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1. Introduction 
 

1.1. Background 
 
Sand has been extracted from Cleary Bros (CB) sand quarry at Gerroa for approximately 50 years. The works 

have been authorised by a succession of development approvals. 

 

On 2 September 2008 the Land and Environment Court granted the current project approval to Cleary Bros 

(Bombo) Pty Ltd for ñExtension and Continuation of Gerroa Sand Quarryò. Sand extraction by dredging on the 

property is licensed by the Environment Protection Authority (EPA), formerly the Office of Heritage and 

Environment (OEH) and the Department of Environment and Climate Change and Water (DECCW). 

 

CB currently operates in accordance with the siteôs Quarry Environmental Management Plan (QEMP version 1) 

in accordance with the requirements of the sites EPL and Development Consent (DC), which was approved by 

the Department of Planning and Environment (DP&E), formerly the Department of Planning and Infrastructure 

(DoPI) on 29 May 2009. The location of the property is shown on Figure 1.1. 

 

 

1.2. Objectives of the Annual Environmental Management Report 

 

Condition 4 of Schedule 5 in Land and Environment Court Consent number 10801 of 2007 requires CB to 

submit an Annual Environmental Management Report (AEMR). The condition requires the AEMR to:- 

 

¶ Identify the standards and performance measures that apply to the project. 

¶ Describe the works carried out in the last 12 months. 

¶ Describe the works that will be carried out in the next 12 months. 

¶ Include a summary of the complaints received during the past year, and compare this to the complaints 

received in previous years. 

¶ Include a summary of the monitoring results for the project during the past year. 

o Include an analysis of these monitoring results against the relevant: 

o Impact assessment criteria/limits. 

o Monitoring results from previous years. 

o Predictions in the Environmental Assessment (EA). 

¶ Include an evaluation of the effectiveness of the environmental protection requirements and 

procedures in the AEMR. 

¶ Identify any trends in the monitoring results over the life of the project. 

¶ Identify any non-compliance during the previous year. 

¶ Describe what actions were, or are being taken to ensure compliance. 
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2. Site Description and Activities 
 

2.1.  Site Identification 

 
The site comprises all of Lot A DP 185785 and part of Lot 2 DP 1111012. The property is owned by Bridon Pty 

Ltd, a member of the Cleary Bros group of companies. 

 

The site lies across a local government boundary with approximately two thirds being contained within Kiama 

Municipal Councils area of governance and approximately one third lying within Shoalhaven City Councils area 

of governance. The operational area, including the extension, is contained within a small portion of the site in 

an area totalling approximately 27.5 hectares. The operational area fronts Crooked River Road and Berry 

Beach Road. The remainder of the property is used for cattle grazing. 

 

The quarrying process involves dredging the sand mixed with water by suction based on a barge and piped 

back to the wet sorter located on the western edge of the dredge pond. In the wet sorter the gravel and larger 

materials such as shells are removed from the sand before the sand is sent to the cyclone which removes any 

remaining silt. From here the sand is deposited into stockpile and the removed silt and excess water are 

returned to the dredge pond. When the sand stockpile is of sufficient size, it is re stockpiled away from the wet 

sorter and cyclone systems to dry. The sand is eventually transferred to the processing area away from the 

dredging area for storage and sale to the Cleary Bros concrete plants and to the public. 

 

  

3. Key Licence Issues 
 

3.1.  Environmental Protection Licence Annual Reports 
 

The Environment Protection Authority (EPA) has issued an Environmental Protection Licence (Licence No. 

4146) for the dredging works on site. 

 

This licence was most recently updated on 9 December 2011 to allow for the EPAôs new licensing software and 

to update the description of the siteôs premises.  

 

The licence, issued under s55 of the Protection of the Environment Operations Act 1997, requires an annual 

return to be submitted to the EPA, detailing:- 

 

¶ Statement of compliance; and 

¶ Monitoring and complaints summary. 

 

The EPA Annual Returns for 2005 to 2016 reporting periods were reviewed to provide a background to this 

report. These Annual Returns can be summarised as follows:- 

 

01 February 2005 to 31 January 2006 

B1. Pollution complaints - Nil. 

B2. Concentration monitoring summary ï None required. 

B3. Volume or mass monitoring summary - None required. 

C1. Compliance with licence condition ï All conditions complied with. 

