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a) Summary of the incident;  
Quarterly groundwater monitoring was completed in accordance with the Groundwater Management Plan1 (the plan); monitoring results 

for several locations (Table 1) have exceeded the groundwater impact assessment criteria listed in the plan. NCO have complied with 

the plan requirements and enacted the Trigger Action Response Plan (TARP). The TARP lists the following response when monitoring 

indicates an exceedance of water level and/or quality triggers: 

• Implement incident notification measures. 

o Notification to NSW Department of Planning, Housing and Infrastructure (DPHI), and the Australian Government 

DCCEEW was completed on: 12 November 2025. 

• Engage a suitably qualified hydrogeologist to undertake an assessment and report on any identified changes/likely causes and 

recommendations.  

o Results from monitoring bores with reported exceedance of trigger levels were provided to Australasian Groundwater 

& Environmental Consultants Pty Ltd (AGE) to undertake a hydrogeological review. The investigation report is provided 

as Attachment A.  

 

Table 1: Summary of groundwater monitoring trigger value exceedances 

Sample 
Date 

Bore 
ID 

Coordinates 
(MGA55) 

Formation Trigger Type Trigger Value 
Q4 2025 Monitoring 

Result 

4/11/2025 P2 
777282; 

6616355 
Napperby Water Quality- EC 19342 µS/cm 2 19460 µS/cm 

4/11/2025 P4 
777490; 

6625553 
Napperby Water Quality- EC 24912 µS/cm 2 25300 µS/cm 

6/11/2025 P10 
774063; 

6616444 
Napperby Water Quality- EC 9426 µS/cm 3 14680 µS/cm 

 
1 Narrabri Mine Groundwater Management Plan rev0A 

https://whitehavencoal.com.au/wp-content/uploads/2023/11/Stage-3-GWMP-Rev-0A-FINAL_approved.pdf
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Sample 
Date 

Bore 
ID 

Coordinates 
(MGA55) 

Formation Trigger Type Trigger Value 
Q4 2025 Monitoring 

Result 

7/11/2025 P29 
778541; 

6619978 
Napperby Water Quality- EC 11337 µS/cm 3 19590 µS/cm 

7/11/2025 P47 
776166; 

6622586 
Garrawilla Water Quality- EC 5970 µS/cm 1 6120 µS/cm 

4/11/2025 P53 
776995; 

6620655 
Garrawilla Water Quality- EC 1169 µS/cm 3 2041 µS/cm 

7/11/2025 P9 
775127; 

6620209 
Purlawaugh Water Quality- EC 21190 µS/cm 3 21900 µS/cm 

27/10/2025 P11 
774066; 

6616447 
Purlawaugh 

Water Level 269.8mAHD 3 267.55mAHD 

Water Quality- EC 6546 µS/cm 3 9316 µS/cm 

4/11/2025 P39A 
782024; 

6620076 
Watermark Water Quality- EC 5970 µS/cm 1 7020 µS/cm 

4/11/2025 P39B 
782018; 

6620077 

Tullamullen 

Alluvium 
Water Quality- EC 6546 µS/cm 3 12090 µS/cm 

5/11/2025 P7 
768998; 

6624338 

Pilliga 

Sandstone 
Water Quality- pH pH minimum - 6.0 5.08 pH 

 
1 ANZG (2018) livestock drinking water (beef cattle) 
2  Tier 1- bore specific 80th percentile  
3  Tier 2- bore specific 95th percentile 
 

b) Outcomes of an investigation, including identification of the cause of the incident 
AGE was requested to undertake an assessment of the exceedances and report on any identified changes/likely causes and 

recommendations. The investigation report is attached: 

o Narrabri Coal Mine- Hydrogeological Review of Monitoring Bore Exceedances Q4 2025 

Conclusions and recommendations for individual exceedances are contained within the attached report. A summary of findings and 

recommendations for further work are included in Table 2. This includes recommendations from the 2024 Annual Review that states 

that bores with repeated exceedances should consider the following: 

o does the conclusion that changes are associated with climatic events remain true; and 

o has a new adjusted baseline been established, if so, a review of the baseline data and trigger levels is recommended. 

o New trigger levels have been recommended for several bores (Table 2). The Water Management Plan has been 

revised to include the new trigger levels; submitted to NSW DPHI for approval on 12 December 2025. 

