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2 INTRODUCTION 
The Dunloe Sand Quarry was granted Project Approval (PA06_0030) on 24 November 2008, with 
subsequent modifications to this approval granted on 28 August 2009 (Mod 1) and 6 November 2018 
(Mod 2).  

The Dunloe Sand Quarry operations are located approximately 4.5 km south-southwest of Pottsville on 
the Pottsville Mooball Road, New South Wales (NSW). The site is located adjacent to Mooball Creek, 
and is approximately 4 km upstream of the creek mouth. Surrounding properties are currently used for 
agricultural purposes including sugar cane farming and grazing. 

 

Figure 1: Aerial view of the Dunloe Sand Quarry located at Dunloe Park, Pottsville (Source: Near 
maps November 2019).  
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Figure 2: Site Location and Layout (Source GHD: 2017) 
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Figure 3: Environmental Monitoring Locations (Source: VGT) 
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2.1 Name and Contact Details 

The key contact details for the site are outlined below: 

 

Quarry Supervisor 

Daniel Dwyer 
0411 795 060 
daniel.dwyer@lafargeholcim.com 

 

QLD Aggregates Manager 

Martin Halliday 
Work: +61 2 6656 8620  
martin.halliday@lafargeholcim.com  

 

Environmental Manager OLD 
Evan Smith 

Mob: +61 429 790 950 
Work: 0732 591 766 

Evan.smitt@lafargeholcim.com    

 

Quarry Manager 

Garth Stacey 
Work: +61 2 6687 8566 
Mob: +61 429 790 217  
garth.stacey@lafargeholcim.com 
 

Planning & Environment Manager NSW / ACT 

Luke Edminson 
Holcim (Australia) Pty Ltd 
Mob +61 429 790 756 
Email: luke.edminson@lafargeholcim.com 

 

Planning and Environment Coordinator NSW / ACT 
Shilpa Shashi 
Mob: +61 (0)429 790 756 
Email: shilpa.shashi@lafargeholcim.com 

  

mailto:daniel.dwyer@lafargeholcim.com
mailto:chris.s.hamilton@lafargeholcim.com
mailto:Evan.smitt@lafargeholcim.com
mailto:garth.stacey@lafargeholcim.com
mailto:luke.edminson@lafargeholcim.com
mailto:shilpa.shashi@lafargeholcim.com








 

17 

6 ENVIRONMENTAL PERFORMANCE 

6.1 Meteorological Monitoring  

Condition M4 of the EPL requires the installation of rainfall depth measuring device for Dunloe Sands 
Quarry. This was not completed in 2019 resulting in a non-compliance with Condition M4, however a 
meteorological station was installed in February 2020. The nearby Bureau of Meteorology Ballina 
Airport Weather Station (Station ID 058198) has been used for this Annual Review. Monthly rainfall, 
wind and temperature data for 2019 has been provided in Table 9. 

Table 9: Weather Observations at Teven Quarry 2019 (Ballina Airport AWS 058198) 

Month 

Temperature Rain Wind 

Min Temp 
(oC ) 

Max Temp 
(oC) 

Total (mm) 
Max Daily 

(mm) 

No rain 
days > 1 

mm 

Max Wind 
Gust (km/h) 

Jan-19 27.6 33.7 2.4 1.2 1 59 

Feb-19 24.7 35.2 70.2 25.2 9 76 

Mar-19 23.3 33 139.2 37.6 11 55 

Apr-19 22.5 28.6 158.8 34.4 15 48 

May-19 18.5 26.8 94.0 25.8 15  - 

Jun-19 16.7 24 268.2 51.4 14 61 

Jul-19 15 24.5 74.8 15.2 8 61 

Aug-19 18.4 27.3 52.0 34.8 4 63 

Sep-19 19.3 32.1 4.2 1.4 1 -  

Oct-19 19.2 32.4 5.0 1.8 2 63 

Nov-19 24.6 38 6.2 3.0 2 67 

Dec-19 26.6 36.2 96.6 38.0 9 63 

 
There was a total of 972 mm of rain at the Ballina Airport Weather Station in 2019.  

6.2 Noise 

6.2.1 EIS Predictions 
The EIS (2007) stated that based on noise modelling the operations within the south west corner of the 
southern extraction pond (stage 2) may generate levels which exceed the relevant noise impact 
requirements. 

The EIS (2007) stated that to mitigate this minor impact, the dredge is to have acoustical treatment 
when operating within the southern extraction pond. 

6.2.2 Approved Criteria 
In accordance with Schedule 3, Condition 2 of PA 06_0030, the approved noise criteria for the Dunloe 
Sand Quarry are outlined in Table 10. 
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6.3 Air Quality 

6.3.1 EIS Predictions 

The EIS (2017) Executive Summary states the following: 

Airborne particulate matter concentrations and dust deposition from the proposed development were 
predicted to exceed the relevant requirements prescribed by the Office of Environment and Heritage 
(OEH) at three of the eight monitoring locations. 

In particular, exceedances are expected as a result of dust generated from the use of unsealed access 
roads by haul vehicles. In order to meet prescribed requirements, proposed dust controls include 
sealing of the entire internal roadway length, planting of a vegetated buffer along the southern boundary 
adjoining Warwick Park Road and the proposed outbound internal road. 

6.3.2 Approved Criteria 
Air Quality monitoring conducted at Dunloe Sand Quarry is compared to the monitoring criteria 
stipulated in PA 06-0030 and listed in Table 12, Table 13 and Table 14. 

