactory. 

A validation model of the whole system was run to assess the ability of the final model to 

reproduce the historical behaviour of the system. The quality of the comparisons was judged to be 

satisfactory. 

The simulation model covers the period 01/01/1889 to 30/06/2013. The model developed is 

considered adequate for use in Water Resource Planning studies and other water resource 

investigations. 
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11 Recommendations 

During the development of the Lower Balonne Distributary System model there were a number of 

areas where further attention is needed: 

 The main data requirement is that records of the diversions of the water harvesting and 

overland flow diversions for each allocation in the system be available to the modelling 

group. This information will assist in validating the model and will be valuable for helping 

further refining the loss relationships in the Queensland section in future versions of the 

model. 

 Information of any new breakouts would be useful for future updates of the model and for 

identifying the cause of any inconsistencies in the model when simulating future water 

years for compliance purposes. 

 Areas that may need updating in future versions of the model are the sections near the 

Clyde and Ballandool properties where large overland flow storages have been 

decommissioned as part of the MDBA Basin Plan Water Recovery. The floodplain breakout 

relationships in these areas may change. 
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13 Abbreviations 

AHD Australian Height Datum 

AMTD Adopted Middle Thread Distance 

APFD  Annual Proportional Flow Deviation  

BoM Bureau of Meteorology 

CA catchment area 

CINRS Climate Impacts and Natural Resource Systems (a group within DERM) 

Ck. Creek 

cumecs cubic metres per second 

DERM Department of Environment and Resource Management (Qld) 

DLWC Department of Land and Water Conservation (NSW) 

DMM Data Modification Module 

DPI Department of Primary Industries 

D/S downstream 

DS dead storage  

EFO  Environmental Flow Objective  

FSA full supply area 

FSL full supply level 

FSV full supply volume 

GL gigalitres 

GS Gauging Station 

ha hectare 

HNFY historical no-failure yield 

HW headwater 

IQQM Integrated Quantity-Quality Model 

IROL Interim Resource Operations Licence 

IRM Integrated Resource Management 

IWA Interim Water Allocation 

km kilometres 

km2 square kilometres 
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Lat  latitude 

Long longitude 

m metres 

MAD Mean Annual Diversion  

MAF Mean Annual Flow 

MAR Mean Annual Rainfall 

MARO Mean Annual Runoff 

Max maximum 

Min minimum 

ML megalitres 

mm millimetres 

mth month 

m3/s cubic metres per second 

n/a not applicable 

PET potential evapotranspiration 

ROL Resource Operations Licence 

ROP Resource Operations Plan (Post-WROL the ROP is split into a water management 

protocol (rules for unsupp WAs + dealings for supp WAs), ROLs & Operation 

Manuals (water sharing rules for supp WAs)). 

Qld Queensland 

SID Storage Inflow Derivation 

SILO BoM’s Internet website that provides meteorological and agricultural data  

TWS town water supply 

U/S upstream 

WASO Water Allocation Security Objectives 

WERD Water Entitlements Registration Database 

WP Water Plan 

WROL Water Resource Operation Licence 

WRP Water Resource Plan 

WSI Water Sharing Index 

WSS Water Supply Scheme  
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14 Glossary 

Alluvial: Alluvial refers to deposits of clay, silt, sand, gravel, or other particulate material that has 

been deposited by a stream or other body of running water in a streambed, on a flood plain, on a 

delta, or at the base of a mountain. 

Adopted Middle Thread Distance (AMTD): AMTD is the distance in kilometres, measured along 

the middle of a watercourse, from the mouth or junction. 

Allocation: A water allocation is an authority granted under section 146 or 147 of the Water Act 

2000 to take water. 

Announced allocation: Announced allocation is a ratio (expressed as a percentage), which is 

announced from time to time by the Resource Operation Licence holder which sets a limit to the 

amount of supplemented water which a water allocation holder can divert during the water year as 

a proportion of the water allocation holder’s nominal volume. The announced allocation may 

increase but cannot decrease during a water year. 

Aquifer: An aquifer is a body of permeable material or rock, capable of transmitting significant 

amounts of water underlain by impermeable material and through which underground water flows.  