For bores with no current recommendation for further work monitoring should continue with data reviewed quarterly to determine if bore 

has reached equilibrium or any other changes are noticeable. 

Overall, the review indicated that the GWMP was followed and that the exceedances have not resulted in potential risk of 

environmental impacts to sensitive receptors.  
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Table 2: Summary of exceedances and recommendations for further work (Table 8.1 in attached AGE report) 

 

 
 
c) Details of the corrective actions that have been, or will be, implemented to address the incident and prevent recurrence;  
 

• New trigger levels have been recommended for several bores (Table 2). The Water Management Plan has been revised to 
include the new trigger levels; submitted to NSW DPHI for approval on 12 December 2025. 

• The recommendation associated with monitoring bore P53 for additional analysis of rejects material has commenced.  

The outcomes of these actions will be summarised within the 2025 Annual Review to be submitted no later than 31 March 2026 

(required under condition E11 of SSD-10269) and in the annual report detailing the outcomes of the water monitoring program 

(required under Condition 13 of EPBC 2019/8427). 
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d) Details of compliance with requirements of the relevant management plan pertinent to the incident 
 

Water Management Plan- Groundwater Monitoring Program  

Section / Requirement Comments Compliant 

4.2 Groundwater monitoring program 
Monitoring type- Standpipes 

Quarterly field EC and pH 
 

All required groundwater monitoring 
wells are sampled quarterly in 
accordance with groundwater 
monitoring program.  
 

Yes 

5. Trigger Action Response Plan 
Level 2- Routine monitoring indicates 
water quality exceeds the EC trigger 
value over three consecutive monitoring 
events. 

NCO have initiated the required 
response for a Level 2 TARP trigger. 

 

Yes 

6. Incidents and non-compliance  
As soon as practicable after becoming 
aware of an exceedance of 
performance criteria notify DPHI and 
provide a detailed report within 7 days.  
 

As per table 5.1 TARP 
- Engage a suitably qualified 

hydrogeologist to undertake an 
assessment and report on any 
identified changes/likely 
causes and recommendations. 

- Implement reasonable and 
feasible remediation measures 
in accordance with 
hydrogeologist 
recommendations and in 
consultation with DPHI. 

NCO became aware of the exceedance 
of performance criteria on 11 November 
2025 and provided incident notification 
on 12 November 2025. A 
hydrogeologist was engaged to 
undertake an assessment. There are no 
remediation measures recommended 
by the hydrogeologist. 
Recommendations have been provided 
in Table 2. 

Yes  
 

 
 
e) Details of any communication with other stakeholders regarding the incident. 
Due to the generally high naturally occurring groundwater salinity in the area, there is limited existing groundwater abstraction in the 

immediate mining area other than for coal mine dewatering. No vulnerable receptors or active stock/irrigation bores are in the 

immediate area and therefore no immediate action is required outside of further investigation and monitoring.  

The outcomes of the investigation and attached report have been provided to NSW DPHI. 

 
 
Reported by: 
  
Brent Baker 
Environmental Manager 
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ATTACHMENT A 
 
Narrabri Coal Mine - Hydrogeological Review of Monitoring Bore Exceedances Q4 
2025, Australasian Groundwater & Environmental Consultants 







file://///AGE-SRV-DC01/Shared/Projects/NAR5027.001%20NAR%202025-26%20Annual%20and%20Quarterly%20Reviews/5_Deliverables/007_Q4%20Bore%20exceedances%20review/Figures/04.01_NAR5027_Groundwater%20%20Monitoring%20Network_P.pdf
file://///AGE-SRV-DC01/Shared/Projects/NAR5027.001%20NAR%202025-26%20Annual%20and%20Quarterly%20Reviews/5_Deliverables/007_Q4%20Bore%20exceedances%20review/Figures/04.01_NAR5027_Groundwater%20%20Monitoring%20Network_P.pdf


file://///AGE-SRV-DC01/Shared/Projects/NAR5027.001%20NAR%202025-26%20Annual%20and%20Quarterly%20Reviews/5_Deliverables/007_Q4%20Bore%20exceedances%20review/Figures/04.02_NAR5027_Surface%20water%20storage%20and%20monitoring%20network.pdf
file://///AGE-SRV-DC01/Shared/Projects/NAR5027.001%20NAR%202025-26%20Annual%20and%20Quarterly%20Reviews/5_Deliverables/007_Q4%20Bore%20exceedances%20review/Figures/04.02_NAR5027_Surface%20water%20storage%20and%20monitoring%20network.pdf






https://www.longpaddock.qld.gov.au/silo/


















https://knowledge.dea.ga.gov.au/data/product/dea-land-cover-landsat/
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Figure 7.5 P7 pH field and laboratory measurements plotted with water levels 
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7.2.1.1 Natural climate factors 