Table 12: Long Term Impact Assessment Criteria for Deposited Dust 

Pollutant Averaging Period 
Maximum increase in 
deposited dust level 

Maximum total 
deposited dust level 

Deposited Dust Annual 2 g/m2/month 4 g/m2/month 

Table 13: Short Term Impact Assessment Criteria for Particulate Matter 

Pollutant Averaging Period Criterion 

Particulate Matter < 10 µm (PM10) 24 Hour 50 µg/m3 

Table 14: Long Term Impact Assessment Criteria for Particulate Matter 

Pollutant  Averaging Period Criterion 

Total suspended particulate (TSP) matter Annual 90 µg/m3 

Particulate Matter < 10 µm (PM10) Annual 30 µg/m3 

6.3.3 Key Environmental Performance 

6.3.3.1 Depositional Dust 

Dust deposition monitoring was undertaken at 4 locations during the 2019 reporting period (see Table 
15). All four monitoring points were found to be well below the annual average (4g/m2/month) and in 
compliance with the Project Approval.   
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Table 15: 2019 Dust Monitoring (Depositional Dust) at Dunloe Sand Quarry 

Date Sampled 
DDG1 DDG2 DDG3 DDG4 

(g/m2/month) 

08-01-2019 0.5 0.6 0.5 0.3 

05-02-2019 0.2 0.2 0.2 0.2 

08-03-2019 1.1 1 1.2 0.9 

05-04-2019 0.5 0.2 0.2 0.9 

07-05-2019 0.1 0.4 0.2 1.2 

04-06-2019 0.2 0.4 0.7 0.2 

04-07-2019 0.3 0.3 0.2 1.1 

29-08-2019 0.5 0.5 0.4 1.8 

26-09-2019 0.7 0.6 0.5 1.5 

24-10-2019 1.2 0.7 0.5 1.4 

22-11-2019 0.8 0.5 0.8 0.5 

20-12-2019 1.8 1.8 1.6 1.0 

Minimum Insoluble Solids 0.1 0.2 0.2 0.2 

Maximum Insoluble Solids 1.8 1.8 1.6 1.8 

Annual Average (4g/m2/year) 0.7 0.6 0.6 0.9 

Result Within Criteria Within Criteria Within Criteria Within Criteria 

 

A comparison of results from 2016 - 2019 has been undertaken in Table 16. The monthly average at 
all gauges remained below the allowable maximum increase of 2 g/m2/month and below the annual 
average of 4 g/m2/month. The 2019 results for the annual average were very similar to the 2018 results.  

Table 16: Depositional Dust Monitoring Summary (2016-2019) 

Dust 
Depositional 

Gauge 
Monitoring Summary for Annual Review Period 

Monitoring Period 

2019 2018 2017 2016 

(g/m2/month) 

DDG1 

Min. Insoluble Solids 0.1 0.1 0.1 0.13 

Max. Insoluble Solids 1.8 2.7 0.8 0.8 

Insoluble Solids Reporting Period Average 0.7 0.6 0.4 0.4 

DDG2 

Min. Insoluble Solids 0.2 0.1 <0.1 0.4 

Max. Insoluble Solids 1.8 0.7 0.9 4.7 

Insoluble Solids Reporting Period Average 0.6 0.31 0.32 1.23 

DDG3 

Min. Insoluble Solids 0.2 0.1 0.2 0.2 

Max. Insoluble Solids 1.6 1.6 2.4 1.6 

Insoluble Solids Reporting Period Average 0.6 0.8 0.8 0.5 

DDG4 

Min. Insoluble Solids 0.2 0.1 <0.1 0.3 

Max. Insoluble Solids 1.8 0.7 0.9 1.6 

Insoluble Solids Reporting Period Average 0.9 0.4 0.4 0.6 
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2. In the event that PASS is present in loam stockpiles a NATA accredited laboratory will provide 
a detailed report with liming rates for lime to be added by Holcim staff to screened loam to 
ensure no presence of PASS; 

3. All dredged material is sent through the plant with fines re-interned below the 3 meter water 
mark at a depth of 8 metres in the returns pond; and 

4. Testing of stockpiles to ensure that no PASS are present in concrete sands.  

 

6.7.3 Stockpiling & Sales 
Holcim have developed and implemented a testing regime using a NATA accredited laboratory to 
ensure compliance with PASS requirements for all sales of sand materials. This process includes: 

1. Routine sampling of sales material stockpiles at designated locations; and 

2. Implementation of a series of sales and production stockpiles to ensure any materials that have 
not been tested are isolated until tests confirm no presence of PASS thereafter sales loading 
occurs. 
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6.8 Summary of Environmental Performance 

A summary of the performance of environmental management measures and sampling results for 2019 are detailed in Table 20. 

Table 20: Environmental Performance at the Dunloe Sand Quarry in 2019 

Aspect Approval Criteria / EIS Prediction Performance during 2019 
reporting period 

Trend / key management 
implications 

Implemented / proposed 
management actions 

Meteorology  
EIS predictions are all below Project 
Approval criteria. 

Non-compliance as no 
meteorological station data for 
2019.  

Non-compliance 
The meteorological station was 
fixed in February 2020. 

Noise 
EIS predictions are all below Project 
Approval criteria. 

Quarterly monitoring has met the 
Project Approval Criteria. Consistently meets criteria. None Required. 

Air Quality 
EIS predictions are all below Project 
Approval criteria. 

Dust deposition results are within 
criteria of EPL, EIS and Project 
Approval.  
PM10 monitoring is no longer 
required at the site (when 
production remains below 
200,000T/annum). Therefore, no 
PM10 monitoring was undertaken 
in 2019. 

Improvement from previous 
years with no issues relating to 
monitoring. PM10 not required in 
2019 

None Required. 

Traffic Management 
EIS predictions are all below Project 
Approval criteria. 

Met operating criteria (number of 
trucks per day). 

This is an improvement on some 
past years.  None Required. 

Water Management 
EIS predictions are all below Project 
Approval criteria. 

Criteria meets EIS, EPL and 
Project Approval criteria. 
There were some 
inconsistencies with testing of 
monitoring parameters (including 

Groundwater consistent with 
trend data. 
 
Water monitoring generally 
consistent with trend data.  