Artesian (water): Artesian water is water that occurs naturally in, or is introduced artificially into, 

an aquifer, which if tapped by a bore, would flow naturally to the surface.  

A-depletion: A-depletion is the depletion (expressed in millimetres) in soil moisture from the 

maximum soil moisture capacity that a crop can withstand before it requires watering to sustain it. 

Once the A-depletion value falls below the nominated value, the allocation holder starts placing 

irrigation water orders to restore the soil moisture capacity to the nominated A-depletion value. 

Authorisation: An authorisation refers to a licence, permit, interim water allocation or other 

authority to take water given under the Water Act or a repealed Water Act, other than a permit for 

stock or domestic purposes. 

Annual Proportional Flow Deviation (APFD): APFD refers to the statistical measure of changes 

to flow seasonality and volume in the simulation period. 

Baseflow: Baseflow is the natural stream flow derived from underground water seepage from 

aquifers and/or through the lateral movement of water through soils and into the stream. At times 

of peak flow, baseflow represents only a small proportion of total flow, whereas in periods of 

drought, it may represent all of the flow. 

Basin: A basin is the total area from which water drains to a river system, or a grouping of 

adjacent river systems. In geological terms, a basin is defined as either a broad tract of land in 

which the rock strata are tilted toward a common centre, or a large, bowl-shaped depression in the 

surface of the land or ocean floor. 

Benefited/Supplemented groundwater area: A benefited/supplemented groundwater area 

contains aquifers that are recharged from augmented surface water supplies from water storage 

structures. 

Bore: A bore is a hole drilled to extract, recharge or investigate groundwater resources. In the 

Water Act, it means a shaft, well, gallery, spear or excavation and any works constructed in 

connection with the shaft, well, gallery, spear or excavation, which taps the aquifer. 
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Calibration model: A calibration model involves the modelling of flows, extractions, operational 

rules and infrastructure that occurred historically. 

Catchment: A catchment is an area, bounded by natural topographic features such as hills or 

mountains, from which a drainage system derives its water. 

Confluence node: A confluence node is defined as a node representing the confluence of two 

watercourses. These watercourses may be supplemented or unsupplemented streams. 

Current development: The current development case is modelling the existing entitlements within 

the system, to the degree to which they are presently operating. Authorisations are set to take only 

the water they are currently accessing, as indicated by data investigation reports and knowledge of 

the system operation. 

Dam: A dam is works that include a barrier, whether permanent or temporary, that does, or could, 

or would, impound, divert or control water; and the storage area created by the works. 

Discharge (water): Discharge is the rate at which a volume of water passes through a cross-

section per unit of time; measured in cubic metres per second (m3/s) or in megalitres per day 

(ML/d).  

Distribution efficiency: Distribution efficiency is the efficiency of the system in delivering water 

from the dams to the users. This is determined by dividing deliveries by releases. (Note: this often 

excludes hydropower releases and deliveries). 

Data Modification Module (DMM): This is a program used to adjust inflows using recorded flows 

downstream. 

Drawdown: Drawdown is the lowering of the water table resulting from the extraction of water. 

Entitlement: A water entitlement is a water allocation, interim water allocation or water licence. 

Environmental flow: Environmental flow is the flow required to sustain a healthy environment. 

The release of water from a storage to a stream to maintain the healthy state of the stream. 

Environmental Flow Objective (EFO): An EFO is a flow objective associated with a water plan 

(WP), for the protection of the health of natural ecosystems for the achievement of ecological 

outcomes. 

Event duration: The event duration for a flow at a point in a watercourse, means the period of 

time when the discharge is greater than or less than the level necessary for a particular riverine 

process to happen. 

Full development case: The full development case is modelling the full use of existing 

entitlements within the system. Authorisations are set to take all the water they are allowed to, 

regardless of climate or other factors not specifically mentioned in the licence. Generally, the full 

development case represents a higher level of use than the current development case, as it can 

include defunct licences and sleepers. 

Headwater: A headwater reach is the source and upper reaches of a stream. 

Hydrograph: A hydrograph is a graph showing the change in stream flow discharge at some 

location over time. 
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Hydrologic model: A hydrologic model is a computer program that simulates stream flows, water 

losses, storages, releases, in-stream infrastructure, water diversion and water management rules 

within a river system. 