C2. Details of non-compliance ï Nil. 

 

01 February 2006 to 31 January 2007 

B1. Pollution complaints - Nil. 

B2. Concentration monitoring summary ï None required. 

B3. Volume or mass monitoring summary - None required. 

C1. Compliance with licence condition ï All conditions complied with. 

C2. Details of non-compliance ï Nil. 

 

01 February 2007 to 31 January 2008 
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B1. Pollution complaints - Nil. 

B2. Concentration monitoring summary ï None required. 

B3. Volume or mass monitoring summary - None required. 

C1. Compliance with licence condition ï All conditions complied with. 

C2. Details of non-compliance ï Nil 

 

01 February 2008 to 31 January 2009 

B1. Pollution complaints - Nil. 

B2. Concentration monitoring summary ï None required. 

B3. Volume or mass monitoring summary - None required. 

C1. Compliance with licence condition ï All conditions complied with. 

C2. Details of non-compliance ï Nil. 

 

01 February 2009 to 31 January 2010 

B1. Pollution complaints - Nil.1 

B2. Concentration monitoring summary ï None required. 

B3. Volume or mass monitoring summary - None required. 

C1. Compliance with licence condition ï All conditions complied with. 

C2. Details of non-compliance ï Nil. 

 

01 February 2010 to 31 January 2011 

B1. Pollution complaints - Nil. 

B2. Concentration monitoring summary ï None required. 

B3. Volume or mass monitoring summary - None required. 

C1. Compliance with licence condition ï All conditions complied with. 

C2. Details of non-compliance ï Nil. 

 

01 February 2011 to 31 January 2012 

B1. Pollution complaints - Nil. 

B2. Concentration monitoring summary ï None required. 

B3. Volume or mass monitoring summary - None required. 

C1. Compliance with licence condition ï All conditions complied with. 

C2. Details of non-compliance ï Nil. 

 

01 February 2012 to 31 January 2013 

B1. Pollution complaints - Nil. 

B2. Concentration monitoring summary ï None required. 

B3. Volume or mass monitoring summary - None required. 

C1. Compliance with licence condition ï All conditions complied with. 

C2. Details of non-compliance ï Nil. 

 

01 February 2013 to 31 January 2014 

B1. Pollution complaints - Nil. 

B2. Concentration monitoring summary ï None required. 

B3. Volume or mass monitoring summary - None required. 

C1. Compliance with licence condition ï All conditions complied with. 

C2. Details of non-compliance ï Nil. 

 

01 February 2014 to 31 January 2015 

B1. Pollution complaints - Nil. 

B2. Concentration monitoring summary ï None required. 

B3. Volume or mass monitoring summary - None required. 

C1. Compliance with licence condition ï All conditions complied with. 

                                                      
1 One other complaint was reported to CB from DoP as a letter dated 2 December 2009 relating to the extent of clearing. This was 
investigated and found not to be factual (refer CB letter to DoP dated 15 December 2009). 
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C2. Details of non-compliance ï Nil. 

 

01 February 2015 to 31 January 2016 

B1. Pollution complaints - Nil. 

B2. Concentration monitoring summary ï None required. 

B3. Volume or mass monitoring summary - None required. 

C1. Compliance with licence condition ï All conditions complied with. 

C2. Details of non-compliance ï Nil. 

 

3.2.  Development Consent 
 

The Development Consent (DC) was approved by the Land and Environment Court (LEC) on 02 September 

2008 and is the primary consent relevant to sand quarrying operations. 

 

As a requirement of the DC the first AEMR must be completed within 12 months of the aforementioned 

approval date (which has been complied with) and subsequent AEMRs must be completed annually thereafter. 

 

 

3.3.  Standards and Performance Measures that apply 
 

The Development Consent (DC) was approved by the Land and Environment Court (LEC) on 02 September 

2008 and is the primary consent relevant to sand quarrying operations. The Environmental Assessment dated 

October 2006 outlines the predicted impacts of the most recent extension of the operation. The Gerroa Sand 

Resource is also licenced by the Environmental Protection Authority under Environmental Protection License 

4146. These documents contain the standards and performance measures for the Gerroa Sand Resource, 

which are identified separately in Section 4 

 

 

3.4.  Works Carried Out in Reporting Period 
 

The total site production for the 2015/2016 financial year was 79,948 tonnes of extracted sand. The previous 

yearôs return (2015/2016) to the Department of Trade and Investment, Resources and Energy is included as 

Annexure A for 79,717 tonnes. The return for the 2015/2016 is due in November 2016 to the Department of 

Trade and Investment, Resources and Energy and will be included in next yearôs AEMR. 

