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1 Introduction 
Central Petroleum Ltd (CTP) operates four oil and gas fields across the Amadeus Basin in the 
Northern Territory (NT). Conditions of approval of Environmental Management Plans (EMPs) 
for the field operations required the development of groundwater monitoring plans (GMPs) to 
demonstrate that there is no change in the groundwater quality as a result of activities. The 
following plans were submitted to the NT Government in accordance with the EMP conditions: 

• DIN-630-PLN-0003: Dingo Gas Field and Surprise Oil Field Groundwater Monitoring 
Plan 

• 9900-630-PLN-0002: Mereenie Oil and Gas Field Groundwater Monitoring Plan 
In addition, CTP proactively developed the following: 

• PVL-630-PLN-0001: Palm Valley Gas Field Groundwater Monitoring Plan 
 
The stated reporting requirements of the GMPs require: 

• The current monitoring locations, scope and any deviations from the scope 

• Presentation and discussion of water quality monitoring results, including: 

– Comparison of water quality results with site-specific performance criteria 
– Presentation of results in graphical formats, identification and discussion of 

any trends in the water quality 

– Tabulation of field and laboratory chemical data from the reporting period 

• Investigation and response actions completed since the previous report. 
This document has been prepared to satisfy the annual reporting requirements of the plans 
for the 2022 calendar year.  

2 Monitoring Scope 
Table 1 provides a summary of the scope included in the GMPs and the scope completed 
during the 2022 calendar year. The monitoring locations are shown on Figure 1 to Figure 4.  
Monitoring was undertaken in May and October to ensure compliance with the Mereenie EMP 
conditions of approval. 
Deviations from the scope included: 

• In May 2022, the following items were not completed: 
– A sample was not collected from RN002943 as the pump was removed and 

the bore was found to be dry; 

– A sample was not collected from RN018955 as the pump was not operational; 
and 

– Water levels could not be measured in RN007292 and RN018732 because 
they could not be accessed. 

• In October 2022, the following items were not completed: 
– A sample was not collected from RN002943 as the pump was removed and 

the bore was found to be dry; and 

– A water level could not be measured in RN007292 because it was locked. 
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Table 1 Groundwater monitoring locations and scope 

Field Location 
Water Quality Water Level Wellhead 

Pressure 
Field Water 
Quality and 
Photograph 

May October May October May October May October 

Mereenie RN004620         

RN018955         

RN017898         

RN013861         

RN017657         
Dingo Dingo 2         

Dingo 3         

RN002943         

RN010853         

RN011831         

RN017540         
Surprise Surprise 1         

Johnstone West 1         

RN018851         

RN018397         

RN018463         

RN018398         
Palm Valley Palm Creek 

Lower Oasis         

Palm Valley Area 
Spring No 8         

Palm Valley Area 
Spring No 9         

Pimelia Spring         

RN006503         

RN012024         

RN007292         

RN018732         

RN14165         

RN018706         

RN018707         

RN018708         

* Datum = GD94 

  Not in scope  Partially completed 
  Completed  Not completed 
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3 Water quality monitoring results 
Water quality monitoring results for the 2022 calendar year are provided in Appendix A.  
Comparison of the results of duplicate samples collected for quality control purposes are also 
provided in Appendix A. These show good agreement between the primary and duplicate 
samples (relative percentage differences (RPDs) <30%), therefore the laboratory analyses 
have acceptable repeatability. 

3.1 Comparison with performance criteria 
Only four monitoring events have been performed therefore there is insufficient data to 
develop site-specific performance standards. In accordance with the GMPs, the ANZECC 
(2000) livestock values have been used as interim performance standards.  The results 
tabulated in Appendix A identify the following exceedances of the interim performance 
standards: 

• In May 2022: 

– Gross Alpha exceeded the ANZECC (2000) livestock guideline value (0.5 
Bq/L) in RN013861 (1.33 Bq/L), RN011831 (0.78 Bq/L) and RN006503 (0.77 
Bq/L). These bores are in Mereenie, Dingo and Palm Valley GMP areas 
respectively. 