Ensure water quality monitoring 
and analysis is completed in 
accordance with the EMP.   
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Aspect Approval Criteria / EIS Prediction Performance during 2019 
reporting period 

Trend / key management 
implications 

Implemented / proposed 
management actions 

algae and vertical profile of 
extraction ponds).  

Biodiversity 
No impacts to threatened species. No 
Project Approval criteria.  

Biodiversity monitoring was not 
undertaken in 2019. Non-compliance  

Biodiversity monitoring is to be 
completed in accordance with 
the Dunloe Sands Quarry 
Rehabilitation and Revegetation 
Plan in 2020. 

Heritage 
No impacts to Aboriginal Heritage. No 
Project Approval criteria. 

No impacts. See Section 6.6 for 
an update on Heritage surveys.  Consistently no impacts.  None required. 
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Table 32: Quarterly Chemical Analysis Monitoring 2019 Results 

Parameter 
(mg/L) 

Interim 
Target 
Criteria 

Baseline 
(2006/07) 

Dredge Pond (Dam 1) Silt Pond (Dam 2) 

2019 
Min 

2019 
Max 

2019 
Average 

2018 
Average for 
comparison 

2019  
Min 

2019 
Max 

2019 
Average 

Manganese 0.15 0.01-0.56 0.235 0.278 0.258 0.247 0.076 0.203 0.142 

Magnesium 40 0.8-173.0 9 11 10 6 9 11 10 

Sodium 280 7-1,770 37 53 45 24 36 46 42 

Potassium 17.5 0-71 4 5 4.8 3.7 4 5 4 

Bicarbonate 400 - 1 1 1 - 5 22 12 

Chloride 285 15-3,500 66 95 79 42 65 80 72 

Sulphate 175 9-753 164 174 170 114 158 164 163 

Aluminium 0.75 
<0.01-
4.96 0.68 0.92 0.80 0.74 0 0.58 0.16 

Arsenic 0.005 
<0.005-
0.027 0.001 0.001 0.001 

Not 
detected 0.001 0.003 0.0015 

Iron 
(Dissolved) 7.5 0.03-43 0.2 0.55 0.30 0.086 0.05 0.05 0.05 

Chlorophyll 
a 2-10 2-10 1 2 1 - 1 8 4 

 

Results obtained from quarterly chemical analysis of extraction pond water shows the results to be 
generally in accordance with the baseline criteria and interim target criteria of the EMP. The largest 
change between 2018 and 2019 was in relation to Chloride which increased from an average of 42mg/L 
to 79mg/L.  

Manganese in the Dredge Pond (Dam 1) was above interim criteria in 2017, 2018 and 2019.  

The site has also committed to completing quarterly creek monitoring within the surrounding 
environment in accordance with the EMP. A summary of results obtained from quarterly water quality 
monitoring is provided in Table 32 and Table 33. 

Table 33: Quarterly Northern Creek Water Quality Monitoring 2019 Results 

Parameter 
(mg/L) 

Interim 
Target 
Criteria 

Baseline 
(2006/07) 

SW3 SW4 

Min Max Avg Min Max Avg 

pH 5.5-7.5 3.55-8.44 6.4 6.9 6.7 6.9 7.6 7.2 

EC 
1800-
24000 286-45000 41 43000 19988 51 45300 23298 

DO >6 0.81-7.49 3.0 108.0 32.2 4.7 103.0 31.3 

Turbidity <20 3-67 0 18 9 0 7 3 

Suspended 
Solids <25 1.5-48 5 10 7 5 8 6 
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Table 36: Monthly Groundwater Quality Monitoring 2019 Results  

Location Parameter 
Interim 
Target 
Criteria 

Minimum Maximum 2019 
Average 

2018 
Average for 
comparison 

2017 
Average for 
Comparison 

DLP1 
pH 4.2-7.0 4.1 6.6 4.9 4.4 4.3 

EC 
(uS/cm) <2000 38 3570 698 

146 134 

DLP3 
pH 4.2-7.0 3.88 6.4 5.5 5.9 6 

EC 
(uS/cm) <2000 568 10400 6731 7320 7464 

DLP5 
pH 4.2-7.0 4.4 9.89 5.4 4.7 5.1 

EC 
(uS/cm) <2000 22 5623 1782 847.5 406 

DLP6 
pH 4.2-7.0 3.9 5.78 4.6 3.9 3.8 

EC 
(uS/cm) <2000 109 10190 2561 607.5 1270 

DLP7 
pH 4.2-7.0 4.4 7.51 6.3 7.0 6.9 

EC 
(uS/cm) <2000 367 3820 3039 3379 3125 

There was a large degree in variability across the sites for the 2019 monitoring, with this also being the 
case in 2018. Generally, the pH has been acidic to neutral. The EC has a high variability across sites 
ranging from 22 uS/cm to 10190 uS/cm.  

A summary of quarterly monitoring for Manganese and Magnesium is outlined in Table 37. 
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Table 37: Quarterly Groundwater Quality Monitoring 2019 Results  