 

 

3.5.  Works to be Carried Out in the Next Period 
 

Cleary Bros is currently using a dredge which is capable of recovering sand from a greater depth than the 

previously utilised dredge. The dredge will revisit the area previously mined to recover the available sand 

resource which has been identified in the geotechnical report contained in the Gerroa Sand Resource 

Environmental Impact Statement. As such the dredge will be operating in the area described in Sketch 2. 

 

Further works planned for the 2016/2017 reporting year include the upgrade and relocation of the weather 

station and the relocation of Depositional Dust Gauge 3A to limit the likelihood of sabotage. Planning is also 

underway to relocate the site offices to a previously cleared area closer to the access road, to improve security 

of the site, which may be undertaken in the 2016/2017 reporting year. 
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Sketch 2: Description of Works 
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4. Review of Environmental Performance 
 

4.1.  Groundwater Management 
 

4.1.1. Standards and Performance Measures 
 

There are no specific criteria for groundwater quality in the sites EPL. 

 

The groundwater monitoring requirements from the DC are realised by the sites QEMP. Section 8.6 of the 

QEMP details the groundwater testing requirements and specifies that 14 boreholes (formerly 15 boreholes) on 

site require monthly water level readings and quarterly analyte testing (for at least a 1 year period), noting that 

approval was obtained by the DoPI on 12 October 2012 to discontinue monitoring at MW06(07) located in the 

approved dredge pond, that was damaged during extraction works on 10 August 2012. Therefore this borehole 

has been removed from the tabulated results in this report (as annotated in Annex B). The EA predicted that 

the project is not expected to result in variation in the range of groundwater levels previously experienced in the 

monitoring bores on the site. Furthermore, the EA identified that existing low pH levels in groundwater bores to 

be relatively benign, signifying natural impacts from naturally occurring pyrites and organic acids, with sand 

extraction not predicted to lead to any deterioration of the groundwater quality. 

 

The groundwater quality objectives which CB should ñaim to meetò from the DC (and adopted in the QEMP) 

are as follows:- 

 

Analyte Units Objective 

pH pH 6.0 ï 8.5 

Electrical Conductivity µS/cm <1,500 

Total Phosphorus µg/L <30 

Total Nitrogen µg/L <350 

Chlorophyll-A µg/L <5 

Faecal Coliforms Median No./100 mL <1,000 

Enterococci Median No./100 mL <230 

Sodium mg/L <400 

Potassium Ion mg/L <50 

Magnesium Ion mg/L <50 

Chloride Ion mg/L <300 

Sulphate Ion mg/L <250 

Bicarbonate Ion mg/L <750 

Soluble Iron Ion mg/L <6 

Ammonium Ion mg/L <20 

 

 

However, the target for groundwater dependant ecosystems extracted from the QEMP is that no discernible 

deterioration of ecosystems or vegetation, attributable to measured changes in groundwater levels or quality. 

 

4.1.2. Environmental Performance 
 

CB has implemented the Groundwater Monitoring Program and Acid Sulphate Soils Management Plan to meet 

the requirements of the DC. ALS Laboratory Group were engaged during the reporting period to conduct 

quarterly sampling and testing of the groundwater sites, as well as monthly testing of the leachate from sand 

extracted by the dredging operation for Total Oxidisable Sulphur. 
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4.1.3 Groundwater Monitoring 

 

A summary of groundwater monitoring results for the period is displayed in this section, separated into the 

different analytes required to be monitored as per the DC. For each analyte, the range and average of the 

current periodôs monitoring are displayed, alongside the historical range and average, objectives as described 

in the Development Consent, and any EA predictions. Where groundwater monitoring results trend outside of 

the historical range or DC objectives, these are highlighted in the summary with discussion into these results 

below. For each analyte, a historical graph is also included showing the variations in measurements for each 

groundwater bore throughout the historical monitoring period. 