The decrease in pH coincides with the end of the Tinderbox Drought; however, no changes in water levels or 
EC are recorded at the same time. The increase in precipitation provides a possible source of acidity from soils 
during recharge. This is unlikely as soil types mapped in the area are Sodosols which are not strongly acidic 
and water levels are unaffected by climate variations. 

Changes in pH are likely due to natural fluctuations; however, further monitoring is required to confirm this. 
There appears to be drift/error in the field measurements, laboratory measurements do not record similar drift 
and fluctuations. 

7.2.1.2 Seepage from surface sources 

No surface water is located near this bore therefore seepage from surface sources is unlikely.  

7.2.1.3 Mining-induced mixing  

Groundwater chemistry recorded at bore P7 plots as a sodium-chloride (Na-Cl) type water (Figure 7.6), a linear 
mixing trend in the anions is visible with a relative increase in bicarbonate. The linear mixing trend does not 
coincide with the decreasing field pH trend.  

 

Figure 7.6 P7 and surrounding bores Piper Plot 
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7.2.1.4 Solute release  

Pilliga Sandstone is not predicted to have significant impacts from mining in part due to the presence of multiple 
formations between the Hoskissons Coal and the Pilliga Sandstone including the Digby, Napperby, Garrawilla 
Volcanics and Purlawaugh formation (AGE, 2020). Groundwater samples collected underground from LW203 
(located approximately 7.6 km southeast of P7) records pH from 5.3 to 7.7. Although pH measurements are 
similar to those recorded at P7, bore P90, also installed in the Pilliga Sandstone, and located closer to LW203 
(approximately 1.4 km west) records pH measurements from 6.6 to 8.0 indicating that solute release from 
active mining is unlikely.  

7.2.2 Conclusion and recommendations 

Groundwater within the Pilliga at P7 has low baseline pH, decreases in pH subsequently trigger the 
lower trigger level (pH 6.0) with small decreases in pH. Multiple monitoring bores within the mining area have 
also recorded a decreasing pH trend with associated variable fluctuations. Sensor drift for field equipment is 
a possible means for the decreasing field trend; however, in most cases have an associated decreasing 
pH recorded in laboratory measurements, indicating that the decreasing trend is real. The timing of the 
decreasing pH across the site with the end of the Tinderbox drought indicates causes are likely attributable to 
changes in recharge. Additionally, reported pH in this zone of the Pilliga Sandstone is generally lower than 
6 and as such recorded pH are within expected ranges for this zone. 

7.2.3 Potential impacts 

Hydrochemical studies conducted by Raiber et al9found that water of the Pilliga Sandstone often records pH 
lower than 6. Hierarchical cluster analysis (HCA) identified a cluster predominantly comprising bores sampled 
within the Pilliga region, exhibiting an average pH of 5.9. Considering the naturally low pH and baseline 
conditions, further reductions in pH are not anticipated to exert a significant impact on the groundwater system. 

7.3 Purlawaugh Formation Bores 

7.3.1 P11 - water quality and levels - EC and water level exceedance 

Bore P11 is located next to P10 south of LW 205, the bore is installed in the Purlawaugh Formation at  
44 to 50 m bgl. Prior to mining commencing in 2012 groundwater EC at P11 fluctuated between 1,000 to 
4,000 µS/cm (Figure 7.7). EC values have fluctuated since installation with broad fluctuating trends spanning 
~6-year periods. A steep increase is recorded during the Tinderbox Drought from 2017 to 2019, 
before decreasing. In late 2021, EC value jumped from 5,601 to 7,902 µS/cm then commenced trending down. 
The water levels at P11 have shown decreasing trends since 2014 and are now lower than those in the nested 
bore, P10. 

P11 has exceeded its Tier 2 water level trigger since 2022, this trigger is based on the latest groundwater 
model predictions and is adjusted each year there is predicted drawdown. Figure 7.7 shows only the Tier 1 
trigger (fixed) and Tier 2 trigger for 2025. 