Location Parameter Interim Target 
Criteria Q1 Q2 Q3 Q4 2019 Average 2018 Average 

for comparison  
2017 Average 

for comparison 

DLP1 

Manganese 
(mg/L) 0.15 0.05 0.038 0.033 0.034 0.039 0.014 0.024 

Magnesium 
(mg/L) 40 2 1 <1 <1 1.25 0.87 0.65 

DLP3 

Manganese 
(mg/L) 0.15 0.988 0.789 0.797 1.11 0.92 0.65 0.63 

Magnesium 
(mg/L) 40 193 142 130 236 175.3 131.2 126.7 

DLP5 

Manganese 
(mg/L) 0.15 0.02 0.127 0.212 0.16 0.13 0.031 0.060 

Magnesium 
(mg/L) 40 5 41 56 55 39.3 11.2 14.5 

DLP6 

Manganese 
(mg/L) 0.15 0.576 0.54 0.538 0.225 0.47 0.49 1.12 

Magnesium 
(mg/L) 40 8 8 6 6 7.0 6.8 14.45 

DLP7 

Manganese 
(mg/L) 0.15 0.072 0.078 0.082 0.074 0.077 0.21 0.068 

Magnesium 
(mg/L) 40 39 40 38 39 39.00 39.25 37.3 

Note: Where results are below the detectable limit (i.e. <0.5) the average has been calculated by removing the <.  
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When comparing the 2019 annual average for Manganese and Magnesium to 2018 totals, there is a 
large degree of similarity. However annual averages for Manganese and Magnesium have increase at 
DLP1, DLP3, and DLP5. The largest change is the Manganese level at DLP5 which increased from 
0.031 mg/L to 0.13 mg/L in 2019. DLP3 was once again above the interim criteria, as per 2017 and 
2018 results. Manganese levels at DPL6 were also above interim criteria in 2019. 

Long-term Trends: 

Results for Manganese and Magnesium are similar to previous years. DLP3 has been consistently 
above the interim target criteria, with this a trend across several years.  

A copy of all Quarterly groundwater monitoring has been attached as Appendix 2 to this report. 

Comparison to EIS Predictions: 

There was no evidence of any detrimental impact from the Quarry on groundwater. This is consistent 
with the EIS predictions.  

7.5 Water Take 

There is no water take associated with the Dunloe Sand Quarry.  
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Figure 4: Rehabilitation and Disturbance 
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8.3 Actions for the Next Reporting Period 

The DPIE 2015 Annual Review Guidelines require the Annual Review to outline the rehabilitation 
actions proposed during the next reporting period (1 January 2020 to 31 December 2020). These 
actions are detailed in Table 40. 

Table 40: Rehabilitation and Closure Actions for the Next Reporting Period (2020) 

Requirement Site Comment 

Describe the steps to be undertaken to progress 
agreement during next reporting period, where final 
rehabilitation outcomes have not yet been agreed 
between stakeholders. 

No rehabilitation proposed in 2020.    

Outline proposed rehabilitation trials, research projects 
and other initiatives to be undertaken during next 
reporting period. 

Rehabilitation inspections/monitoring to continue. An 
update will be provided in the 2020 Annual Review.  

Summary of rehabilitation activities proposed for next 
report period. 

No specific rehabilitation proposed for 2020. 

The three rehabilitation zones will continue to be 
managed and worked on in accordance with the 
approved EMP including invasive species removal and 
monitoring. 

  



https://www.holcim.com.au/dunloe-sand-quarry-pottsville-nsw
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10 INDEPENDENT AUDIT 
The site undertook an expansion of Independent Environmental Audit (IEA) in 2016 in accordance with 
the timeframes of the Project Approval. All actions raised in the IEA have been undertaken in 
accordance with the recommendations made by Consultants Mark Rigby & Associates. All actions were 
closed out in 2016. The next audit is due in 2021.  
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12 ACTIVITIES TO BE COMPLETED IN THE NEXT 
REPORTING PERIOD 

Holcim staff will undertake the following works and improvement measures and projects in 2020 to 
ensure compliance with the consent and to ensure that effective environmental management controls 
are in place and operating in accordance with the requirements of the Consent. 

Table 42: Improvement Actions for 2020 

Improvement Measure Activities 

Water Quality Monitoring Ensure water quality monitoring is completed in accordance with the 
EMP.  

Dust Monitoring Ensure dust monitoring is completed in accordance with the EMP. 

Biodiversity Weed spraying will continue at site during the next Annual Review 
period. 

Conduct fauna box monitoring annually. 
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14 APPENDICES 
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2 Noise Criteria

Schedule 3 Section 2 of the sites Project Approval outlines the applicable noise criteria for residential
receivers surrounding the quarry site.

The noise criteria are applicable when the site undertakes quarrying operations with the site permitted
to operate Monday to Friday 7am – 5pm, Saturday 7am – 12pm with no operations on Sunday.

Table 1 presents the noise criteria for each of the receivers as outlined in the Project Approval.

Table 1 Noise Criteria
Location Day Criteria dB LAeq(15min)2

All privately-owned receivers1 48
Note 1: Receiver locations are shown in Figure 1.

Note 2: Criteria applicable between Monday to Friday 7am – 5pm, Saturday 7am – 12pm with no operations on Sunday as the Table 2 of the Project Approval.
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4 Results

4.1 Assessment Results - Location R1

The monitored noise level contributions and observed meteorological conditions for R1 for are presented
in Table 2.

Table 2 Operator-Attended Noise Survey Results – Location R1

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

07/03/19 09:47 83 55 41
WD: S

WS: 2m/s
Rain: Nil

Birds 38-46
Wind in grass 38-42

Local residential noise 36-42
Distant traffic <36
Local traffic 38-83
Quarry Inaudible

Dunloe Quarry LAeq(15min) Contribution <31

4.2 Assessment Results - Location R2

The monitored noise level contributions and observed meteorological conditions for R2 are presented in
Table 3.

Table 3 Operator-Attended Noise Survey Results – Location R2

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

07/03/19 10:09 82 64 53
WD: S

WS: 2m/s
Rain: Nil

Highway traffic 48-60
Local traffic 46-82
Wind in trees <48
Quarry Inaudible

Dunloe Quarry LAeq(15min) Contribution <43
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4.3 Assessment Results - Location R3

The monitored noise level contributions and observed meteorological conditions R3 are presented in
Table 4.

Table 4 Operator-Attended Noise Survey Results – Location R3

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

07/03/19 10:31 62 46 42
WD: S

WS: 2m/s
Rain: Nil

Wind in trees 38-48
Birds 42-46

Distant traffic <38
Quarry Inaudible

Dunloe Quarry LAeq(15min) Contribution <32

4.4 Assessment Results - Location R4

The monitored noise level contributions and observed meteorological conditions for R4 are presented in
Table 5.