 

pH (pH units) 

 

BORE 

HOLE 

2015/16 Reporting Period Historical Results DC 

Objectives 

EA 

Predictions Min Ave Max Min Ave Max 

MW1 5.4 5.6 5.9 3.4 5.7 7 6.0 - 8.5 N/A 

MW1A 3.7 4.7 5 4.6 5.5 6.3 6.0 - 8.5 N/A 

MW1D 6.6 6.7 6.9 6.3 7.0 7.4 6.0 - 8.5 N/A 

MW2A 6.5 7.0 7.6 6.4 7.2 7.7 6.0 - 8.5 N/A 

MW2B 6.8 7.0 7.3 6.5 7.0 7.7 6.0 - 8.5 N/A 

MW3A 6.4 6.8 7.7 6 7.0 8 6.0 - 8.5 N/A 

MW3C 7.3 7.4 7.4 6.6 7.3 7.6 6.0 - 8.5 N/A 

MW4 6 6.7 7.7 5.6 6.7 7.3 6.0 - 8.5 N/A 

MW5 7.2 7.2 7.2 4.7 5.8 6.5 6.0 - 8.5 N/A 

MW01(07) 5.7 5.7 5.7 5 5.7 6.1 6.0 - 8.5 N/A 

MW02(07) 4.9 5.3 5.8 3.6 5.0 5.7 6.0 - 8.5 N/A 

MW03(07) 6.1 6.1 6.1 4.9 5.8 6.9 6.0 - 8.5 N/A 

MW04(07) 7.2 7.3 7.4 4.5 5.6 7.6 6.0 - 8.5 N/A 

MW05(07) 5.5 6.0 7.3 4.7 5.5 6.1 6.0 - 8.5 N/A 
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The pH values over the past 9 months have remained generally stable across the groundwater monitoring 

network, with all levels generally in line with historical averages, and a maximum variation over this period of 

0.6 pH units. During the September 2015 monitoring run, a number of bores (MW1A, MW4, MW5, MW02(07), 

and MW05(07)) exhibited pH values outside their historical range, with all but MW1A showing short-term 

increases in pH. There was minimal water present in both MW1A and MW5 bores (insufficient for a full 

sampling suite), which may have skewed pH values due accumulated material at the base of the bore. The pH 

of MW1A subsequently returned to the traditional range for the following sampling period, while there was 

insufficient water to sample MW5 for the remaining sampling programme. These variations would have been 

exacerbated by the very low buffering capacity of the groundwater, with alkalinity for both MW02(07) and 

MW05(07) negligible during this sampling event. All other bores highlighted above were within the groundwater 

quality objectives as specified in the DC. The September 2015 sampling period also followed an exceptionally 

wet August, with 296mm of rain falling in the onsite rainfall gauge in the last week of the month. This may have 

led to the short-term fluctuation in water chemistry observed in these bores during the September monitoring 

period. 

 

Following the short-term fluctuation of some bores in September 2015, pH has since returned to historical 

levels for the past 9 months, indicating no discernible long-term change to the groundwater quality in regard to 

pH.  

 

Bores MW1, MW1A, MW01(07), MW02(07), MW05(07) have continued to exhibit mildly acidic groundwater in 

line with historical results. Dredging has now progressed through the area of the new (2007) monitoring bores, 

with pH relatively unchanged as a consequence of dredging. As such, the mildly acidic groundwater in these 

newer bores appears to be a result of natural conditions, rather than as a result of dredging operations. 

Furthermore, bores MW1 and MW1A (and in particular MW1) which are located at the very southern boundary 

of the project, furthest from current dredge operations, exhibit a strong annual change in pH. The pH in these 

bores has historically been in the range of 5 ï 6 with the exception of the September monitoring period, which 

often drops to a pH of 3 ï 4 before recovering in the following monitoring period. The low pH value of 3.7 

recorded at MW1A in September 2015 is in line with this natural historical trend. 
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Electrical Conductivity (µS/cm) 

 

