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Hydraulic impact pathways in the Beetaloo GBA region  

Five key potential groundwater impact pathways were identified in the geological and environmental baseline 

assessment for the Beetaloo GBA region (Huddlestone-Holmes et al., 2020). These included hydraulic impacts, 

which involve the propagation of reductions in groundwater pressure, known as drawdown. In an unconventional 

gas resource development context, drawdown can result from the extraction of groundwater needed for the 

construction of shale gas production wells. Drawdown can propagate directly, which occurs when an aquifer or 

gas reservoir is in contact with another aquifer. Alternatively, drawdown can propagate indirectly, either diffusely 

through an intervening aquitard or preferentially via fractures present in a geological fault zone. Analytical 

groundwater flow models were used to estimate potential hydraulic impacts in terms of changes in pressures and 

flows resulting from likely groundwater and shale gas extraction activities in the Beetaloo GBA region. 

Modelling of potential hydraulic impact pathways 

Three workflows based on local-scale impact models provided predictions of potential hydraulic impacts. For the 

simulation of drawdown impacts that propagated upward via an intervening aquitard, the effects of fault zones as 

preferential flow paths were assessed. The assumptions required by each model were stated explicitly, and 

conservative parameter values were able to be chosen in most instances. Modelling results indicated that 

hydraulic impacts are likely to be negligible, as aquitard sequences in the Beetaloo GBA region are generally thick 

(in the order of hundreds of metres). Conversely, predicted drawdowns were larger in areas where aquifers or 

aquitards were thin, and/or where fault zones were present. For example, the horizontal propagation of 

drawdown resulting from extraction in the Cambrian Limestone Aquifer (CLA) was simulated. Predicted 

drawdown ranged from 0.4 m to 2.6 m in areas of the CLA overlying the Beetaloo Sub-basin (Figure 1). Drawdown 

predictions did not exceed 1.2 m in most locations. 

Figure 1 Spatial distribution (a) and histogram (b) of drawdown values predicted by hydraulic impact modelling 
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The GBA Program 

The $35.4 million Geological and Bioregional Assessment (GBA) Program is assessing the potential impacts of 

shale and tight gas development on water and the environment to inform regulatory frameworks and appropriate 

management approaches. The geological and environmental knowledge, data and tools produced by the GBA 

Program will assist governments, industry, land users and the community by informing decision-making and 

enabling the coordinated management of potential impacts. 
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Datasets that support this work are available at data.gov.au: 

• Geological and Bioregional Assessment Program (2020) Predictive modelling of potential groundwater impact 
pathways from shale gas development [text]. 

More information is available at bioregionalassessments.gov.au/gba. 
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