Table 5 Operator-Attended Noise Survey Results – Location R4

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

07/03/19 10:53 64 46 40
WD: S

WS: 2m/s
Rain: Nil

Aircraft 38-53
Wind in grass 36-46

Birds 48-62
Quarry Inaudible

Dunloe Quarry LAeq(15min) Contribution <30
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6 Discussion

6.1 Discussion of Results - Location R1

Quarry noise emissions were inaudible during noise monitoring conducted on Thursday 7 March 2019
at location R1, satisfying the relevant daytime noise limit of 48dB LAeq(15min). Extraneous noise sources
included birds, wind in grass, local residential noise, distant traffic, local traffic and were generally
constant throughout the measurement.

6.2 Discussion of Results - Location R2

Quarry noise emissions were inaudible during noise monitoring conducted on Thursday 7 March 2019
at location R2, satisfying the relevant daytime noise limit of 48dB LAeq(15min). Extraneous noise sources
included the continuous noise of the wind in trees, highway traffic and intermittent sources such as
passing local traffic.

6.3 Discussion of Results - Location R3

Quarry noise emissions were inaudible during noise monitoring conducted on Thursday 7 March 2019
at location R3, satisfying the relevant daytime noise limit of 48dB LAeq(15min). Extraneous noise sources
included highway traffic, local traffic and wind in trees. All extraneous noises were generally constant
during the 15 minute measurement at R3.

6.4 Discussion of Results - Location R4

Quarry noise emissions were inaudible during noise monitoring conducted on Thursday 7 March 2019
at location R4, satisfying the relevant daytime noise limit of 48dB LAeq(15min). Extraneous noise sources
included aircraft passby, wind in grass and birds were audible throughout the measurement.
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7 Conclusion

Muller Acoustic Consulting Pty Ltd (MAC) has completed a Noise Monitoring Assessment (NMA) on
behalf of Holcim (Australia) Pty Ltd at Dunloe Quarry, Pottsville, NSW. The assessment was completed
to determine the quarry’s compliance with the relevant criteria outlined in their Project Approval for
relevant surrounding residential receivers for the Quarter 1, ending March 2019.

Attended noise monitoring was undertaken on Thursday 7 March 2019 at representative monitoring
locations, with quarry noise contributions compared against the relevant criteria. The assessment has
identified that noise emissions generated by Dunloe Quarry comply with relevant noise criteria specified
in the Project Approval at all assessed residential receivers.
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Table A1 provides a number of technical terms have been used in this report.

Table A1 Glossary of Terms
Term Description
1/3 Octave Single octave bands divided into three parts
Octave A division of the frequency range into bands, the upper frequency limit of each band being twice

the lower frequency limit.
ABL Assessment Background Level (ABL) is defined in the NPI as a single figure background level for

each assessment period (day, evening and night). It is the tenth percentile of the measured LA90
statistical noise levels.

Adverse Weather Weather effects that enhance noise (that is, wind and temperature inversions) that occur at a site
for a significant period of time (that is, wind occurring more than 30% of the time in any
assessment period in any season and/or temperature inversions occurring more than 30% of the
nights in winter).

Ambient Noise The noise associated with a given environment. Typically a composite of sounds from many
sources located both near and far where no particular sound is dominant.

A Weighting A standard weighting of the audible frequencies designed to reflect the response of the human
ear to noise.

dBA Noise is measured in units called decibels (dB). There are several scales for describing noise, the
most common being the ‘A-weighted’ scale. This attempts to closely approximate the frequency
response of the human ear.

dB(Z), dB(L) Decibels Linear or decibels Z-weighted.
Hertz (Hz) The measure of frequency of sound wave oscillations per second - 1 oscillation per second

equals 1 hertz.
LA10 A noise level which is exceeded 10 % of the time. It is approximately equivalent to the average of

maximum noise levels.
LA90 Commonly referred to as the background noise, this is the level exceeded 90 % of the time.
LAeq The summation of noise over a selected period of time. It is the energy average noise from a

source, and is the equivalent continuous sound pressure level over a given period.
LAmax The maximum root mean squared (rms) sound pressure level received at the microphone during a

measuring interval.
RBL The Rating Background Level (RBL) is an overall single figure background level representing

each assessment period over the whole monitoring period. The RBL is used to determine the
intrusiveness criteria for noise assessment purposes and is the median of the ABL’s.

Sound power level (LW) This is a measure of the total power radiated by a source. The sound power of a source is a
fundamental location of the source and is independent of the surrounding environment. Or a
measure of the energy emitted from a source as sound and is given by :
= 10.log10 (W/Wo)
Where : W is the sound power in watts and Wo is the sound reference power at 10-12 watts.
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Table A2 provides a list of common noise sources and their typical sound level.

Table A2 Common Noise Sources and Their Typical Sound Pressure Levels (SPL), dBA
Source Typical Sound Level

Threshold of pain 140
Jet engine 130

Hydraulic hammer 120
Chainsaw 110

Industrial workshop 100
Lawn-mower (operator position) 90

Heavy traffic (footpath) 80
Elevated speech 70

Typical conversation 60
Ambient suburban environment 40

Ambient rural environment 30
Bedroom (night with windows closed) 20

Threshold of hearing 0

Figure A1 – Human Perception of Sound
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2 Noise Criteria

Schedule 3 Section 2 of the Project Approval outlines the applicable noise criteria for residential receivers
surrounding the quarry site.

The noise criteria are applicable when the site undertakes quarrying operations within the permitted
operating hours Monday to Friday 7am – 5pm, Saturday 7am – 12pm with no operations on Sunday.

Table 1 presents the noise criteria for each of the receivers as outlined in the Project Approval.

Table 1 Noise Criteria
Location Day Criteria dB LAeq(15min)2

All privately-owned receivers1 48
Note 1: Receiver locations are shown in Figure 1.