BORE 

HOLE 

2015/16 Reporting Period Historical Results DC 

Objectives 

EA 

Predictions Min Ave Max Min Ave Max 

MW1 5870 6483 7100 260 3214 7310 < 1500 N/A 

MW1A 176 215 243 90 195 350 < 1500 N/A 

MW1D 480 515 549 457 694 850 < 1500 N/A 

MW2A 610 641 676 460 707 1400 < 1500 N/A 

MW2B 596 685 796 300 767 1310 < 1500 N/A 

MW3A 441 591 673 176 602 1030 < 1500 N/A 

MW3C 550 583 626 519 725 1050 < 1500 N/A 

MW4 498 711 990 360 707 1200 < 1500 N/A 

MW5 Insufficient water to sample 40 139 330 < 1500 N/A 

MW01(07) 138 187 236 40 120 310 < 1500 N/A 

MW02(07) 130 232 267 50 169 560 < 1500 N/A 

MW03(07) Insufficient water to sample 100 419 1000 < 1500 N/A 

MW04(07) 459 482 522 60 354 553 < 1500 N/A 

MW05(07) 158 291 425 249 544 1080 < 1500 N/A 

 

 
 

The results over the 12 month period show that the Electrical Conductivity (EC) of the groundwater in the 

boreholes is generally consistent with the historical values, the exception of MW1. The EC of all other bores 

were within the DC objectives. The brackish groundwater in MW1 has not been observed at the neighbouring 

MW1A bore or in the dredge pond, indicating a localised saline influence. MW1 first exhibited an increasing EC 

trend in 2009, however in the current reporting year it has stabilised between 5870 and 7100 µS/cm. The 

elevated EC can most likely be attributed to the effects of localised seawater intrusion, given the close 

proximity of the ocean and the changes in concentration of major ions over this period. The measured EC 

remains well below the EC of seawater (approximately 50,000 µS/cm), suggesting seawater intrusion at this 

stage is still minimal. CB will continue to monitor the EC in this bore as part of the groundwater monitoring 

programme to track any changes in EC within the local groundwater. 

 

During the reporting year, two measurements of EC in MW05(07) were less than the historical range of EC 

values for this bore. These measurements were within the DC objectives, and do not reflect a deterioration in 

water quality. 
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Total Phosphorus (µg/L) 

 

BORE 

HOLE 

2015-16 Reporting Period Historical Results DC 

Objectives 

EA 

Predictions Min Ave Max Min Ave Max 

MW1 <10 19 30 <10 99 1190 < 30 N/A 

MW1A 10 37 70 <10 198 780 < 30 N/A 

MW1D <10 244 730 <10 117 530 < 30 N/A 

MW2A 20 100 250 10 160 520 < 30 N/A 

MW2B 10 133 340 <10 142 580 < 30 N/A 

MW3A 120 150 190 <10 284 900 < 30 N/A 

MW3C 20 30 40 <10 104 320 < 30 N/A 

MW4 120 183 270 70 237 1290 < 30 N/A 

MW5 Insufficient water to sample 50 275 500 < 30 N/A 

MW01(07) 50 50 50 12 114 346 < 30 N/A 

MW02(07) 60 248 620 10 224 910 < 30 N/A 

MW03(07) Insufficient water to sample 8 172 929 < 30 N/A 

MW04(07) <10 59 180 <10 95 430 < 30 N/A 

MW05(07) 100 145 190 10 164 470 < 30 N/A 

 

 
 

Concentrations of total phosphorus in the boreholes are generally above the groundwater quality objective, 

however they are all trending within the historical range for their respective bores, with the exception of the 

September 2015 sample for MW1D. MW1D recorded a short term peak of 730 µg/L on this occasion, before 

returning to the historical range for the following monitoring period. This anomalous result may have been 

attributed to the significant rainfall event in late August 2015. 

During the reporting period, the maximum total phosphorus of the dredge pond was measured at 30 µS/cm, 

suggesting the extensive agricultural land uses to the west of the Gerroa Sand Resource may have contributed 

to the measurements of total phosphorus in all bores at times exceeding the groundwater quality objective. 
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Total Nitrogen (µg/L) 
 