Other bores installed in the Purlawaugh formation include P8 which is installed from 57 to 63 m bgl above the 
planned LW 206 and P9 which is installed from 24 to 36 m bgl immediately south of LW 105. Bores P8 and P9 
show stable trends prior to mining. A mining-related depressurisation is observed in bore P9 in which 
groundwater levels decline in 2015 when mining of LW105 commenced (Figure 7.8). Contrary to the behaviour 
observed in bores P8 and P9, the water levels prior to mining at P11 appear to respond to changes in rainfall 
with an approximate two-year lag. 

 

 
 
9 Raiber, M., Martinez, J., Suckow, A., Deslandes, A., & Gerber, C. 2022. Assessment of the influence of geological structures on 

aquifer connectivity in the Pilliga Forest, NSW – an integrated hydrogeological, geophysical, hydrochemical and environmental tracer 
approach. A technical report from GSIRO to GISERA. 
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Figure 7.7 P11 EC field measurements plotted with water levels  
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Figure 7.8 Groundwater levels for Purlawaugh Formation bores P8, P9, and P11  
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7.3.1.1 Natural climate factors 

The gradual EC increase recorded between 2017 and 2020 is possibly associated with a reduction in recharge 
from precipitation and freshwater recharge from Kurrajong Creek during the Tinderbox Drought. P11 is 
a relatively shallow bore, and groundwater levels since 2021 indicate an ongoing decline. 
Ongoing depressurisation observed below previous 2011 low point has occurred since mid-2013. This is 
unlikely to be a result of the longwall mining as the northern 100 panels are approximately 4 to 5 km away.  

7.3.1.2 Seepage from surface sources 

The nearest surface water features are the Longsight dams; these dams are for stock watering and are located 
2.6 km south of the bore, given the distance and purpose they are unlikely a cause of elevated EC. 

7.3.1.3 Mining-induced mixing  

In January 2017 the vertical hydraulic gradient between P11 (shallow) and P10 (deep) switched from 
downward to upward due to the decline in water level at P11 (Figure 7.8). The changes or reversals in hydraulic 
gradient could be causing groundwater mixing that has resulted in EC changes at P11. 

Chemical composition of solutes at P11 indicates a sodium-chloride (Na-Cl) type water (Figure 7.10), which is 
similar to bores P9 (Purlawaugh), P2 (Napperby), and P10 (Napperby). The HCO3/Cl mass ratio at P11  
(Figure 7.9) decreases over time, indicating a change in overall chemistry and likely mixing with water more 
strongly dominated by chloride. Therefore, lateral migration of groundwater from adjacent areas of the 
Purlawaugh Formation is a possible cause of the EC change. 

 

Figure 7.9 Ratios of bicarbonate to chloride and calcium + magnesium to sodium bore P11 
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Although the lower Napperby Formation has higher salinity and could be migrating upwards since 2017 due 
to the vertical hydraulic gradient, it is not likely to be the source of change at P11. This is because the 
calcium + magnesium to sodium (Ca+Mg/Na) mass ratio at P11 shows minimal correlation with time, and is 
a higher value (at about 0.35; Figure 7.9) than that at P10 (0.24; Figure 7.23). 

7.3.1.4 Solute release  

Nearby Purlawaugh Formation bores P9 and P8 are located immediately south of LW 105, and above the 
planned LW 206, respectively. Bore P8 (Purlawaugh), located further to the west of P11, has groundwater that 
plots between mixed type and Na-HCO3 type (Figure 7.10). Given the proximity of P9 bore to active mining 
and water level decline at the onset of mining of LW 105 it is interesting to note the relatively minimal increase 
in salinity with levels having risen from 20,000 to 22,660 µS/cm from late 2015 until now, and minimal change 
in sulfate-chloride mass ratio from 0.21 in 2010 to 0.32 in 2023. By contrast, the sulfate-chloride mass ratio at 
P11 has not significantly changed over time and remains low. If water mixing is occurring from longwall mining 
in the north, a more significant change in water quality at P11 would be expected. In addition, the hydraulic 
gradient at P11 indicates flow toward the mining zone, indicating that there is no viable pathway for solutes to 
reach P11, if they were being produced.  