Note 2: Criteria applicable between Monday to Friday 7am – 5pm, Saturday 7am – 12pm with no operations on Sunday as the Table 2 of the Project Approval.
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4 Results

4.1 Assessment Results - Location R1

The monitored noise level contributions and observed meteorological conditions for R1 for are presented
in Table 2.

Table 2 Operator-Attended Noise Survey Results – Location R1

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

18/06/2019 13:00 89 61 35
WD: NW

WS: 1.6m/s
Rain: Nil

Cars on Farm 40-89
Residents Talking 45-55

Cows 63-80
Quarry Truck (5 Secs) 43

Dunloe Quarry LAeq(15min) Contribution <25

4.2 Assessment Results - Location R2

The monitored noise level contributions and observed meteorological conditions for R2 are presented in
Table 3.

Table 3 Operator-Attended Noise Survey Results – Location R2

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

18/06/2019 13:25 87 66 48
WD: NW

WS: 1.3m/s
Rain: Nil

Traffic 50-87
Construction pumps in

adjacent field 45-48
Quarry Inaudible

Dunloe Quarry LAeq(15min) Contribution <38
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4.3 Assessment Results - Location R3

The monitored noise level contributions and observed meteorological conditions R3 are presented in
Table 4.

Table 4 Operator-Attended Noise Survey Results – Location R3

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

18/06/2019 13:45 63 44 37
WD: NW

WS: 0.5m/s
Rain: Nil

Chainsaw 40-45
Distant Traffic 35-40

Birds 50-63
Wind in Trees 30-35

Quarry Inaudible
Dunloe Quarry LAeq(15min) Contribution <27

4.4 Assessment Results - Location R4

The monitored noise level contributions and observed meteorological conditions for R4 are presented in
Table 5.

Table 5 Operator-Attended Noise Survey Results – Location R4

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

18/06/2019 14:04 65 36 28
WD: NW

WS: 0.1m/s
Rain: Nil

Distant Traffic 30-34
Aircraft 36-44
Birds 40-65

Quarry Inaudible
Dunloe Quarry LAeq(15min) Contribution <18
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6 Discussion

6.1 Discussion of Results - Location R1

Quarry noise emissions were briefly audible during noise monitoring conducted on Tuesday
18 June 2019 at location R1 however satisfied the relevant daytime noise limit of 48dB LAeq(15min).
Extraneous noise sources included birds, wind in grass, local residential noise, distant traffic, farm
vehicles and were generally constant throughout the measurement.

6.2 Discussion of Results - Location R2

Quarry noise emissions were inaudible during noise monitoring conducted on Tuesday 18 June 2019 at
location R2, satisfying the relevant daytime noise limit of 48dB LAeq(15min). Extraneous noise sources
included the continuous noise of the wind in trees, traffic noise and pumps operating in the adjacent
field.

6.3 Discussion of Results - Location R3

Quarry noise emissions were inaudible during noise monitoring conducted on Tuesday 18 June 2019 at
location R3, satisfying the relevant daytime noise limit of 48dB LAeq(15min). Extraneous noise sources
included distant traffic, birds and wind in trees. All extraneous noises were generally constant during the
15 minute measurement at R3.

6.4 Discussion of Results - Location R4

Quarry noise emissions were inaudible during noise monitoring conducted on Tuesday 18 June 2019 at
location R4, satisfying the relevant daytime noise limit of 48dB LAeq(15min). Extraneous noise sources
included aircraft passby, distant traffic and birds were audible throughout the measurement.
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7 Conclusion

Muller Acoustic Consulting Pty Ltd (MAC) has completed a Noise Monitoring Assessment (NMA) on
behalf of Holcim (Australia) Pty Ltd at Dunloe Quarry, Pottsville, NSW. The assessment was completed
to determine the quarry’s compliance with the relevant criteria outlined in their Project Approval for
relevant surrounding residential receivers for the Quarter 2, ending June 2019.

Attended noise monitoring was undertaken on Tuesday 18 June 2019 at representative monitoring
locations, with quarry noise contributions compared against the relevant criteria. The assessment has
identified that noise emissions generated by Dunloe Quarry complies with the relevant noise criteria
specified in the Project Approval at all assessed residential receivers.
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Table A1 provides a number of technical terms have been used in this report.

Table A1 Glossary of Terms
Term Description
1/3 Octave Single octave bands divided into three parts
Octave A division of the frequency range into bands, the upper frequency limit of each band being twice

the lower frequency limit.
ABL Assessment Background Level (ABL) is defined in the NPI as a single figure background level for

each assessment period (day, evening and night). It is the tenth percentile of the measured LA90
statistical noise levels.

Adverse Weather Weather effects that enhance noise (that is, wind and temperature inversions) that occur at a site
for a significant period of time (that is, wind occurring more than 30% of the time in any
assessment period in any season and/or temperature inversions occurring more than 30% of the
nights in winter).

Ambient Noise The noise associated with a given environment. Typically a composite of sounds from many
sources located both near and far where no particular sound is dominant.

A Weighting A standard weighting of the audible frequencies designed to reflect the response of the human
ear to noise.

dBA Noise is measured in units called decibels (dB). There are several scales for describing noise, the
most common being the ‘A-weighted’ scale. This attempts to closely approximate the frequency
response of the human ear.

dB(Z), dB(L) Decibels Linear or decibels Z-weighted.
Hertz (Hz) The measure of frequency of sound wave oscillations per second - 1 oscillation per second

equals 1 hertz.
LA10 A noise level which is exceeded 10 % of the time. It is approximately equivalent to the average of

maximum noise levels.
LA90 Commonly referred to as the background noise, this is the level exceeded 90 % of the time.
LAeq The summation of noise over a selected period of time. It is the energy average noise from a

source, and is the equivalent continuous sound pressure level over a given period.
LAmax The maximum root mean squared (rms) sound pressure level received at the microphone during a

measuring interval.
RBL The Rating Background Level (RBL) is an overall single figure background level representing

each assessment period over the whole monitoring period. The RBL is used to determine the
intrusiveness criteria for noise assessment purposes and is the median of the ABL’s.