BORE 

HOLE 

2015/16 Reporting Period Historical Results DC 

Objectives 

EA 

Predictions Min Ave Max Min Ave Max 

MW1 1500 2075 2400 1100 3004 10700 < 350 N/A 

MW1A 2100 2333 2500 900 1962 3800 < 350 N/A 

MW1D 600 900 1200 400 952 1900 < 350 N/A 

MW2A 100 225 300 300 1019 2500 < 350 N/A 

MW2B 500 800 1000 700 1080 1400 < 350 N/A 

MW3A 700 1300 2300 600 3413 23200 < 350 N/A 

MW3C 400 475 500 400 919 1400 < 350 N/A 

MW4 1000 1175 1500 60 1778 10400 < 350 N/A 

MW5 Insufficient water to sample 4200 4200 4200 < 350 N/A 

MW01(07) 400 400 400 130 486 960 < 350 N/A 

MW02(07) 600 1550 2900 180 1811 11000 < 350 N/A 

MW03(07) Insufficient water to sample 100 645 2600 < 350 N/A 

MW04(07) 200 400 700 100 670 2700 < 350 N/A 

MW05(07) 1000 1300 1600 330 714 1800 < 350 N/A 

 

 
 
The concentrations of Total Nitrogen in all groundwater monitoring bores have consistently exceeded the 

objective levels since monitoring of groundwater quality began. However this is likely to be related to the 

presence of extensive agricultural activities in the area surrounding the Gerroa Sand Mine. This is supported 

by an analysis of water quality within the dredge pond, which shows that nitrogen concentrations in the pond 

are generally consistently lower than that recorded in the groundwater monitoring bores. 

During the reporting period, two samples for MW2A and one sample for MW2B were below the historical range 

of total nitrogen concentrations in their respective bores. As these results reflect a reduction in nitrogen 

concentrations in these bores, they do not represent a deterioration in groundwater quality. All other samples 

were within the historical range for their respective bores.  
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Chlorophyll A (µg/L) 

 

BORE 

HOLE 

2015/16 Reporting Period Historical Results DC 

Objectives 

EA 

Predictions Min Ave Max Min Ave Max 

MW1 <1 <1 <1 <1 3 18 < 5 N/A 

MW1A <1 5 12 <1 14 90 < 5 N/A 

MW1D <1 <1 <1 <1 2 8.3 < 5 N/A 

MW2A <1 1 1 <1 2 6 < 5 N/A 

MW2B <1 <1 <1 <1 2 6 < 5 N/A 

MW3A <1 1 2 <1 1 3 < 5 N/A 

MW3C <1 <1 <1 <1 1 2 < 5 N/A 

MW4 <1 <1 <1 <1 1 2.4 < 5 N/A 

MW5 Insufficient water to sample 1 1 1 < 5 N/A 

MW01(07) <1 <0.1 1 2.2 < 5 2.2 <1 N/A 

MW02(07) <1 <0.1 2 6 < 5 6 <1 N/A 

MW03(07) Insufficient water to sample <0.1 1 2.5 < 5 N/A 

MW04(07) <1 <0.1 1 7.3 < 5 7.3 < 5 N/A 

MW05(07) <1 <0.1 2 7 < 5 7 < 5 N/A 

 

 
 
Chlorophyll A can fluctuate greatly with plant materials being flushed into the system and any results away from 

the low levels generally observed can be attributed to tree and leaf matter after windy or rainy periods. The 

chlorophyll A levels for the period are within the historical values for the site with a single result in MW1A during 

December 2015 above the objective level of 5mg/L.  
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Faecal Coliforms (median number/100mL) 
 

BORE 

HOLE 

2015/16 Reporting Period Historical Results DC 

Objectives 

EA 

Predictions Min Ave Max Min Ave Max 

MW1 <1 <2 <2 <1 91 2100 <1000 N/A 

MW1A 13 120 320 <2 155 1600 <1000 N/A 

MW1D <1 <2 <2 <1 2 14 <1000 N/A 

MW2A <1 <2 <2 <1 9 110 <1000 N/A 

MW2B <1 <2 <2 <1 <2 8 <1000 N/A 

MW3A <1 3 8 <1 75 890 <1000 N/A 

MW3C <1 <2 <2 <1 3 52 <1000 N/A 

MW4 <1 10 36 <1 <2 <2 <1000 N/A 

MW5 Insufficient water to sample <2 <2 <2 <1000 N/A 

MW01(07) <2 <1 2 10 <1000 N/A <1000 N/A 

MW02(07) <2 <1 3 30 <1000 N/A <1000 N/A 

MW03(07) Insufficient water to sample <1 250 7000 <1000 N/A 

MW04(07) <1 <2 <2 <1 11 350 <1000 N/A 

MW05(07) <1 <2 <2 <1 <2 4 <1000 N/A 

 

