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REPORTING PERIOD: 6 AUGUST 2024 TO 5 AUGUST 2025 

This monitoring report has been prepared in accordance with Condition R1.8 of EPL 21548, 

reproduced as follows. 

The licensee must supply with each Annual Return a monitoring report that includes: 

a) all groundwater level and quality monitoring results obtained over the reporting period; 

b) a graphical presentation of all groundwater level and quality monitoring results (one 

parameter per graph) extending back to the date that groundwater monitoring began; 

c) a commentary on results that have been obtained, highlighting any changes or trends 

observed over time; 

d) confirmation of predicted maximum groundwater level; and 

e) recommendations where adverse effects are identified. 

During the reporting period (6 August 2024 to 5 August 2025), monitoring was conducted at the Anna 

Bay Quarry in accordance with the requirements of EPL 21548. Table 1 presents the monitoring 

locations and Table 2 describes the parameters and sampling frequencies identified respectively in 

Conditions P1.1 and M2.2 of EPL 21548. There are no groundwater quality criteria specified by EPL 

21548. Site-specific control ranges and trigger levels will be developed using the progressively 

collected monitoring data. 

Table 1 
Groundwater Monitoring Locations 

EPA Identification 
Number Site ID Easting Northing 

1 BH1 411128 6373063 

2 BH2 411264 6373057 

3 BH3 411266 6372933 

 

Table 2 
Groundwater Monitoring Requirements 

Page 1 of 2 

EPA Identification 
Number Site ID Pollutant Units of Measure 

Monitoring 
Frequency 

1, 2, 3 BH1, 
BH2, 
BH3 

Ammonia milligrams per litre Every 6 months 

Arsenic milligrams per litre Every 6 months 

Bicarbonate alkalinity milligrams per litre Every 6 months 

BOD milligrams per litre Every 6 months 

Cadmium milligrams per litre Every 6 months 

Calcium milligrams per litre Every 6 months 

Carbonate milligrams per litre Every 6 months 

Chloride milligrams per litre Every 6 months 

Chromium milligrams per litre Every 6 months 

Copper milligrams per litre Every 6 months 

Electrical Conductivity 
microsiemens per 

centimetre 
Every 6 months 
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Table 2 (Cont’d) 
Groundwater Monitoring Requirements 

Page 2 of 2 

EPA Identification 
Number Site ID Pollutant Units of Measure 

Monitoring 
Frequency 

 

 Hardness (as calcium 
carbonate) milligrams per litre Every 6 months 

Hydrocarbons milligrams per litre Every 6 months 

Lead milligrams per litre Every 6 months 

Magnesium milligrams per litre Every 6 months 

Mercury milligrams per litre Every 6 months 

Nickel milligrams per litre Every 6 months 

pH pH Every 6 months 

Potassium milligrams per litre Every 6 months 

Sodium milligrams per litre Every 6 months 

Standing Water Level 
metres (Australian 

Height Datum) Every 3 months 

Sulfate milligrams per litre Every 6 months 

Total alkalinity milligrams per litre Every 6 months 

Zinc milligrams per litre Every 6 months 

A) GROUNDWATER MONITORING RESULTS WITHIN THE REPORTING PERIOD 

Table 3 presents 3-monthly standing water level (SWL) results as required by EPL 21548, noting 

that SWL is currently recorded continuously (every four hours) at groundwater monitoring points. 

Table 4 presents the results for all other required parameters within the reporting period.  

 

Table 3 
Standing Water Level 

Date 
Standing Water Level (mAHD) 

SWL Trigger 
Value (mAHD) 

BH1 BH2 BH3 

6 August 2024 4.59 4.238 4.43 7.0 

6 November 2024 3.957 3.778 3.979 

6 February 2025 3.749 3.029 3.685 

6 May 2025 3.95 3.127 3.795 

 

B) GROUNDWATER MONITORING RESULTS TO DATE 

Figure 1 presents all standing water level monitoring results. Appendix A includes graphs of 

groundwater quality monitoring results (one parameter per graph) extending back to the date that 

groundwater monitoring began. Where data records are below the limit of reporting, they have been 

adjusted to allow for graphical representation and statistical analysis (e.g. ‘< 5’ adjusted to ‘5’). 
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Figure 1  Standing Water Level (SWL) – Continuous Data to Date 

C) COMMENTARY 

The local aquifer is defined as a barrier beach sand aquifer associated with a centrally located dune-

hosted groundwater mound. Previous hydrogeological investigations concluded that the groundwater 

mound is largely associated with groundwater recharge by infiltration from rainfall. However, wave 

action can also cause mounding of groundwater at the coastline and that the average level of 

groundwater in the aquifer system approximates the mean high tide level, rather than mean sea level. 

