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occurs close to the discharge zone (i.e. beyond the Beetaloo Basin region). Groundwater recharge 
mechanisms to the CLA are poorly characterised but are likely to be dominated by infiltration through 
sinkholes and preferential recharge through soil cavities. 
 
The Velkerri Formation represents the primary unconventional gas target in the Beetaloo Basin, 
although other hydrocarbon intersections have been encountered in other formations within the Roper 
Group. Vertical pressure gradients between the Roper Group and the CLA are not well characterised, 
however, previous exploration well formation tests indicate there is an upward pressure gradient from 
the Roper Group to the CLA. Over much of the basin the CLA is separated from these formations by 
multiple aquitards including the Antrim Plateau Volcanics and Hayfield Mudstone. Thick, unweathered 
and undeformed basalt sequences in the Antrim Plateau Volcanics and tight claystone beds within the 
Chambers River Formation form a barrier that restricts the mixing of hydrocarbons and brines in the 
Roper Group with high quality groundwater in the CLA and other utilised aquifers. Where these 
formations are absent or thinner, along the eastern margin and in the south of the Beetaloo Basin, there 
is greater potential for interconnection between the Roper Group and the CLA. Potential for 
interconnection also exists along the major faults and structures that bound the Beetaloo Basin. The 
potential for fluid migration through faults between formations is limited because most faults don’t extend 
to the shallow formations. 
 
Two shallow, perched aquifers exists in the vicinity of Amungee Mungee, one in the shallow soil profile 
(<6m) and one in the top of the Cretaceous sediments. The two aquifers can be differentiated by the 
difference in water chemistry. The aquifers are not documented in the literature and little is known about 
its extent and temporal dynamism, although data to date has shown strong seasonal water level 
fluctuation of in excess of 3m. The aquifer appears to be directly recharged through rainfall infiltration 
and discharges via evapotranspiration, however there may be overspill at the edges of the perching 
layer resulting in recharge to the CLA. The perched aquifers are not directly utilised by the pastoralists, 
however consideration is being given to deep rooted grasses and fodder species to enhance the cattle 
carrying capacity of the land. 
 

2.1 GISERA Research Programme 
Commencing 2017, a GISERA (Gas Industry and Environmental Research Alliance) coordinated 
research programme will investigate groundwater age and recharge patterns on Origin permits with the 
aim of enhancing the understanding of the regional recharge mechanisms for the CLA.  
 
The programme will initially consist of a single sampling campaign to collect environmental tracers from 
selected bores along groundwater flow paths. The study will focus on north central permit area where 
localised recharge has been interpreted from data collected thus far. 
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3.2 Water Level Monitoring 
Monitoring commenced close to the start of exploration drilling of Kalala S-1 in early August 2015.  
 
For selected bores standalone pressure/temperature sensors (unvented) with on-board datalogging 
capability (InSitu© Rugged or Level Trolls) will be used for continuous (twice daily) water level 
monitoring. The sensors are suspended within the bore with a stainless steel cable. Barometric pressure 
sensors are monitored at 3 DLRM bores, including RN36471 (west of Beetaloo Station), RN38812 
(proximal to Nutwood Downs) and RN38817 (south of tenements). Bores will be visited twice per year 
to download data from the sensors. 
 
Water levels will be measured with an electronic water level meter (dipmeter) each time the bore is 
visited. Where water levels are greater than 150m, a sonic water level meter will be used, recognising 
that it is a less accurate instrument compared with a dipmeter. Water levels in those bores not equipped 
with loggers, will only be measured with a dipmeter during field visits. 
 
It is recognised that it may not be possible to access the water level past pumping equipment, however 
pumps will not be removed to facilitate this. 
 
Where airlines are installed and operational, airline pressure measurements will be collected. 
 

3.3 Water Quality Monitoring 
Water quality samples will be collected from bores with installed pumps for laboratory analysis. The 
shallow bores surrounding Amungee NW-1H will be sampled with a 12V submersible pump or a bailer. 
If landholder bore pumps are not running at the time of monitoring, or samples cannot be collected 
without modifying infrastructure, samples will not be collected. 
 
Water quality samples will be collected from the bores identified in Table 3 for laboratory analysis. 
Samples will be routinely analysed for: 

• Field parameters: electrical conductivity, pH, temperature; 
• Total dissolved solids; 
• Major cations and anions (Ca, Mg, Na, K, Cl, SO4, CO3, HCO3); 
• Trace elements (As, B, Ba, Be, Cd, Cr, Co, Cu, Mn, Ni, Pb, Se, V, Zn, Hg); 
• Total petroleum hydrocarbons and BTEX; 
• Dissolved methane; and 
• Dissolved hydrogen sulphide. 

 
Samples will be 

• Collected in new, laboratory supplied sample containers, with appropriate preservatives; 
• Stored in a chilled esky prior to delivery to the laboratory; 
• Submitted under Chain-of-Custody protocols, and; 
• Submitted to a laboratory accredited with the National Association of Testing Authorities (NATA) 

for the analyses to be conducted. 
 
Field water quality will be measured at the time of sample collection using a calibrated handheld water 
quality meter. A bailer will be used to collected grab samples from unequipped bores which will be tested 
for field water quality parameters only. 
 
At least three samples will be collected on non-consecutive days from the water supply bores installed 
at the exploration leases during early drilling activities. At least one sample will be collected following 
the exploration activities at each wellsite. 
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4.3 Data Dissemination 

The monitoring reports will be provided to the Beetaloo Basin landholders, the Northern Territory 
Government Department of Mines and Energy (DME) and Department of Land and Resource 
Management Water Resources Division (DLRM WRD).  
 
DLRM WRD will be provided with the raw data to upload to its groundwater bore database following 
the completion of the report.  
 
DME will be provided with raw HFS data with the reporting thereon. 

5 Investigation and Response 
Should monitoring data fall outside of the expected range, response actions will follow the framework 
shown in Figure 2. DME and DLRM WRD will be notified of verified positive detections within seven 
days of Origin becoming aware of the anomaly. 

 
  
















































