 
 

Faecal coliforms were below the objective levels and historical range during the reporting period. 
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Enterococci (median number/100mL) 
 

BORE 

HOLE 

2015/16 Reporting Period Historical Results DC 

Objectives 

EA 

Predictions Min Ave Max Min Ave Max 

MW1 <1 <2 <2 <1 5 60 <230 N/A 

MW1A 20 30 47 <2 26 130 <230 N/A 

MW1D <1 4 12 <2 14 210 <230 N/A 

MW2A <1 <2 2 <1 18 290 <230 N/A 

MW2B <1 2 5 <1 21 270 <230 N/A 

MW3A <2 24 74 <1 574 15000 <230 N/A 

MW3C <1 <2 4 <1 10 86 <230 N/A 

MW4 <1 13 22 <1 5 32 <230 N/A 

MW5 Insufficient water to sample 130 130 130 130 N/A 

MW01(07) <2 <2 <2 <1 8 N/A <230 N/A 

MW02(07) <2 192 760 <1 20 N/A <230 N/A 

MW03(07) Insufficient water to sample <1 15 <1 15 N/A 

MW04(07) <1 6 20 <1 27 680 <230 N/A 

MW05(07) <1 <2 <2 <1 2 8 <230 N/A 

 

 
 

Enterococci levels were low and below the objective levels, with the exception of MW02(07) in December 2015 

that recorded a level of 760 CFU / 100mL which returned to low level in later reporting periods. This sample 

was also above the historical range of measurements for this site. All other samples were within the historical 

range for their respective boreholes during the reporting year for Enterococci.  
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Sodium (mg/L) 

 

BORE 

HOLE 

2015/16 Reporting Period Historical Results DC 

Objectives 

EA 

Predictions Min Ave Max Min Ave Max 

MW1 1060 1168 1280 230 881 1240 < 400 N/A 

MW1A 18 28 36 14 27 36 < 400 N/A 

MW1D 40 44 48 40 61 87 < 400 N/A 

MW2A 30 55 67 38 61 94 < 400 N/A 

MW2B 42 54 70 41 60 83 < 400 N/A 

MW3A 37 63 77 4 26 64 < 400 N/A 

MW3C 46 51 59 11 50 70 < 400 N/A 

MW4 52 94 142 60 95 173 < 400 N/A 

MW5 Insufficient water to sample 5 5 5 < 400 N/A 

MW01(07) 18 18 18 6.2 15 32 < 400 N/A 

MW02(07) 22 31 36 5.4 16 53 < 400 N/A 

MW03(07) Insufficient water to sample 17 48 110 < 400 N/A 

MW04(07) 40 42 43 11 35 75 < 400 N/A 

MW05(07) 48 57 66 5.5 52 154 < 400 N/A 

 

 
 

With the exception of borehole MW1, all other sodium concentration recorded in the boreholes are within the 

DC objectives, and consistently at a low level. The sodium content of MW1, as for Electrical Conductivity, has 

stabilised in the past 12 months, with concentrations relatively unchanged from the previous reporting period. 

This elevation in sodium concentrations can be attributed to a saline intrusion, as discussed earlier in the 

report, with sodium concentrations in the dredge pond averaging 42 mg/L during the reporting year. Four bores 

recorded sodium concentrations marginally outside of their respective historical range, with two bores (MW1 

and MW3A) with one sample marginally higher than the historical range, while two bores (MW2A and MW4) 

recorded measurements below the historical range. These small, short-term variations are expected at times, 

with no deterioration in groundwater quality related to sodium concentrations observed during the current 

reporting year. 
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Potassium Ion (mg/L) 

 

BORE 

HOLE 

2015/16 Reporting Period Historical Results DC 

Objectives 

EA 

Predictions Min Ave Max Min Ave Max 

MW1 2 2 3 <1 3 6 < 50 N/A 

MW1A <1 1 2 <1 1 2 < 50 N/A 

MW1D 2 3 4 3 4 7 < 50 N/A 

MW2A 2 2 2 2 3 5.4 < 50 N/A 

MW2B 2 3 3 1 2 4 < 50 N/A 

MW3A 3 3 3 <1 3 6 < 50 N/A 

MW3C 3 4 4 <1 4 5 < 50 N/A 

MW4 1 2 3 1.6 3 7 < 50 N/A 

MW5 Insufficient water to sample 1 1 1 < 50 N/A 

MW01(07) <1 <1 <1 <1 1 1 < 50 N/A 

MW02(07) <1 1 2 <1 1 2 < 50 N/A 

MW03(07) Insufficient water to sample 1 2 3.6 < 50 N/A 

MW04(07) 3 3 4 <1 2 5 < 50 N/A 

MW05(07) 3 3 3 <1 2 4 < 50 N/A 

 