 

Figure 7.10 Purlawaugh bore Piper Plot with surrounding bores 
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7.3.2 P9 – water quality – EC exceedance 

Bore P9 is located between LW203 and LW105, the bore is installed in the Purlawaugh Formation at 24 to 
36 m bgl. Prior to mining commencing in 2012 groundwater EC at P11 fluctuated between 15,360 to 
23,010 µS/cm (Figure 7.11). EC values have fluctuated since installation with a steep rising EC trend recorded 
during the tinderbox drought from 2017 to 2019. Since the end of the drought EC values have fluctuated 
between approximately 20,000 and 24,000 µS/cm. Depressurisation associated with mining was recorded in 
2015 (Figure 7.8) no significant changes in EC were recorded at this time.  
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Figure 7.11 P9 EC field and laboratory measurements plotted with water levels 
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7.3.2.1 Natural climate factors 

Significant fluctuations in EC observed at site P9 prior to the commencement of mining in 2012 suggest 
naturally variable salinity within the Purlawargh Formation. These variations are likely driven by environmental 
factors such as precipitation and temperature. In contrast, laboratory measurements consistently report 
EC values around 22,000 µS/cm, indicating a high baseline salinity under controlled conditions. The absence 
of any upward trend in lab EC over time supports the interpretation that the variability seen in field 
measurements reflects natural environmental fluctuations rather than anthropogenic influence. 

7.3.2.2 Seepage from surface sources 

Bore P9 is located 3.2 km west and hydraulically downgradient of the RLD complex as such the surface water 
provides a potential source for elevated EC. Bore P12 and P13 (installed in the Napperby Formation and 
Garrawilla Volcanics, respectively) are located between P9 and the potential source. Neither of these bores 
indicated elevated EC. Water from P9 plots as a Na-Cl type (Figure 7.10) with no mixing lines evident in the 
Piper plot. Seepage from surface storage is not a likely cause of an increase in salinity. 

7.3.2.3 Mining-induced mixing 

Stable laboratory EC measurements and lack of any mixing trend in the Piper plot indicates that no mixing with 
other water is occurring. 

7.3.2.4 Solute release 

In coal mine environments, acid-rock drainage is commonly linked to elevated sulfate levels resulting from the 
oxidation of reduced sulfides during dewatering. However, sulfate concentrations may also rise due to natural 
processes such as evaporation. To differentiate between these mechanisms, the sulfate-to-chloride mass ratio 
serves as a useful indicator. Ratios of sulfate to chloride show a generally stable trend (Figure 7.12), in 2015 
when depressurisation was recorded a small increase in the ratio of SO4 to Cl; however, remains stable over 
time.  

 

Figure 7.12 Ratios of bicarbonate to chloride, calcium + magnesium to sodium and Sulfate to Chloride bore 
P9 
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7.3.3 Conclusion and recommendations 

Given the decreasing HCO3/Cl mass ratio over time and overall changing chemistry (increasing relative 
concentration of Cl), the most likely cause of groundwater quality changes at P11 is due to lateral migration 
within the Purlawaugh Formation. Depressurisation observed from 2013 to 2022 are likely due to an overall 
decreasing rainfall and subsequently recharge. This observed decline is unlikely related to mining due to the 
timing of the decline and proximity of the bore to active mining at the time of the observed decline. Other bores 
in the same formation (P9) located near to LW105 shows a distinctive decline that is associated with mining.  

A bore census was conducted in early 2025 to determine if any pumping was occurring in the area surrounding 
P11, no significant groundwater pumping was observed. During the bore census a down hole camera survey 
was conducted of the bore to determine if the bore was compromised. The survey indicated that that bore is 
intact and not damaged.  

The EC measured in the lab for P9 indicates a stable baseline EC at approximately 22,000 µS/cm, given the 
natural fluctuations a review of the trigger value is recommended. 

7.3.4 Potential impacts 

The decreasing water levels recorded at P11 are not consistent with other bores installed in the Purlawaugh 
formation indicating that drawdown is localised around P11 and not associated with mining. 

The naturally elevated EC observed at site P9, combined with the absence of nearby sensitive environmental 
receptors, suggests that the elevated field EC levels are unlikely to result in significant environmental impacts. 