– Gross Beta (excluding k-40) exceeded the ANZECC (2000) livestock 
guideline value (0.5 Bq/L) in RN004620 (0.75 Bq/L) and RN017657 (0.58 
Bq/L). These bores are located in the Mereenie and Surprise GMP areas 
respectively. 

– Sulphate exceeded the exceeded the ANZECC (2000) livestock guideline 
value (1,000 mg/L) in RN013861 (1,300 mg/L). This bore is located in the 
Mereenie field. 

• In October 2022: 

– Gross Alpha exceeded the ANZECC (2000) livestock guideline value (0.5 
Bq/L) in RN013861 (1.41 Bq/L), RN011831 (0.75 Bq/L) and RN006503 (0.84 
Bq/L). These bores are in Mereenie, Dingo and Palm Valley GMP areas 
respectively. 

– Gross Beta (excluding k-40) exceeded the ANZECC (2000) livestock 
guideline value (0.5 Bq/L) in RN004620 (0.82 Bq/L) RN017898 (0.51 Bq/L), 
RN017657 (0.58 Bq/L) and RN018851 (0.92 Bq/L). The first three bores are 
located in the Mereenie GMP area and the last is in the Surprise GMP area. 

– Sulphate exceeded the exceeded the ANZECC (2000) livestock guideline 
value (1000 mg/L) in RN013861 (1,680 mg/L). This bore is located in the 
Mereenie field and the sulphate concentration had exceeded the interim 
performance standard in the May 2021 sampling event. 

3.2 Trend analysis 
A Mann-Kendall test for trend has been performed for all bores and all chemical parameters 
where there are three or more results. The output of the Mann-Kendall test is included in the 
bore-by-bore statistical summaries provided as Appendix B. Where the Mann-Kendall test 
identified a trend (either rising or falling), a timeseries graph of the data was prepared. These 
graphs are also included in Appendix B. 
The trends identified by the Mann-Kendall test are summarised in Table 2. Observations with 
respect to the total dissolved solids trends have been included. TDS provides an indication of 
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the overall water quality. Despite the trends, none of these parameters exceed the 
performance criteria. 
 
Table 2 Parameter trends 

Field Location Parameter Trend direction Observations 

Mereenie RN017898 Barium Falling Gradual decline in barium concentration over 
time 

Dingo RN011831 

pH 
(Laboratory) Rising This is a stock bore that is regularly used. It was 

drilled in 1978 to a depth of 433 m. The 
reported concentrations from the CP monitoring 
have been compared with chemistry data 
included in the Statement of Bore, which 
indicates a similar salinity to a sample collected 
in 1978 when the bore was drilled. Samples 
from 1978 and 1986 reported lower salinities. 
Thus, there is some natural variability in the 
groundwater quality in this bore, and the trends 
are due to natural variation. 

Electrical 
conductivity 
(Laboratory 

Rising 

Total 
dissolved 

solids 

Rising 

Carbonate Rising 
Sodium Rising 

Magnesium Rising 
Zinc Falling 

Palm 
Valley RN012024 

Electrical 
conductivity 
(Laboratory 

Rising 
This is a bore at the Finke Gorge National Park 
ranger’s station. The bore was drilled in 1978 to 
a depth of 34 m. The maximum reported total 
dissolved solids concentrations from the CP 
monitoring (871 mg/L) has been compared with 
chemistry data included in the Statement of 
Bore, which indicates the same salinity 
compared a sample collected in 1979 (870 mg/L 
TDS). The variability in observed concentrations 
are therefore believed to be natural. 

Total 
dissolved 

solids 

Rising 

Nitrite Rising 
Sodium Rising 

Strontium Rising 
 

3.3 Exceedance investigations 
The following investigation was undertaken in accordance with the exceedance response 
framework regarding the Gross Alpha and Gross Beta exceedances reported in the 2022 
sample results: 

• The laboratory confirmed that the Gross Alpha and Gross Beta values were reported 
correctly.  