Sound power level (LW) This is a measure of the total power radiated by a source. The sound power of a source is a
fundamental location of the source and is independent of the surrounding environment. Or a
measure of the energy emitted from a source as sound and is given by :
= 10.log10 (W/Wo)
Where : W is the sound power in watts and Wo is the sound reference power at 10-12 watts.
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Table A2 provides a list of common noise sources and their typical sound level.

Table A2 Common Noise Sources and Their Typical Sound Pressure Levels (SPL), dBA
Source Typical Sound Level

Threshold of pain 140
Jet engine 130

Hydraulic hammer 120
Chainsaw 110

Industrial workshop 100
Lawn-mower (operator position) 90

Heavy traffic (footpath) 80
Elevated speech 70

Typical conversation 60
Ambient suburban environment 40

Ambient rural environment 30
Bedroom (night with windows closed) 20

Threshold of hearing 0

Figure A1 – Human Perception of Sound
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2 Noise Criteria

Schedule 3 Section 2 of the Project Approval outlines the applicable noise criteria for residential receivers
surrounding the quarry site.

The noise criteria are applicable when the site undertakes quarrying operations within the permitted
operating hours Monday to Friday 7am – 5pm, Saturday 7am – 12pm with no operations on Sunday.

Table 1 presents the noise criteria for each of the receivers as outlined in the Project Approval.

Table 1 Noise Criteria
Location Day Criteria dB LAeq(15min)2

All privately-owned receivers1 48
Note 1: Receiver locations are shown in Figure 1.

Note 2: Criteria applicable between Monday to Friday 7am – 5pm, Saturday 7am – 12pm with no operations on Sunday as the Table 2 of the Project Approval.
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4 Results

4.1 Assessment Results - Location R1

The monitored noise level contributions and observed meteorological conditions for R1 are presented in
Table 2.

Table 2 Operator-Attended Noise Survey Results – Location R1

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

20/08/2019 13:55 71 46 34
WD: SE

WS: 1.5m/s
Rain: Nil

Resident’s Car 50-65
Aircraft 38-43
Birds 38-45

Quarry briefly audible
Dunloe Quarry LAeq(15min) Contribution <25

4.2 Assessment Results - Location R2

The monitored noise level contributions and observed meteorological conditions for R2 are presented in
Table 3.

Table 3 Operator-Attended Noise Survey Results – Location R2

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

20/08/2019 13:28 76 57 47
WD: SE

WS: 1.5-2m/s
Rain: Nil

Traffic 50-87
Tractor in field 36-41

Quarry Inaudible
Dunloe Quarry LAeq(15min) Contribution <37



MAC180611-07RP5 Page | 12

4.3 Assessment Results - Location R3

The monitored noise level contributions and observed meteorological conditions for R3 are presented in
Table 4.

Table 4 Operator-Attended Noise Survey Results – Location R3

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

20/08/2019 14:21 69 47 41
WD: SE

WS: 1.5-2m/s
Rain: Nil

Local Traffic 55-67
Dog Bark 44-48

Wind in Trees 35-40
Quarry truck just audible

~38-40 (5 secs)
Dunloe Quarry LAeq(15min) Contribution <35

4.4 Assessment Results - Location R4

The monitored noise level contributions and observed meteorological conditions for R4 are presented in
Table 5.

Table 5 Operator-Attended Noise Survey Results – Location R4

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

20/08/2019 14:42 69 47 38
WD: SE

WS: 1.5-2m/s
Rain: Nil

Aircraft 46-49
Birds 40-52

Quarry Inaudible
Dunloe Quarry LAeq(15min) Contribution <30
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6 Discussion

6.1 Discussion of Results - Location R1

Quarry noise emissions were briefly audible during noise monitoring conducted on Tuesday 20 August
2019 at location R1 however satisfied the relevant daytime noise limit of 48dB LAeq(15min). Extraneous
noise sources included birds, local residential noise and aircraft.

6.2 Discussion of Results - Location R2

Quarry noise emissions were inaudible during noise monitoring conducted on Tuesday 20 August 2019
at location R2, satisfying the relevant daytime noise limit of 48dB LAeq(15min). Extraneous noise sources
included the continuous operation of farm vehicles in adjacent paddock and local traffic noise.

6.3 Discussion of Results - Location R3

Quarry noise emissions were just audible for a very short period (<5 seconds) during noise monitoring
conducted on Tuesday 20 August 2019 at location R3, with the contribution estimated to be
<35dB LAeq(15min), satisfying the relevant daytime noise limit of 48dB LAeq(15min). Extraneous noise
sources included local traffic, dogs barking and wind in trees. All extraneous noises were generally
constant during the 15 minute measurement at R3.

6.4 Discussion of Results - Location R4

Quarry noise emissions were inaudible during noise monitoring conducted on Tuesday 20 August 2019
at location R4, satisfying the relevant daytime noise limit of 48dB LAeq(15min). Extraneous noise sources
included aircraft and birds throughout the measurement.
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7 Conclusion

Muller Acoustic Consulting Pty Ltd (MAC) has completed a Noise Monitoring Assessment (NMA) on
behalf of Holcim (Australia) Pty Ltd at Dunloe Quarry, Pottsville, NSW. The assessment was completed
to determine the quarry’s compliance with the relevant criteria outlined in their Project Approval for
relevant surrounding residential receivers for the Quarter 3, ending September 2019.