 
 

Potassium ion concentrations have remained well below DC objective levels during the reporting period. All 

samples were within the historical range for their respective sites with the exception of one sample at MW4 that 

was below the historical range. However, the monitoring results indicate no deterioration in groundwater quality 

related to potassium ion concentrations in the current reporting year. 
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Magnesium Ion (mg/L) 

 

BORE 

HOLE 

2015/16 Reporting Period Historical Results DC 

Objectives 

EA 

Predictions Min Ave Max Min Ave Max 

MW1 151 154 158 12 97 159 < 50 N/A 

MW1A 3 4 6 3 5 7 < 50 N/A 

MW1D 10 11 12 8 13 17 < 50 N/A 

MW2A 6 9 15 8 13 39 < 50 N/A 

MW2B 11 13 14 9.2 12 14 < 50 N/A 

MW3A 6 7 7 2 7 18 < 50 N/A 

MW3C 9 10 12 2.1 10 14 < 50 N/A 

MW4 7 12 22 6 11 17 < 50 N/A 

MW5 Insufficient water to sample 1 1 1 < 50 N/A 

MW01(07) 5 5 5 2 4 6.1 < 50 N/A 

MW02(07) 2 3 4 <1 2 8.5 < 50 N/A 

MW03(07) Insufficient water to sample 2 8 15 < 50 N/A 

MW04(07) 9 10 11 2.5 7 12 < 50 N/A 

MW05(07) 7 9 11 0.79 7 12 < 50 N/A 

 

 
 

All magnesium ion concentrations were within DC objective levels with the exception of MW1, which has 

followed similar trends as for conductivity and sodium, in response to the likely seawater intrusion. As for 

conductivity and sodium, magnesium ion concentrations appear to have stabilised in the current reporting 

period. The concentration of magnesium in the dredge pond has remained at low concentrations during the 

reporting period (9-12 mg/L). All samples were within the historical range for their respective bores with the 

exception of three samples in MW2A which were marginally below historical concentrations, and one sample in 

MW4, which was slightly above the historical range. These small variations are expected at times, and do not 

represent a deterioration in groundwater quality. 
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Chloride Ion (mg/L) 

 

BORE 

HOLE 

2015/16 Reporting Period Historical Results DC 

Objectives 

EA 

Predictions Min Ave Max Min Ave Max 

MW1 1910 2055 2220 60 1356 2240 < 300 N/A 

MW1A 30 39 51 18 38 56 < 300 N/A 

MW1D 56 68 84 52 97 142 < 300 N/A 

MW2A 54 86 112 54 92 181 < 300 N/A 

MW2B 64 89 125 72 104 162 < 300 N/A 

MW3A 69 110 146 8 45 110 < 300 N/A 

MW3C 65 70 76 55 79 112 < 300 N/A 

MW4 47 108 157 100 161 256 < 300 N/A 

MW5 Insufficient water to sample 9 9 9 < 300 N/A 

MW01(07) 30 30 30 <1 30 72 < 300 N/A 

MW02(07) 23 44 54 <1 24 93.2 < 300 N/A 

MW03(07) Insufficient water to sample <1 98 230 < 300 N/A 

MW04(07) 58 60 62 33 64 172 < 300 N/A 

MW05(07) 70 91 111 11 98 286 < 300 N/A 

 

 
 

As for sodium, the concentration of chloride in all groundwater bores were within DC objectives with the 

exception of MW1, which has been affected by seawater intrusion. Similarly, chloride concentrations have 

stabilised in the current reporting period, with samples within the historical range of measurements. During the 

reporting year, two samples from each of MW2B and MW4 were marginally below the historical range for the 

respective bores while two samples from MW3A were marginally above the historical range for this bore. There 

was no indication of any deterioration in groundwater quality during the current reporting period. 

 










