Infiltration: Infiltration is the downward entry of water into soil through the soil surface. 

Integrated Quantity-Quality Model (IQQM): IQQM is a computer program, with associated 

statistical analysis and reporting programs, which simulates daily stream flows, flow management, 

storages, releases, in stream infrastructure, water diversions, water demands and other hydrologic 

events within a modelled area. 

Licence: A water licence is licence granted under chapter 2, part 3, division 2 of the Water Act for 

the taking and using of water or for interfering with the flow of water. A water licence does not have 

a specified performance. 

Licence volume: Licence volume is the nominal volume of water that may be taken under a water 

licence in one water year. The amount drawn may be subject to other licence conditions or 

allocation rules. 

Link: A link in a Source model is a reach of river between two nodes. 

Low flow regime: The low flow regime for a watercourse refers to magnitude, frequency, duration, 

timing and rate of change of low flow through the watercourse. 

Mean Annual Diversion (MAD): The mean annual diversion is the average volume of water taken 

by an allocation or group of allocations in a year. It is calculated by adding the total volume of 

water taken over a period of years and dividing by the number of years in that period. 

The calculation is performed on a water year basis. 

Mean Annual Flow (MAF): The mean annual flow is the average volume of water in a year that 

would flow past a point and is calculated by adding the total volume of flow over a period of years 

and dividing by the number of years in that period. The calculation is performed on a water year 

basis. 

Node: A node in a Source model is used to represent a point on a river system where certain 

processes occur. The node type identifies the rules and parameters that are used by the model to 

simulate the relevant processes at a given location. 

Nominal operating volume: A nominal operating volume of a storage is the level that is to be 

maintained during the specified period by releasing extra water (if available) from the upstream 

storage. 

Nominal volume: A nominal volume is the volume of water, in megalitres, that represents the 

proportional annual volumetric share of water available to be taken by holders of water allocations 

in a priority group or a water allocation group.  

On-Farm storage: An on-farm storage is a private storage constructed on a property to store 

water. 

Order time: Order time is the number of days in advance that an order has to be made to ensure 

that the ordered water arrives on time. 

Over order factor: An over order factor in a Source model is the factor by which water orders 

need to be increased to account for operational inefficiencies in a water supply scheme. This factor 

does not account for transmission losses. 
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Overland flow water: Overland flow water is water, including floodwater, flowing over land, other 

than in a watercourse or lake after having fallen as rain, or after rising to the surface naturally from 

underground, or in any other way. 

Pre-development case: The pre-development case is created by removing all infrastructure, 

diversions and operation rules from the full development case. No adjustment is made for the 

effect of land clearing, natural changes in river course, or climate change. 

Performance indicators: Performance indicators are measures that are calculated and stated in 

the WP with the purpose of assessing the effect of allocation and management decisions or 

proposals on water entitlements and natural ecosystems. 

Plan Area: The Plan Area is the total area to be managed under the WP. 

Pseudo crop method: The pseudo crop method involves the arrangement of evaporation, crop 

factors and planted area in a Source model to ensure that the full amount of water allowed to be 

diverted each year is diverted if available. 

Reach: A reach in a Source model is a series of nodes connected by links. A river reach refers to a 

defined stretch of river. 

Recharge (of underground water/aquifer): The replenishment of underground water by the 

gradual downward movement of water from the soil to the water table, by actions such as rainfall, 

overland flow or infiltration from streams percolating through the unsaturated zone; the volume of 

water added to the amount of water stored in the aquifer over a particular period; by artificial 

means, such as direct injection. 

Resource Operations Licence (ROL): A ROL is granted under section 180 or 181 of the Water 

Act 2000. It authorises the holder of the licence to interfere with the flow of water to the extent 

necessary to operate the water infrastructure to which the licence applies. 

Resource Operations Plan (ROP): A ROP was used to implement a WRP in specified areas. 

It detailed the operating rules for water infrastructure and other management rules that was applied 

in the day-to-day management of the flow of water in a reach or subcatchment. ROP specifies 

water access rules, environmental flow rules, trading rules, the conversion of licences to water 

allocations and monitoring requirements. 