• Exceedances of the interim performance standards of Gross Alpha and Gross Beta are 
consistent with exceedances reported in 2021. 

• Gross alpha and gross beta levels in excess of the guideline values are not uncommon 
across the Northern Territory, for example: 

– Power and Water Corporation report that roughly 50% of the communities 
sampled 
(https://www.powerwater.com.au/__data/assets/pdf_file/0026/26774/2018-
Power-and-Water-Drinking-Water-Quality-Report.pdf). 

– Alice Springs, Borroloola and Pine Creek have had exceedances of the 
guideline values for gross alpha and gross beta from their water supply 
bores (https://water.australianmap.net/physical_chemical/radionuclides-
other-beta-and-gamma-emitting/).  

– The values observed in the CTP groundwater monitoring program are 
roughly equal to the values reported by the NTG 

https://www.powerwater.com.au/__data/assets/pdf_file/0026/26774/2018-Power-and-Water-Drinking-Water-Quality-Report.pdf
https://www.powerwater.com.au/__data/assets/pdf_file/0026/26774/2018-Power-and-Water-Drinking-Water-Quality-Report.pdf
https://water.australianmap.net/physical_chemical/radionuclides-other-beta-and-gamma-emitting/).
https://water.australianmap.net/physical_chemical/radionuclides-other-beta-and-gamma-emitting/).
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(https://depws.nt.gov.au/__data/assets/pdf_file/0006/726585/betaloo-
groundwater-monitoring-report.pdf). 

It was considered likely that they are naturally occurring, with ongoing monitoring in 
accordance with the GMPs to confirm. 
The repeated exceedance of the sulphate value in RN013861 indicates that it is naturally 
occurring. Ongoing monitoring in accordance with the Mereenie GMP will confirm this 
conclusion. 
Statistically significant trends, as identified in Table 1, are believed to be due to natural 
variability, with no significant differences between the current groundwater quality and the 
quality of the water supplied from the bores in pre-1980. 
No further investigations or response actions have been performed since the 2021 report was 
prepared. 
 

4 Water level monitoring 
Water level monitoring data is tabulated in Appendix C and timeseries graphs are also 
provided. These data identify: 

• Two of the bores at Dingo are dry and or blocked; 

• At Dingo, the water level in RN010853 declined by 5.5 m between the May and October 
2021 but has since stabilised at approximately 125.4 m below top of casing; 

• There have been no significant changes to measured water levels at Surprise; and 

• At Palm Valley, the water levels have generally been relatively stable, except for 
RN014165 which shows a significant decline in water level of over 30 m between October 
2021 and October 2022. This decline is most likely related to pumping of the Power and 
Water Corporation borefield in which the bores that are monitored are situated. 

 

5 Wellhead pressure monitoring 
Wellhead pressure monitoring data is tabulated in Appendix C and timeseries graphs are also 
provided. These data identify: 

• Significant reductions in wellhead (tubing) pressures in Dingo 2 and Dingo 3 from Map 
to October 2021. The Dingo 3 tubing pressure was stable from October 2021 through 
October 2022, while the Dingo 2 tubing pressure gradually rose over this period; 

• The Johnstone West 1 pressure declined between April 2021 and October 2021, but has 
since recovered; and 

• There was a significant increase in tubing pressure in Surprise 1 between April 2021 and 
October 2021, but the pressure has since decline. 

 

6 Springs Monitoring 
The scope of the monitoring for Palm Valley Gas Field includes the monitoring of condition of 
four spring vents in the Finke Gorge National Park. This includes the collection of field water 
qualities and photographs of the springs.  
Field water quality results are included in the tables in Appendix A.  
Photographs of each of the spring pools are included in Appendix D.  

https://depws.nt.gov.au/__data/assets/pdf_file/0006/726585/betaloo-groundwater-monitoring-report.pdf
https://depws.nt.gov.au/__data/assets/pdf_file/0006/726585/betaloo-groundwater-monitoring-report.pdf
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Most notably Pimelia Spring and Spring No. 8 were dry in October 2021 and May 2022, but 
held water in October 2022. All the springs had associated pools in the May 2021 and October 
2022 monitoring events. 
Some fish were observed in the Palm Creek Lower Oasis spring in May and October 2022, 
and in Spring No 9 in May 2022. 
There was heavy rainfall (44 mm at the Palm Valley Gas Facility) the night before the October 
2022 monitoring event. The water quality in the springs was significantly fresher during the 
October 2022 event due to the preceding rainfall. 
 

