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Disclaimer: [specific disclaimer for individual site]
This technical report documents the watering event (to 19.75m AHD) at Chowilla Floodplain,
commencing in August 2016. The water use estimates are based on hydrodynamic and
hydrological modelling to provide approximate flows, inundation areas, evaporation, and seepage
losses. The modelling has been verified by field observations and satellite images where
available but should be viewed as an approximation only.
This document has been prepared by the Murray–Darling Basin Authority (MDBA) for technical
users with good understanding of strengths and limitations of mathematical modelling,
hydrological data and its analysis and interpretation. The information in the report also uses
software and/or data provided by other agencies. The MDBA and these agencies give no
warranty for the data or the software (including its accuracy, reliability, completeness, currency or
suitability) and accept no liability for any loss, damage or costs (including consequential damage)
incurred in any way (including but not limited to that arising from negligence) in connection with
any use or reliance on the data.
The opinions, comments and analysis (including those of third parties) expressed in this
document are for information purposes only.
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Executive Summary
From August to November 2016 a planned watering of the Chowilla floodplain was conducted.
Lock 6 and the Pipeclay, Slaney and Chowilla regulators (and associated regulators) were
operated to increase the extent and duration of flooding affecting the floodplain. At the flood’s
peak, approx. 7,650 hectares was inundated.
The operation was carefully managed and monitored. Flow, water level, DO and temperature
data was collected at 16 monitoring sites, providing and an overview of site conditions as the
watering progressed and providing data to further validate and improve the Chowilla
hydrodynamic model.
Throughout the event the hydrodynamic model was run on a weekly basis to calculate rates of
turnover within the system, allowing the agreed minimum daily turnover of 20% to be monitored
and action taken if required. The model also estimated in-channel velocities, allowing action
taken if they dropped below the threshold of 75% of baseline conditions in core habitat areas.
The hydrodynamic model performed well. Modelled water levels, flows and inundation extents
closely followed gauged data.
Without the construction of the Chowilla Environmental Works and their operation, the maximum
area of inundation would have only been 1,672 ha compared to the 7,650 ha achieved by the
operation.

Key Points:
•
•
•
•
•

Largest managed environmental watering event of the Chowilla floodplain since
construction.
7,650 ha inundated.
A water level of 19.75 m AHD upstream of Chowilla Regulator was achieved in
conjunction with weir pool raising at Lock 6 to 19.59 m AHD.
The hydrodynamic model performed well when compared to measured flows, water levels
and inundation extents.
If environmental water was used, rather than unregulated flow, approx. 39 GL would have
been required to cover increased losses through evaporation and seepage and water
retained on the floodplain.
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2016 Watering
The 2016 watering is Chowilla’s largest managed watering and the first time an operating level of
19.75 m AHD has been achieved upstream of the Chowilla Regulator. At its peak, an area of
7,650 ha was inundated.
A daily floodplain exchange of 20% is targeted during operation to reduce the risk of dissolved
oxygen dropping to low concentrations. During the watering the daily floodplain exchange did not
fall below this target (Figure 1).

Figure 1: The daily floodplain exchange and the minimum 20% target.

A flow velocity target has also been established for Chowilla operations to ensure raised water
levels do not significantly reduce high in-stream velocities. Modelling was undertaken in 2010 to
estimate the stream length with velocities greater than 0.18 m/s within core habitat areas
identified by fish scientists (Water Technology, 2010). The modelling estimated that
approximately 11.648 km within the core habitat areas was greater than 0.18 m/s prior to the
environmental works being constructed with flow to South Australia of 5,000 ML/d (total length of
the core habitat was estimated as 27.872 km). During operations, at least 75% should be
maintained of the pre-works core habitat greater than 0.18 m/s (or approx. 8.736 km).
Assessment of the velocity within the core habitat indicated it can reach approximately 240% of
all core habitat is greater than 0.18 m/s.
During the 2016 operation, the length of the high velocity areas within the core habitat dropped
below the 75% threshold once but quickly recovered (Figure 2).

Page 5

Watering 2016 – Chowilla Floodplain

Figure 2: Percentage of Core Fish Habitat with Flow Velocities > 0.18 m/s

Accounting
Environmental water was not required for the Chowilla watering event due to unregulated flows
occurring during the period of operation, however losses have been estimated for the event and
totalled approx. 39 GL (Table 1). Losses consisted of three components:
•
•
•

Incremental Losses: Actual losses (seepage and evaporation) less losses that would
have occurred without the planned watering.
Dead Storage: The volume of water stored in lakes below sill level.
Retention: The volume of water stored in floodplain depressions.

53 GL was required to the fill the site to a level upstream of Chowilla Regulator of 19.75m AHD.
Of this volume, approx. 33 GL would have been returned to the Murray River (53 GL – 4 GL – 16
GL = 33 GL ie. filling volume – dead storage - retention).
Table 1: Accounting for the 2016 watering.