Long term SWL results indicate consistent peaks and troughs across all monitoring bores, with a peak 

in groundwater levels between July and August 2024. This increase is likely associated with rainfall, 

with 320.2mm recorded at the Williamtown RAAF NSW AWS (Site No. 061078) during this period.  

Following this peak, groundwater elevation declined by approximately 1m over the reporting period 

and remained well below the predicted maximum of 7m (Table 1). 

As there have been two rounds of monitoring since bores were installed, it is considered that 

insufficient groundwater quality data has been collected to establish baseline conditions and/or trends. 

However, the groundwater quality summary (Table 4) indicates that results are generally consistent 

across the reporting period. Initial results indicate that groundwater is fresh with a neutral to slightly 

alkaline pH. To date, slightly elevated levels of sulfate, potassium, carbonate/hydroxide alkalinity 

and some heavy metals have been recorded during monitoring events, however, there is insufficient 

data to determine whether these are consistent with baseline values. 
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The increase in cadmium during the reporting period compared to initial monitoring results is due to 

a change in the limit of reporting (i.e. an increase from <0.0001 to <0.0002). It is also noted that the 

p-Terphenyl-d14 result from EPL2 on 14 October 2024 could not be recovered during laboratory 

testing due to chromatographic interference. As such, this analyte has not been graphed. 

D) PREDICTED MAXIMUM GROUNDWATER LEVEL 

The Groundwater Impact Assessment for the Anna Bay Quarry (Larry Cook Consulting, 2023) 

proposed an interim groundwater trigger level of 7.0m AHD, approximately 2.2m higher than the 

highest water level recorded (in late 2022). This is coincident with the maximum depth of extraction 

as it was predicted that groundwater would not be intercepted at that depth. 

During the reporting period, the maximum SWL recorded remained below the predicted maximum 

(Figure 1). 

E) RECOMMENDATIONS 

The outcomes of monitoring indicate that measures currently being implemented at Anna Bay Quarry 

are satisfactory for managing potential groundwater impacts. No further management measures were 

required to address groundwater level or quality during the reporting period. Monitoring will continue 

to be conducted as required by EPL 21548 to develop site-specific control ranges and trigger levels 

for groundwater quality.
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Table 4 
Groundwater Monitoring Summary (6 August 2024 – 5 August 2025) 

Page 1 of 2 

Parameter 

 

Unit 

EPL1/BH1 EPL2/BH2 EPL3/BH3  

Reporting Period 

Summary Statistics 

(all data to date) Reporting Period 

Summary Statistics 

(all data to date) Reporting Period 

Summary Statistics 

(all data to date) 

14/10/2024 14/04/2025 Min Max Median 14/10/2024 14/04/2025 Min Max Median 14/10/2024 14/04/2025 Min Max Median 

Biological Oxygen Demand (BOD) mg/L <5 < 5 5 5 5 < 5 < 5 5 5 5 < 5 < 5 5 5 5 

Chloride mg/L 10 10 10 16 10 9.3 8.5 8.5 17 9.3 10 17 10 28 17 

Electrical Conductivity uS/cm 400 430 370 430 400 250 250 210 250 250 360 440 360 510 440 

pH pH 7.5 7.2 7.2 7.5 7.5 7.9 7.8 6.9 7.9 7.8 7.8 7.5 7.3 7.8 7.5 

Sulfate mg/L 15 7.7 7.7 25 15 5.2 5.9 5.2 31 5.9 10 12 10 43 12 

Ammonia (as N) mg/L 0.02 <0.01 0.01 0.02 0.015 0.01 < 0.01 0.01 0.01 0.01 < 0.01 < 0.01 0.01 0.01 0.01 

Alkali Metals 

Calcium mg/L 78 77 58 78 77 43 39 38 43 39 61 67 55 67 61 

Magnesium mg/L 3.2 3.3 3.2 4 3.3 2.7 2.4 2 2.7 2.4 3.4 4 3 4 3.4 

Potassium mg/L 2.1 1.4 1 2.1 1.4 1.1 0.8 0.8 22 1.1 1.2 1.3 1.2 2 1.3 

Sodium mg/L 8.9 8.3 8.3 12 8.9 7.9 8.4 7.9 14 8.4 12 16 12 26 16 

Alkalinity (speciated) 