Post-WROL the ROP is split into a water management protocol (rules for unsupp WAs + 

dealings for supp WAs), ROLs & Operation Manuals (water sharing rules for supp WAs). 

Return flow: Return flow is the water that flows out of the end of a channel system and back into a 

natural river system without being diverted by any user. 

Riparian: Riparian refers to the area adjacent to a watercourse. Riparian access refers to an 

authority for an owner of land abutting a watercourse to take water for stock watering or domestic 

purposes. 

River section: A river section in a Source model comprises a chain of links and nodes 

commencing with a headwater inflow node or a confluence node and finishing with a confluence or 

end-of system node. 

Riverine: Riverine refers to rivers and their flood plains.  

Routing: Routing occurs as water flows from one point to another in a system. Routing is the 

attenuation (flattening out) of the flow hydrograph as water moves down the system. 
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Scenario/Simulation model: A scenario/simulation model involves a fixed set of parameters for 

infrastructure, rules and licences. Scenario/simulation models are used to produce a 

representation of what may occur in the system, if the selected set of parameters were in place. 

Simulation period: The simulation period is defined by the start and end dates of the model. 

Sleepers: A sleeper is a licence which is current, but not in use. 

Source Rivers (Source): Source is a computer program, with associated statistical analysis and 

reporting programs, which simulates daily stream flows, flow management, storages, releases, in 

stream infrastructure, water diversions, water demands and other hydrologic events within a 

modelled area. 

Subartesian water: Subartesian water is water that occurs naturally in, or is introduced artificially 

into an aquifer, which, if tapped by a bore, would not flow naturally to the surface.  

Subcatchment area (subarea): A subarea is a portion of a catchment within the Plan Area. 

A subarea may be physically defined or simply a result of breaking the catchment into smaller 

sections for the purposes of modelling.  

Supplemented: Supplemented refers to a water supply where the natural flow is reduced or 

increased by a dam or some other water storage facility. 

Surface water: Surface water is water that is on the earth’s surface, such as in a watercourse, 

spring, lake or reservoir. 

Sustainable management: Sustainable management allows for the allocation and use of water for 

the physical, economic and social wellbeing of people within limits that can be sustained 

indefinitely while protecting the biological diversity and health of natural ecosystems. 

Transmission losses: Transmission losses are losses from surface water (other than into defined 

groundwater systems) as it flows from one location in a system to another. This can include 

evaporation, seepage, uptake by plants and unauthorised usage. 

Tributary: A tributary is a stream that joins another stream or body of water. 

Tributary recession factor: The tributary recession factor in a Source model specifies the 

percentage of each tributary inflow which can be used by downstream water users as part of the 

supplemented water supply. 

Underground water: Underground water or groundwater is water found in the cracks, voids or 

pore spaces or other spaces between particles of clay, silt, sand, gravel or rock within the 

saturated zone of a geologic formation. In the saturated zone, all cracks, voids or pore spaces are 

completely filled with water – not to be confused with soil water in the unsaturated zone where 

voids are filled with both air and water. The upper surface of the saturated zone is called the water 

table. 

Underground water levels: The physical measurement of the distance from the natural surface or 

reference point to the water surface in a subartesian bore when it is in a fully recovered state. A 

negative value indicates that the water level is below the reference point. Underground water level 

measurements provide an estimate of the ‘depth to the water table‘-or upper surface to the 

saturated zone-where the reference point is the natural surface. 

Unsupplemented: Refers to water in a watercourse that is not supplemented from storage or 

diversion facilities. 
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Water year: A water year is a continuous 12-month period starting from a specified month, used 

for the accounting of entitlements. 

Water Allocation (WA): A Water Allocation is an authority granted under the Water Act 2000 to 

take water, interfere with water or a single combined water licence to authorise both the 

interference and take of water where these two activities are inextricably linked. 

Water Allocation Security Objectives (WASO): WASOs are objectives that may be expressed 

as performance indicators and are stated in a WRP to ensure protection of a water entitlement to 

obtain water in accordance with a water allocation. 

Water Supply Scheme (WSS): A WSS is a water infrastructure development designed and 

constructed for storage, supply and distribution of water from and to a watercourse. 

