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Groundwater benefits from 
Beetaloo Reservoir water releases 
Monitoring groundwater during the 2021 trial environmental water 

release from Beetaloo Reservoir and the top-up release in 2022 has 

provided valuable lessons for future releases.

Background 
In 2021, a trial environmental water release 

from Beetaloo Reservoir into Crystal Brook 

Creek was conducted in response to 

community concerns about the health and 

condition of centuries-old river red gum trees. 

It was followed by heavy rainfall in spring 

2022, which recharged the reservoir water 

level and provided good conditions to 

conduct a top-up water release. This was an 

opportunity to enhance the environmental 

benefits delivered by the high natural flows. 

Releases were jointly run by the Northern and 

Yorke Landscape Board, SA Water and the 

Department for Environment and Water, with 

approval from the Minister for Environment 

and Water. 

Monitoring was undertaken of surface water 

flows and tree condition. While there was a 

critical data gap on the Crystal Brook Creek 

groundwater system prior to the trial, it was 

conceptually understood that the 

groundwater level was inaccessible by the 

trees, contributing to their declining condition.  

Flinders University’s National Centre for 

Groundwater Research and Training 

undertook baseline surveys at the start of the 

trial in October 2021, followed by post-flow 

surveys in December 2021 and March 2023. 

The results helped to detect changes in 

groundwater within the root zone following 

both the water release and the high natural 

flows. 



  

2 

Future environmental watering will continue 

to support the health and condition of the 

river red gum trees along Crystal Brook Creek. 

Flinders University 
investigates groundwater 

The LoupeEM (electromagnetic) system is a 

rapid and non-obtrusive technique that gathers 

information on subsurface aquifer conditions 

and water quality, with an effective survey 

depth of up to 25 metres.  

This tool was used to track and compare how 

the trial water release and the natural flows 

impacted subsurface conditions amongst the 

river red gum trees. Repeat surveys were 

undertaken to detect changes to the 

groundwater content and subsurface salinity, 

to assess whether the water released had 

infiltrated through to the root zone. The 

conductivity scale shown in figure 1 identifies 

the colour range observed in the survey, with 

the red end of the spectrum representing 

higher conductivity (saltier) through to the blue 

end of the spectrum which represents lower 

conductivity (fresher). This data helps to inform 

whether future water releases are required to 

support the health of the river red gum 

communities.  

Ten sites were selected along the Crystal Brook 

Creek within the upstream and downstream 

zones. The baseline survey in October 2021 and 

post-release survey in December 2021 included 

watered and unwatered sites. It should be 

noted that all sites received rainfall from a 

storm event in early November during the 

release. 

Conductivity depth-sections were taken using 

transects that crossed the creek from the 

adjacent floodplain area of one bank through 

the creek to the floodplain area of the opposite 

bank. The same transects were surveyed before 

and after the water release. These provide 

valuable information about the differences in 

groundwater during the release and after the 

extended heavy rainfall. It can be used to 

understand how the groundwater system 

responds and how the water delivery can best 

be implemented to support the health and 

condition of the river red gum trees. 

Figure 1: Resistivity and conductivity scale for water and rocks (adapted from 

https://www.eoas.ubc.ca/courses/eosc350/content/foundations/properties/resistivity.htm).  
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Water release outcomes 

The investigation identified that the natural 

depth to the groundwater table across the 10 

sites was between 20-25m. The root zone of 

river red gum trees is approximately 15m. 

The managed release in 2021 produced a 

small and shallow amount of water infiltration, 

which was mostly confined to the creek, with 

little movement into the floodplain. 

The much larger natural event in 2022 

produced much deeper water infiltration and 

greater movement into the floodplain. 

Figure 2 shows the impact of the managed 

release, with the water infiltration slightly 

freshening the soil near the surface (shown as 

yellow/green), compared with a higher 

concentration of salt in the non-wetted soil at 

a deeper level (shown as red). Figure 3 shows 

a much stronger colour change from the 

Figure 2: Example transect (view downstream along the creek and adjacent floodplain on both banks) to produce a 

conductivity depth-section for Site 6, December 2021. The yellow-green colour (less conductive/fresher) in the shallow soils 

is indicative of infiltration of the managed release water, compared with the red colour (highly conductive/saltier) of the 

deeper non-wetted soils. 

Figure 3: Repeat transect (view downstream along the creek and adjacent floodplain on both banks) to produce a 

comparative conductivity depth-section for Site 6, March 2023. The extensive colour change from yellow (in figure 2) to blue 

(less conductive/fresher) is indicative of the deeper and wider water infiltration after the much larger natural flow combined 

with the top-up release in 2022, compared to the water release alone in 2021 (figure 2). 
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water infiltration after the heavy rainfall in 

spring 2022 (shown as blue/green), due to 

much deeper penetration of the larger volume 

of natural flow. The much larger volume and 

velocity of the natural flow also moved further 

into the floodplain (shown by the extent of 

the blue), increasing the likelihood of trees 

further from the creek being able to access 

more water in their root zone, compared with 

the results observed from the water release 

alone in 2021. 

What’s next? 

The Northern and Yorke Landscape Board has 

begun delivering the Environmental and 

Cultural Flows project that will run from 2023 

to 2025. The project includes the Crystal Brook 

Creek catchment and Beetaloo Reservoir.  

Groundwater investigations by Flinders 

University will continue to monitor changes in 

the system relating to water releases and 

natural flows. 

The Board and key stakeholders are 

undertaking an Options and Feasibility Study 

based on data collected for the 2021 and 2022 

water releases. The study will identify the 

activities required to support environmental 

benefits from water releases, and establish a 

Shared Access Agreement between 

stakeholder agencies to ensure that 

environmental water releases continue to be 

prioritised alongside other Beetaloo Reservoir 

uses, such as recreational visitation and fishing.  

The project also includes annual tree 

condition surveys of the river red gums, 

supporting Nukunu First Nations people with 

training and employment opportunities on 

Country in the Crystal Brook and Baroota 

Creek areas. 

Follow-up reservoir water releases continue to 

be important, and are planned for delivery as 

part of the project. As much as possible these 

will be done in conjunction with natural flows 

in order to extend their timeframe and 

footprint. This approach aims to keep the 

surface flow in the creek for longer and as far 

downstream as possible. 

More information 

Email: ny.landscapeboard@sa.gov.au  

Phone: 08 8841 3444 

www.landscape.sa.gov.au/ny 
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