7 Conclusions 
There is no evidence of a change in the groundwater quality due to CTP’s activities at Dingo, 
Surprise, Mereenie or Palm Valley. 
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Figure 1 Groundwater monitoring locations relative to permit boundary – Dingo Gas Field 
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Figure 2 Groundwater monitoring locations relative to permit boundary – Surprise Oil Field 
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Figure 3 Groundwater monitoring locations relative to permit boundary – Mereenie Oil and Gas Field 
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Figure 4 Groundwater monitoring locations relative to permit boundary – Palm Valley Gas Field 
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Appendix A - Water Quality and Quality Control Results
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Sample Event Parameter RN011831 DUP-D RPD RN012024 DUP-P RPD RN004620 DUP-M RPD
May-2022 Electrical Conductivity 1510 1460 3.4 1160 1140 1.7 1300 1250 3.9
May-2022 Total Dissolved Solids 982 949 3.4 754 741 1.7 845 812 4
May-2022 Chloride 247 274 -10.4 114 127 -10.8 231 257 -10.7

Sample Event Parameter RN011831 DUP-D RPD RN012024 DUP-P RPD RN017657 DUP-M RPD
Oct-2022 Electrical Conductivity 1420 1420 0 1130 1120 0.9 940 933 0.7
Oct-2022 Total Dissolved Solids 923 923 0 734 728 0.8 611 606 0.8
Oct-2022 Chloride 236 239 -1.3 139 138 0.7 179 177 1.1
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Appendix B – Bore-by-bore summary statistics and 
timeseries graphs 
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Field: Palm Valley Location:

Field Parameters Units LOR No. 
Samples Min P20 P50 P80 Max

Electrical conductivity µS/cm 1 4 53 701 1161 1952 3100
pH pH Unit 0.01 4 7.85 8.01 8.33 8.58 8.63
Temperature °C 0.1 4 21.0 21.8 24.4 28.3 31.1

Palm Creek Lower Oasis

Field: Palm Valley Location:

Field Parameters Units LOR No. 
Samples Min P20 P50 P80 Max

Electrical conductivity µS/cm 1 2 168 376 689 1001 1209
pH pH Unit 0.01 2 8.37 8.50 8.69 8.88 9.01
Temperature °C 0.1 2 20.7 22.3 24.7 27.0 28.6

Palm Valley Area Spring No 8

Field: Palm Valley Location:

Field Parameters Units LOR No. 
Samples Min P20 P50 P80 Max

Electrical conductivity µS/cm 1 4 761 2320 4280 6216 7740
pH pH Unit 0.01 4 8.66 8.82 9.06 9.23 9.30
Temperature °C 0.1 4 20.6 21.4 24.7 27.7 28.1

Palm Valley Area Spring No 9

Field: Palm Valley Location:

Field Parameters Units LOR No. 
Samples Min P20 P50 P80 Max

Electrical conductivity µS/cm 1 2 176 799 1733 2667 3290
pH pH Unit 0.01 2 7.76 7.98 8.30 8.62 8.84
Temperature °C 0.1 2 23.2 24.4 26.2 28.0 29.2

Pimelia Spring
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Appendix C - Water Level and Wellhead Pressure 
Monitoring
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Appendix C – Photographs of Springs 
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Palm Creek Lower Oasis 

May 2022 

 

October 2022 
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Palm Valley Area Spring No 8 

May 2022 

 

October 2022 
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Palm Valley Area Spring No 9 
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October 2022 
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Pimelia Spring 

May 2022 

 

October 2022 
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