Incremental Loss
Dead Storage
Retention
Total Loss

Volume (GL)
19
4
16
39
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Monitoring Sites (location map)
Flow, water level, DO and temperature data was collected at 16 monitoring sites throughout
Chowilla. Figure 3 displays the sample locations.

Figure 3: Chowilla sample site locations.
Table 2: Sample sites and data collected.
Site ID
A4261022
A4261027
A4260595
A4260600
A4260580
A4261109
A4261160
A4261166
A4260579
A4261107
A4260576
A4261167
A4261091
A4261224
A4260705
A4261168

Site Name

Variables

River Murray upstream customs house. Instruments and infrastructure( funded
MDBA) DO sensor (funded Chowilla Program)
Salt Creek at SA/NSW Border Chowilla
Punkah Creek at Scab Inspectors House Chowilla
I Bank Creek upstream Hyperna Creek Chowilla
Punkah Creek at Sheep Bridge Chowilla (Pontoon)
Punkah Creek at Sheep Bridge Chowilla (Land site)
Gum Flat Flood Plain
Coppermine Flood Plain
Slaneys Creek 150m upstream Chowilla Confluence
Chowilla Creek at upstream Monoman Creek
Monoman Creek at Bridge upstream Chowilla Creek
Chowilla All Weather Station(A.W.S.) Lock 6
Chowilla Creek downstream Monoman Creek
Chowilla Creek 1.5km upstream River Murray junction
River Murray upstream Chowilla Creek (AMTD 613.3km)
River Murray downstream Chowilla Creek (new)

EC/EC bed, DO
EC, WL
EC
Flow/WL
EC/EC bed, DO
WL
DO
DO
EC
EC/EC bed, DO
WL
Air temp
Flow/WL
EC/EC bed, DO
EC
EC/EC bed, DO

Flow– Continuous flow; Qg – Flow gauging station; EC – Continuous electrical conductivity data; WL – Continuous water level data
DO–Dissolved oxygen
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Hydrodynamic model performance and validation
Created in 2006, the Chowilla floodplain hydrodynamic model has undergone extensive
calibration and validation. The resulting model can closely replicate hydraulic conditions within
channels and on the floodplain. The 2016 watering provided another opportunity to compare
model results to measured flows, water levels and satellite imagery and refine the model
performance.
Figures 4 to 9 show how modelled water levels and flows compared against measured flows at
key locations.
Figures 10, 12, 14 and 16 provide comparisons of modelled inundation extents against satellite
imagery of actual conditions. Figure 18 displays the modelled extent against high resolution
aerial photography, revealing how accurately the hydrodynamic model represents floodplain
inundation.

Pre-works scenario
Without the construction and operation of the Chowilla, Pipeclay and Slaney regulators, water
levels and the extent of inundation through the Chowilla floodplain would have been significantly
lower. To assess the improvement that the operation had on inundation of the floodplain a
hydrodynamic model was used to replicate conditions on the floodplain prior to the works. The
model was the same as the existing conditions model however all recent environmental works
were removed and Pipeclay and Slaney regulators were set at constant gate heights of 19.06
and 18.91m AHD respectively and the Lock 6 water level was not artificially raised.
Figures 11, 13, 15 and 17 compare the modelled pre-works scenario against the actual onground conditions. These images demonstrate the extent of the area that can be watered using
the environmental works compared to what would have occurred without any works or operation.
Table 3 – Comparison of inundation area on the Chowilla Floodplain without and with the environmental works

Maximum area
of inundation

Pre- works

Actual

1,672 ha

7,650 ha

Page 8

Watering 2016 – Chowilla Floodplain

Flow discharge and water levels
This section presents the flows and levels for key locations (structures or gauging stations) at Chowilla.

Figure 4
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Figure 5
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Figure 6
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Figure 7
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Figure 8
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Figure 9
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Inundation comparison

Figure 10: Satellite imagery of Chowilla floodplain taken 27/8/2016 with the modelled inundation extent for comparison.

Figure 11: Satellite imagery of Chowilla floodplain taken 27/8/2016 with the modelled pre-works inundation extent for comparison.
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Figure 12: Satellite image of Chowilla floodplain taken 12/9/2016 with the modelled inundation extent for comparison.

Figure 13: Satellite image of Chowilla floodplain taken 12/9/2016 with the modelled pre-works inundation extent for comparison.
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Figure 14: Satellite image of Chowilla floodplain taken 28/9/2016 with the modelled inundation extent for comparison.

Figure 15: Satellite image of Chowilla floodplain taken 28/9/2016 with the modelled pre-works inundation extent for comparison.
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Figure 16: Satellite image of Chowilla floodplain taken 14/10/2016 with the modelled inundation extent for comparison.

Figure 17: Satellite image of Chowilla floodplain taken 14/10/2016 with the modelled pre-works inundation extent for comparison.
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Figure 18
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