Water Resource Operation Licence Allocation (WROL): This is a licence granted in relation to 

existing infrastructure or proposed infrastructure in an area where a resource operations plan had 

not been approved. 

Water harvesting: Water harvesting is an entitlement to take unsupplemented water from a 

watercourse during specified high flow events and generally involves diverting water into an on-

farm storage for later use. Water harvesting is licensed. 

Weir: A weir is a barrier constructed across a watercourse below the banks of the watercourse that 

hinders or obstructs the flow of water in the watercourse. 
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Appendix A – The Source Model 

 

 

 

For managing rivers 

eWater Source can be used in planning and operations modes for river management. 

Source provides Australia’s first nationally applicable integrated modelling software combining river and catchment 
modelling to support water planning and river operations across the country. Its use in river management is to simulate 
the physical and management aspects of river systems at a range of spatial and temporal scales. It can be run in one of 
two interchangeable operations and planning ‘modes’. The first mode is used to inform day-to-day operational decisions. 
The second mode is used to inform policy decisions relating to the long-term impacts on water and environment 
resources.  

Overview 

Source has been developed to address water sharing and savings for entire river and connected groundwater systems. It 
offers important new features and capabilities dealing with water reform, climate change and environmental water. 

It allows users to: 

 share water between environmental and irrigation demands 

 consider what impact climate change will have on water security 

 manage multiple water owners in storage and in transit in the river system 

 link existing models to build on current approaches. 

Source provides a consistent modelling environment to support transparent river management decisions. Fundamental to 
this design is the flexibility which makes it readily customisable and easy to update as new science becomes available. 
New capabilities can be incorporated via plug-ins developed to suit particular needs. 

Extensive trials with eWater partners have proved the capabilities of Source in river basins across the country. 

 

  

http://www.ewater.com.au/products/ewater-source/for-rivers/
http://www.ewater.com.au/uploads/images/River Manager diagram - caitlin2.jpg
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Modes for planning and operations 

The Source modelling package can be run in one of two inter-changeable modes: 'Operations' to inform day-to-day 
operational decisions; and 'Planning' to inform policy decisions relating to the long-term impacts on water and 
environment resources. This means that managers dealing with daily operations, water accounting and long term 
planning will be able to efficiently and accurately compare analyses using a common platform and river system model. 

Planning 

For assessing the longer term impacts of water resource policy on river behaviour and all users 

 
The Planning mode is designed to explore how changes in policy and 
management will affect the behaviour of the river system in the longer term. It 
can be used by river managers to assess the impact of actual or potential 
changes to the behaviour of the river system and the probable effect on 
system storages, flows and water shares. By exploring the options, river 
planners can decide on which management actions will optimise river 
performance to meet planning objectives. 

Source (Planning) is designed to: 

  

 determine which management rules will best meet planning objectives 

 explore the impact of changes in management, land-use and climate on river behaviour and water availability 

 model the supply, demand and use of water at a range of time scales 

 simulate complex management rules, such as continuous sharing 

 accommodate the needs and conditions of different river catchments across Australia 

 track and account for water shares and ownership 

 assess current and future water availability across entire river systems 

 interact efficiently with river operations. 

Operations 

For day-to-day operational decisions around the release and storage of water in regulated systems 

The Operational mode of Source is designed to inform day-to-day decisions around 
managing storage releases and delivery of water to meet demands in regulated river 
systems. 
It enables the user to build an operational model of the river. The operator can then 
assess the impact of different operational scenarios on the way water moves through a 
river system in response to storage releases, tributary inflows, losses, demands and 
constraints. 

Source (Operations) is designed to: 

 inform decisions on how the system should be operated to deliver water in the 
short and medium term to consumptive and environmental users 

 inform decisions on water transfers between catchments, rivers and reservoirs 
as specified in operation and management plans 

 inform changes in water delivery requirements as a consequence of external 
drivers, such as water trading 

 decide on the optimum storage and weir operations to meet target watering regimes for consumptive and 
environmental demands 

 interact efficiently with long-term river system planning. 