7.4 Garrawilla Volcanics Bores 

7.4.1 P47 - water quality - EC exceedance 

Bore P47 has exceeded its ANZG (stock) trigger level of 5,790 µS/cm (Figure 7.13), this bore has also seen 
a correlating increase in water levels. EC values recorded since 2021 have fluctuated with up to 2,000 µS/cm 
differences recorded between consecutive measurements. The reasons for the water level increase and 
fluctuating EC measurements are not yet well understood, historically the bore has a subdued response to 
variations in climate. 



 

Australasian Groundwater and Environmental Consultants Pty Ltd 

30 NAR5027.001 – Narrabri Bore Groundwater Exceedance Review – v02.02 

 

Figure 7.13 P47 EC field and laboratory measurements plotted with water levels 
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Figure 7.23 P10 HCO3/Cl, Ca+Mg/Na and SO4/Cl ratios 

7.6.4 Conclusion and recommendations 

Groundwater EC observed values within Napperby Formation bores P2, P4 and P10 have been historically 
high. EC increases appear to show a staggered response to the Tinderbox Drought with shallow bore P4  
(24-30 m bgl) demonstrating changes in EC sooner after the end of the Tinderbox drought compared with the 
deeper bores of P2 (44-50 m bgl) and P10 (118-130 m bgl) thereby indicating that changes in salinity are 
a natural response to the mobilisation of salts after the end of the drought. The delayed response is associated 
with the tight Napperby Formation and depths for recharge to reach the bore depths. Given the distance the 
bores are located from active mining at the time of EC increases and the lack of depressurisation, impact from 
mining is an unlikely cause of EC exceedances. 

It is recommended to continue monitoring and reevaluate baseline trigger levels once bores each a new 
equilibrium post drought.  

7.6.5 Potential impacts 

Salinity in groundwater within the Napperby Formation is naturally high therefore values resulting in EC 
elevations are unlikely to cause impacts to any sensitive environmental receptors or groundwater users.  

7.7 Seepage Monitoring 

7.7.1 P29 - water quality - EC exceedance 

Bore P29 is a seepage monitoring bore located south of the rail loop dams (Figure 2.2), the bore is installed in 
Napperby Formation from 19 to 25 m bgl. The monitoring bore was installed in 2012 when the dams were 
installed. EC values initially declined after installation to mid-2015. Since 2015 values have fluctuated with an 
overall increase concurrent with an increase in water levels (Figure 7.24).  
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Figure 7.24 P29 EC field and laboratory measurements plotted with water levels 
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Figure 7.26 Piper diagram for monitoring bores P29 and surrounding sites, including rail loop dams B1, A1 
and C 

7.7.2 P53 - water quality - EC exceedance 

Bore P53 is one of three Reject Emplacement Area (REA) monitoring bores and is located adjacent to 
a tributary to Kurrajong Creek (Figure 2.2). In late 2021 EC values began to increase, with fluctuation up to 
~700 µS/m (Figure 7.27). Concurrently, water levels in P53 increased up to mid-2022, and have since declined. 
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Figure 7.27 P53 EC field and laboratory measurements plotted with water levels 
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7.7.2.1 Natural climate factors 

Both P53 and adjacent bore P52 had increased water levels consistent with changes in rainfall from 2020 to 
2023, and during this time P53 groundwater increased in salinity, while that of P52 decreased. This may 
indicate that natural climate factors are not likely to be the cause of EC change at P53, as a consistent EC 
compared to past values (e.g. 1,100 µS/cm) would be expected due to the water level increase. 
Alternatively, the increase in EC at P53 may be a very delayed response to decreased recharge as a result of 
the Tinderbox Drought. However, given the shallow depth of P53, and the decrease in salinity at P52, 
this scenario is also considered unlikely. 

7.7.2.2 Seepage from surface sources 

No surface water data for major ions is available for the nearby creek or reject emplacements. The EC records 
for the creek monitoring location on the adjacent drainage line (KC1US) range from: 54 to 148 µS/cm. 
Therefore, it is not possible that mixing with naturally present groundwater below the creek is the cause of the 
exceedance.  

Sediment dam SB3 is located immediately south of P51 and 400 m northeast of P53. Sampling throughout 
2025 record a field EC ranging from 4,860 to 9,930 µS/cm. Recent groundwater levels recorded at P51 and 
P53 indicate a groundwater flow direction from P53 to P51 therefore seepage from SB3 is an unlikely cause 
of elevated salinity at P53.  