Bicarbonate alkalinity (as CaCO3) mg/L 200 190 160 200 190 120 110 110 130 120 180 190 180 190 190 

Carbonate alkalinity (as CaCO3) mg/L < 20 < 20 5 20 20 < 20 < 20 5 20 20 < 20 < 20 5 20 20 

Hydroxide alkalinity (as CaCO3) mg/L < 20 < 20 5 20 20 < 20 < 20 5 20 20 < 20 < 20 5 20 20 

Total alkalinity (as CaCO3) mg/L 200 190 160 200 190 120 110 110 130 120 180 190 180 190 190 

Heavy Metals 

Arsenic mg/L 0.009 0.003 0.003 0.025 0.009 < 0.001 < 0.001 0.001 0.025 0.001 0.003 0.002 0.002 0.03 0.003 

Cadmium mg/L < 0.0002 < 0.0002 0.0001 0.0002 0.0002 < 0.0002 < 0.0002 0.0001 0.0002 0.0002 < 0.0002 < 0.0002 0.0001 0.0002 0.0002 

Chromium mg/L < 0.001 0.001 0.001 0.026 0.001 < 0.001 0.001 0.001 0.019 0.001 < 0.001 < 0.001 0.001 0.044 0.001 

Copper mg/L < 0.001 0.002 0.001 0.04 0.002 0.007 0.002 0.002 0.05 0.007 0.002 0.002 0.002 0.019 0.002 

Lead mg/L < 0.001 < 0.001 0.001 0.04 0.001 < 0.001 < 0.001 0.001 0.04 0.001 < 0.001 < 0.001 0.001 0.012 0.001 

Mercury mg/L < 0.0001 < 0.0001 0.00005 0.0001 0.0001 < 0.0001 < 0.0001 0.00005 0.0001 0.0001 < 0.0001 < 0.0001 0.0001 0.0002 0.0001 

Nickel mg/L 0.003 0.002 0.002 0.011 0.003 0.002 0.002 0.002 0.011 0.002 0.002 0.001 0.001 0.017 0.002 

Zinc mg/L 0.01 0.017 0.01 0.059 0.017 0.008 0.011 0.008 0.064 0.011 0.007 0.009 0.007 0.1 0.009 

Total Recoverable Hydrocarbons (TRH) – 1999 NEPM Fractions 

TRH C10-C14 mg/L < 0.05 < 0.05 0.05 0.05 0.05 < 0.05 < 0.05 0.05 0.05 0.05 < 0.05 < 0.05 0.05 0.05 0.05 

TRH C10-C36 (total) mg/L < 0.1 0.5 0.1 0.5 0.3 < 0.1 0.5 0.1 0.5 0.3 < 0.1 < 0.1 0.1 0.1 0.1 

TRH C15-C28  mg/L < 0.1 0.3 0.1 0.3 0.2 < 0.1 0.2 0.1 0.2 0.15 < 0.1 < 0.1 0.1 0.1 0.1 

TRH C29-C36 mg/L < 0.1 0.2 0.1 0.2 0.15 < 0.1 0.3 0.1 0.3 0.2 < 0.1 < 0.1 0.1 0.1 0.1 

TRH C6-C9 mg/L < 0.02 < 0.02 0.02 0.02 0.02 < 0.02 < 0.02 0.02 0.02 0.02 < 0.02 < 0.02 0.02 0.02 0.02 

Total Recoverable Hydrocarbons (TRH) – 2013 NEPM Fractions 

Napthalene mg/L < 0.01 < 0.01 0.01 0.01 0.01 < 0.01 < 0.01 0.01 0.01 0.01 < 0.01 < 0.01 0.01 0.01 0.01 

TRH >C10-C16 mg/L < 0.05 < 0.05 0.05 0.05 0.05 < 0.05 < 0.05 0.05 0.05 0.05 < 0.05 < 0.05 0.05 0.05 0.05 

TRH >C10-C16 less Naphthalene 
(F2) 

mg/L 

< 0.05 < 0.05 0.05 0.05 0.05 < 0.05 < 0.05 0.05 0.05 0.05 < 0.05 < 0.05 0.05 0.05 0.05 

TRH >C10-C40 (total) mg/L < 0.1 0.4 0.1 0.4 0.25 < 0.1 0.5 0.1 0.5 0.3 < 0.1 < 0.1 0.1 0.1 0.1 