 

 

 

http://www.ewater.com.au/products/ewater-source/for-rivers/
http://www.ewater.com.au/uploads/images/Murray River web(1).jpg
http://www.ewater.com.au/uploads/images/Hume Dam wall - RO web.JPG
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Appendix B – Storage Volume-Area-Discharge 

Relationships 

 

Reach 1 Balonne R. – Storage Level-Volume-Area-Discharge Relationships 

Storage Level 

(m) 

Volume (ML) Area (ha) Spillway 

Discharge (ML) 

Valve 

Discharge 

(ML) 

1a – Waterholes (node 3) 

0 0 0 0  

0.01 0.01 1.05   

1.65 2,600 2.1 0  

1.66   8.64E+08  

11.65 23,600 2.1   

1a – B1 Weir (node 5) 

0 0 0 0  

1 1,000 0.4 0  

1.01   8.64E+08  

11 5,000 0.4   
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Reach 2 Culgoa R. – Storage Level-Volume-Area-Discharge Relationships 

Storage Level 

(m) 

Volume (ML) Area (ha) Spillway 

Discharge (ML) 

Valve 

Discharge 

(ML) 

2a – Storages (node 57) 

0 0 0 0  

3.5 1,500 0.43 0  

3.51   8.64E+08  

13.5 5,800 0.43   

2a – Waterholes (node 58) 

0 0 0 0  

2 1,500 1.5 0  

2.01   8.64E+08  

12 16,500 1.5   

2c – Waterholes (node 27) 

0 0 0 0  

1 2,000 1.5 0  

1.01   8.64E+08  

2 3,500 1.5   

2d – Waterholes (node 31) 

0 0 0 0  

1 1,300 1.3 0  

1.01   8.64E+08  

2 2,600 1.3   

2e – Welimoringle Weir (node 286) 

0 0 0 0 0 

1 600 0.22 0 10 

1.01   8.64E+08  

2 820 0.22   
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Reach 3 Briarie Ck. – Storage Level-Volume-Area-Discharge Relationships 

Storage Level 

(m) 

Volume (ML) Area (ha) Spillway 

Discharge (ML) 

Valve 

Discharge 

(ML) 

3a – Floodplain Storage (node 67) 

0 0 0 0  

1 19,000 19 0  

1.01   8.64E+08  

10 209,000 19   

3b – Weirs (node 11) 

0 0 0 0  

1 1,500 0.35 0  

1.01   8.64E+08  

11 5,000 0.35   

3b – Floodplain Storage of 11 days (node 645) 

0 0 0 0  

1 100,000 100 0  

1.01   8.64E+08  

2 200,000 100   
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Reach 4 Balonne Minor R. – Storage Level-Volume-Area-Discharge Relationships 

Storage Level 

(m) 

Volume (ML) Area (ha) Spillway 

Discharge (ML) 

Valve 

Discharge 

(ML) 

4a – B2 & Dirranbandi Weir (node 12) 

0 0 0 0 0 

0.1    10 

1 1,800 0.51 0 10 

1.01   8.64E+08  

11 6,900 0.51   

4b – Stevenson Storage + B3 (node 41) 

0 0 0 0  

1 850 0.266 0  

1.01   8.64E+08  

11 3,510 0.266   

4b – Waterholes (node 34) 

0 0 0 0  

1 1,700 1.7 0  

1.01   8.64E+08  

2 18,700 1.7   

4b – Floodplain Antecedent Condition Storage (node 641) 

0 0 0 0  

1 100,000 100 0  

1.01   8.64E+08  

2 200,000 100   

 



Department of Environment and Science 

116 

Reach 5 Balandool R. – Storage Level-Volume-Area-Discharge Relationships 

Storage Level 

(m) 

Volume (ML) Area (ha) Spillway 

Discharge (ML) 

Valve 

Discharge 

(ML) 

5a – Weirs (node 192) 

0 0 0 0  

2.2 741 0.336 0  

12.2 4,101 0.336   

101   8.64E+08  

5b – Weirs (node 188) 

0 0 0 0  

1 150 0.067 0  

1.01   8.64E+08  

11 820 0.067   
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Reach 6 Bokhara R. – Storage Level-Volume-Area-Discharge Relationships 

Storage Level 

(m) 

Volume (ML) Area (ha) Spillway 

Discharge (ML) 