It is not possible to determine with certainty if mixing with leachate from the REA interstitial water is occurring. 
It is a plausible process given the observations at P53 and further data collection is needed for better 
understanding. HCO3/Cl ratios for P53 (Figure 7.28) shows the ratio of HCO3 to Cl decreases from 2022 
indicating more relative chloride present during the period of higher EC. This indicates that the water is 
becoming a more chloride type water, water from mine inflows and Hoskissons coal is more bicarbonate type 
(Figure 7.29), if changes in water quality was due to water contamination from the REA it would be expected 
to see the water becoming more Bicarbonate dominate with time and increasing EC, ratios of HCO3/Cl  
(Figure 7.28) show bore P53 becoming more Cl with time.  
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Figure 7.28 Major ion ratios for bores P51, P52 and P53 
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Figure 7.29 Piper plot grouped by formation 

7.7.2.3 Mining-induced mixing  

Water chemistry recorded at P53 is mixed type for cations, and bicarbonate-dominated for anions (Figure 7.30) 
P53 plots similar to P52 although P52 has higher relative portions of chloride. A linear mixing trend in the 
anions is visible with an increase in relative chloride. This trend, coupled with the higher EC recorded in 
P52 (2,000-2,400 µS/cm) indicates possible mixing with P52, possibly caused by changing water flow paths. 
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Figure 7.30 Piper plot REA bores P51, P52 and P53 

7.7.2.4 Solute release  

The hydraulic gradient at P53 indicates flow toward the mining zone, indicating that there is no viable pathway 
for solutes to reach P53, if they were being produced. 

7.7.3 Conclusion and recommendations 

Saturation of previously unsaturated soils is considered the most likely cause of elevated EC at P29, the lack 
of mixing trend indicates the source of water leading to elevated groundwater levels is not sourced from nearby 
highly saline Na-HCO3 water as is characterised by water stored in nearby surface water dams.  

The sources of increases in EC recorded at P53 and linear mixing trends apparent in the Piper Plots are 
unclear, continued monitoring is recommended.  

7.7.4 Potential impacts 

No sensitive environmental receptors are located nearby and other bores surrounding the RLD show no signs 
of seepage. Therefore, no significant environmental impacts are expected from the elevated EC 
measurements.  
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8 Conclusions 

Conclusions and recommendations for individual exceedances are included in each section. A summary of 
findings, comparison with previous findings and recommendations for further work are included in Table 8.1. 
This includes recommendations from annual reporting that states that bores with recorded exceedances 
should consider the following: 

• does the conclusion that changes are associated with these climatic events remain true; and 

• has a new adjusted baseline been established, if so, a review of the baseline data and trigger levels is 
recommended. 

For bores with no current recommendation for further work monitoring should continue with data reviewed 
quarterly to determine if bore has reached equilibrium or any other changes are noticeable. 

Table 8.1 Summary of exceedances and further work 

Bore 
ID 

Formation Exceedance Likely cause 
New baseline / 

triggers 
established 

Further work required 

P2 Napperby EC 
Natural variations / 
major climate event 

Tier 1 22,080 µS/cm 

Tier 2 22,533 µS/cm  
Update triggers 

P4 Napperby EC 
Natural variations / 
major climate event 

Tier 1 28,300 µS/cm 

Tier 2 28,991 µS/cm 
Update triggers 

P7 Pilliga pH 
Natural variability of 

formation 
N/A No, continue monitoring 

P9 Purlawaugh EC 
Natural variations / 
major climate event 

No 
Examine if new baseline 

can be established 

P10 Napperby EC 
Natural variations / 
major climate event 

No 
Examine if new baseline 

can be established 

P11 Purlawaugh 
EC and water 

levels 

Lateral migration of 
water and mixing within 

the formation 
No No 

P29 Napperby EC 
Saturation of 

unsaturated zone 
N/A No 

P39A Watermark EC 
Natural variations / 
major climate event 

Tier 1 7,710 µS/cm 

Tier 2 8,031 µS/cm 
Update triggers 

P39B Alluvium EC 
Natural variations / 
major climate event 

Tier 1 13,662 µS/cm 

Tier 2 14,198 µS/cm 
Update triggers 

P47 Garrawilla EC 
Natural variations / 
major climate event 

No No 

P53 Garrawilla EC 

Mixing with other 
groundwater and/or 

infiltration of water from 
REA 

N/A 
Review against 
geochemistry 

  