TRH >C16-C34 mg/L < 0.1 0.4 0.1 0.4 0.25 < 0.1 0.3 0.1 0.3 0.2 < 0.1 < 0.1 0.1 0.1 0.1 

TRH >C34-C40 mg/L < 0.1 < 0.1 0.1 0.1 0.1 < 0.1 0.2 0.1 0.2 0.15 < 0.1 < 0.1 0.1 0.1 0.1 

TRH C6-C10 mg/L < 0.02 < 0.02 0.02 0.02 0.02 < 0.02 < 0.02 0.02 0.02 0.02 < 0.02 < 0.02 0.02 0.02 0.02 

TRH C6-C10 less BTEX (F1) mg/L < 0.02 < 0.02 0.02 0.02 0.02 < 0.02 < 0.02 0.02 0.02 0.02 < 0.02 < 0.02 0.02 0.02 0.02 
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Table 4 (Cont’d) 
Groundwater Monitoring Summary (6 August 2024 – 5 August 2025) 

Page 2 of 2 

BTEX 

Benzene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Ethylbenzene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

m&p-Xylenes mg/L < 0.002 < 0.002 0.002 0.002 0.002 < 0.002 < 0.002 0.002 0.002 0.002 < 0.002 < 0.002 0.002 0.002 0.002 

o-Xylene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Toluene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Xylenes - Total* mg/L < 0.003 < 0.003 0.003 0.003 0.003 < 0.003 < 0.003 0.003 0.003 0.003 < 0.003 < 0.003 0.003 0.003 0.003 

4-Bromofluorobenzene (surr.) % 61 95 61 95 78 59 113 59 113 86 60 105 60 105 82.5 

Polycyclic Aromatic Hydrocarbons (PAH) 

Acenaphthene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Acenaphthylene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Anthracene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Benz(a)anthracene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Benzo(a)pyrene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Benzo(b&j)fluoranthene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Benzo(g.h.i)perylene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Benzo(k)fluoranthene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Chrysene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Dibenz(a.h)anthracene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Fluoranthene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Fluorene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Indeno(1.2.3-cd)pyrene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Naphthalene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Phenanthrene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Pyrene mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

Total PAH* mg/L < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 < 0.001 < 0.001 0.001 0.001 0.001 

p-Terphenyl-d14 (surr.) % 134 93 93 134 113.5 INT 88 88 88 88 150 110 110 150 130 

2-Fluorobiphenyl (surr.) % 56 75 56 75 65.5 64 70 64 70 67 79 75 75 79 77 

Note: Where data records are below the limit of reporting, they have been adjusted to allow for graphical representation and statistical analysis (e.g. ‘< 5’ adjusted to ‘5’). 

Note 2: ‘INT’ refers to results that were unable to be determined due to chromatographic interference. 
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APPENDIX A GROUNDWATER QUALITY GRAPHS 
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ALKALI METALS 
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ALKALINITY (SPECIATED) 
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HEAVY METALS 
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TOTAL RECOVERABLE HYDROCARBONS (TRH) – 1999 NEPM FRACTIONS 
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TOTAL RECOVERABLE HYDROCARBONS (TRH) – 2013 NEPM FRACTIONS 
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BTEX 
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POLYCYCLIC AROMATIC HYDROCARBONS (PAH) 

 
 

  



EPL 21548 | ANNA BAY QUARRY GROUNDWATER MONITORING REPORT 

18 
 

 

 
  



EPL 21548 | ANNA BAY QUARRY GROUNDWATER MONITORING REPORT 

 
19 

 

 
 



EPL 21548 | ANNA BAY QUARRY GROUNDWATER MONITORING REPORT 

20 
 

 

 


	Reporting Period: 6 August 2024 to 5 August 2025
	A) Groundwater Monitoring Results Within the Reporting Period
	B) Groundwater Monitoring Results to Date
	C) Commentary
	D) Predicted Maximum Groundwater Level
	E) Recommendations
	Appendix A Groundwater Quality Graphs
	Alkali Metals
	Alkalinity (Speciated)
	Heavy Metals
	Total Recoverable Hydrocarbons (TRH) – 1999 NEPM Fractions
	Total Recoverable Hydrocarbons (TRH) – 2013 NEPM Fractions
	BTEX
	Polycyclic Aromatic Hydrocarbons (PAH)