Valve 

Discharge 

(ML) 

6a -– Weirs (node 194) 

0 0 0 0 0 

1 260 0.127 0 10 

1.01   8.64E+08  

11 1,530 0.127   

6b – Weirs (node 185) 

0 0 0 0 0 

1 160 0.097 0 10 

1.01   8.64E+08  

11 1,130 0.097   

6e – Floodplain Antecedent Condition Storage (Node 650) 

0 0 0 0  

1 100,000 100 0  

1.0   8.64E+08  

2 200,000 100   

6e – Goodooga Weir (node 289) 

0 0 0 0 0 

1 90 0.175 0 10 

1.1   8.64E+08  

2 265 0.175   

 

Reach 7 Birrie Ck. – Storage Level-Volume-Area-Discharge Relationships 

Storage Level 

(m) 

Volume (ML) Area (ha) Spillway 

Discharge (ML) 

Valve 

Discharge 

(ML) 

7b - Waterholes (node 84) 

0 0 0 0  

1 700 0.7 0  

1.01   8.64E+08  

2 1,400 0.7   
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Reach 8 Narran R. – Storage Level-Volume-Area-Discharge Relationships 

Storage Level 

(m) 

Volume (ML) Area (ha) Spillway 

Discharge (ML) 

Valve 

Discharge 

(ML) 

8a – Weirs (node 15) 

0 0 0 0  

1 400 0.2 0  

1.01   8.64E+08  

11 2,400 0.2   

8a – WH Storages (node 16) 

0 0 0 0  

1 800 0.22 0  

1.01   8.64E+08  

2 1,020 0.22   

8a – Waterholes (node 217) 

0 0 0 0  

1 850 0.85 0  

1.01   8.64E+08  

11 9,350 0.85   

8a – Floodplain Antecedent Condition Storage (Node 633) 

0 0 0 0  

1 100,000 100 0  

1.01   8.64E+08  

2 200,000 100   

8b – WH Storages (node 22) 

0 0 0 0  

1 900 0.27 0  

1.01   8.64E+08  

2 1,170 0.27   

8c – Waterholes (node 218) 

0 0 1.25 0  

1 2,520 2.52 0  

1.01   8.64E+08  

2 5,040 2.52   
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Storage Level 

(m) 

Volume (ML) Area (ha) Spillway 

Discharge (ML) 

Valve 

Discharge 

(ML) 

8c – Angledool Weir (node 284) 

0 0 0 0 0 

1 200 0.07 0 10 

1.01   8.64E+08  

2 270 0.07   

8d – Waterholes (node 45) 

0 0 0 0  

1 1,700 1.7 0  

1.01   8.64E+08  

2 3,400 1.7   

8e – Waterholes (node 394) 

0 0 0.6 0  

1 960 0.64 0  

1.01   8.64E+08  

2 1,600 0.64   

8f – Back Lake Initial Loss (node 512) 

0 0 2 0  

1 8,000 9.5 0  

1.01   8.64E+08  

2 17,500 9.5   

8f – Back Lake (node 510) 

119.9 0 0 0  

120 1 0.03   

120.1 9 0.21   

120.2 53 0.78   

120.3 164 1.52   

120.4 348 2.23   

120.5 603 2.95   

120.6 929 3.64   

120.7 1,325 4.38   

120.8 1,798 5.22   
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Storage Level 

(m) 

Volume (ML) Area (ha) Spillway 

Discharge (ML) 

Valve 

Discharge 

(ML) 

120.9 2,362 6.15   

121 3,022 7.04   

121.1 3,093 7.04   

121.2 3,163 7.04 0  

121.3 3,,233 7.04   

121.4 3,304 7.04 200  

121.5 3,374 7.04   

121.68   720  

121.96   1700  

122 3,726 7.04   

123 10,766 7.04 8.64E+08  

8f – Clear Lake (node 374) 

119.8 0 0.0  0  

119.9 1 0.07   

120 36 0.91   

120.1 213 2.73   

120.2 551 3.84   

120.3 976 4.73   

120.4 1,486 5.52   

120.499   0  

120.5 2,067 6.23   

120.57   200  

120.6 2,718 6.95   

120.7 3,446 7.79   

120.8 4,268 8.87   

120.9 5,212 10.23   

121 6,304 11.71   

121.1 8,364 15.28   

121.2 10,652 17.54   

121.3 13,135 18.9   

121.4 15,714 19.53   
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Storage Level 

(m) 

Volume (ML) Area (ha) Spillway 

Discharge (ML) 

Valve 

Discharge 

(ML) 

121.5 18,325 19.78   

122 27,018 22.93 200  

122.01   8.64E+08  

130   8.64E+08  

8f – Northern Floodplain (Node 521) 

119.4 0 0.01  0 

119.5 1 0.01   

119.6 2 0.01   

119.7 4 0.02   

119.8 6 0.03   

119.9 9 0.03   

120 12 0.04   

120.1 16 0.06   

120.2 30 0.17   

120.3 58 0.35   

120.4 95 0.42   

120.5 139 0.51   

120.6 195 0.66   

120.7 268 0.85   

120.8 371 1.27   

120.9 523 1.9   

121 759 2.94   

121.1 1,117 4.35   

121.2 1,637 6.13   

121.3 2,342 7.98   

121.4 3,238 9.96   

121.5 4,342 12.23   

121.6 5,698 14.96   

121.7 7,333 17.61   

121.8 9,214 19.98   

121.9 11,328 22.24   
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Storage Level 

(m) 

Volume (ML) Area (ha) Spillway 

Discharge (ML) 

Valve 

Discharge 

(ML) 

122 13,660 24.26   

122.1 16,175 25.94   

122.2 18,848 27.38   

122.3 21,642 28.45   

122.4 24,535 29.35   

122.5 27,511 30.18   

122.6 30,576 31.02   

122.7 33,706 31.48   

122.8 36,867 31.68   

122.9 40,039 31.78   

123 43,223 31.88 0 43223 

123.01   8.64E+08  

8g – Central Floodplain Initial Loss (node 532) 

0 0 0 0  

5.27 6,000 3 0  

5.271   8.64E+08  

2 600 0.3   

8g - Central Floodplain (node 527) 

119.2 0 0 0 0 

119.3 60 2.29   

119.4 358 3.91   

119.5 825 5.66   

119.6 1,481 7.62   

119.7 2,366 10.25   

119.8 3553 13.76   

119.9 5,315 22.23   

120 7,934 30.4   

120.1 11,426 39.06   

120.2 15,705 46.03   

120.3 20,597 51.42   

120.4 25,955 55.37   
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Storage Level 

(m) 

Volume (ML) Area (ha) Spillway 

Discharge (ML) 

Valve 

Discharge 

(ML) 

120.5 31,641 58.18   

120.6 37,586 60.66   

120.7 43,783 63.27   

120.8 50,231 65.58   

120.9 56,883 67.31   

121 63,681 68.47   

121.1 70,561 69.02   

121.2 77,481 69.34   

121.3 84,425 69.51   

121.4 91,381 69.57   

121.5 98,339 69.59   

121.6 105,299 69.6 0 105299 

121.7   8.64E+08  

8h – Narran Lake (node 35) 

113.5 0 0 0  

116 2.1 0.002   

117.9 10 0.13   

118 133 4.37   

118.1 1,258 20.68   

118.2 4,178 34.61   

118.3 8,384 46.54   

118.4 13,372 52.36   

118.5 18,810 56.21   

118.6 24,615 60.11   

118.7 30,858 65.19   

118.8 37,675 71.61   

118.9 45,156 77.83   

119 53,183 82.54   

119.1 61,646 86.87   

119.2 70,544 91.4   

119.3 79,911 96.26   
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Storage Level 

(m) 

Volume (ML) Area (ha) Spillway 

Discharge (ML) 

Valve 

Discharge 

(ML) 

119.4 89,786 101.61   

119.5 100,216 107.21   

119.5982   0  

119.6 111,198 112.43   

119.7 122,679 117.07 10000  

119.71   8.64E+08  

119.8 134,590 120.84   

119.9 146,811 123.19   

120 159,203 124.54   

8h – Southern Floodplain (node 533) 

0 0 0 0  

1 2,000 2 0  

2 110,000 110 0  

101   8.64E+08  

 