Attended noise monitoring was undertaken on Tuesday 20 August 2019 at representative monitoring
locations, with quarry noise contributions compared against the relevant criteria. The assessment has
identified that noise emissions generated by Dunloe Quarry complies with the relevant noise criteria
specified in the Project Approval at all assessed residential receivers.
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Table A1 provides a number of technical terms have been used in this report.

Table A1 Glossary of Terms
Term Description
1/3 Octave Single octave bands divided into three parts
Octave A division of the frequency range into bands, the upper frequency limit of each band being twice

the lower frequency limit.
ABL Assessment Background Level (ABL) is defined in the NPI as a single figure background level for

each assessment period (day, evening and night). It is the tenth percentile of the measured LA90
statistical noise levels.

Adverse Weather Weather effects that enhance noise (that is, wind and temperature inversions) that occur at a site
for a significant period of time (that is, wind occurring more than 30% of the time in any
assessment period in any season and/or temperature inversions occurring more than 30% of the
nights in winter).

Ambient Noise The noise associated with a given environment. Typically a composite of sounds from many
sources located both near and far where no particular sound is dominant.

A Weighting A standard weighting of the audible frequencies designed to reflect the response of the human
ear to noise.

dBA Noise is measured in units called decibels (dB). There are several scales for describing noise, the
most common being the ‘A-weighted’ scale. This attempts to closely approximate the frequency
response of the human ear.

dB(Z), dB(L) Decibels Linear or decibels Z-weighted.
Hertz (Hz) The measure of frequency of sound wave oscillations per second - 1 oscillation per second

equals 1 hertz.
LA10 A noise level which is exceeded 10 % of the time. It is approximately equivalent to the average of

maximum noise levels.
LA90 Commonly referred to as the background noise, this is the level exceeded 90 % of the time.
LAeq The summation of noise over a selected period of time. It is the energy average noise from a

source, and is the equivalent continuous sound pressure level over a given period.
LAmax The maximum root mean squared (rms) sound pressure level received at the microphone during a

measuring interval.
RBL The Rating Background Level (RBL) is an overall single figure background level representing

each assessment period over the whole monitoring period. The RBL is used to determine the
intrusiveness criteria for noise assessment purposes and is the median of the ABL’s.

Sound power level (LW) This is a measure of the total power radiated by a source. The sound power of a source is a
fundamental location of the source and is independent of the surrounding environment. Or a
measure of the energy emitted from a source as sound and is given by :
= 10.log10 (W/Wo)
Where : W is the sound power in watts and Wo is the sound reference power at 10-12 watts.
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Table A2 provides a list of common noise sources and their typical sound level.

Table A2 Common Noise Sources and Their Typical Sound Pressure Levels (SPL), dBA
Source Typical Sound Level

Threshold of pain 140
Jet engine 130

Hydraulic hammer 120
Chainsaw 110

Industrial workshop 100
Lawn-mower (operator position) 90

Heavy traffic (footpath) 80
Elevated speech 70

Typical conversation 60
Ambient suburban environment 40

Ambient rural environment 30
Bedroom (night with windows closed) 20

Threshold of hearing 0

Figure A1 – Human Perception of Sound
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2 Noise Criteria

Schedule 3 Section 2 of the Project Approval outlines the applicable noise criteria for residential receivers
surrounding the quarry site.

The noise criteria are applicable when the site undertakes quarrying operations within the permitted
operating hours Monday to Friday 7am – 5pm, Saturday 7am – 12pm with no operations on Sunday.

Table 1 presents the noise criteria for each of the receivers as outlined in the Project Approval.

Table 1 Noise Criteria
Location Day Criteria dB LAeq(15min)2

All privately-owned receivers1 48
Note 1: Receiver locations are shown in Figure 1.

Note 2: Criteria applicable between Monday to Friday 7am – 5pm, Saturday 7am – 12pm with no operations on Sunday as the Table 2 of the Project Approval.
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FIGURE 1 
LOCALITY PLAN
REF: MAC180611-07

KEY

*Imagery Source : nearmaps
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4 Results

4.1 Assessment Results - Location R1

The monitored noise level contributions and observed meteorological conditions for R1 are presented in
Table 2.

Table 2 Operator-Attended Noise Survey Results – Location R1

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

28/11/2019 11:44 82 57 33
WD: E

WS: 2m/s
Rain: Nil

Birds 34-39
Insects <34
Traffic 33-82

Quarry inaudible
Dunloe Quarry LAeq(15min) Contribution <30

4.2 Assessment Results - Location R2

The monitored noise level contributions and observed meteorological conditions for R2 are presented in
Table 3.

Table 3 Operator-Attended Noise Survey Results – Location R2

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

28/11/2019 12:08 85 64 46
WD: E

WS: 0.5m/s
Rain: Nil

Traffic 46-76
Birds <46

Local residential noise 46-60
Quarry inaudible

Dunloe Quarry LAeq(15min) Contribution <30



MAC180611-07RP6 Page | 12

4.3 Assessment Results - Location R3

The monitored noise level contributions and observed meteorological conditions for R3 are presented in
Table 4.

Table 4 Operator-Attended Noise Survey Results – Location R3

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

28/11/2019 12:32 62 43 37
WD: E

WS: 1m/s
Rain: Nil

Aircraft 38-44
Birds 36-62
Wind 36-44
Traffic <38
Insects <38

Quarry inaudible
Dunloe Quarry LAeq(15min) Contribution <30

4.4 Assessment Results - Location R4

The monitored noise level contributions and observed meteorological conditions for R4 are presented in
Table 5.

Table 5 Operator-Attended Noise Survey Results – Location R4

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

28/11/2019 13:00 57 44 40
WD: E

WS: 2m/s
Rain: Nil

Traffic <36
Wind 34-44
Birds 36-57

Quarry inaudible
Dunloe Quarry LAeq(15min) Contribution <30
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5 Discussion

5.1 Discussion of Results - Location R1

Quarry noise emissions were inaudible during noise monitoring conducted on Thursday
28 November 2019 at location R1. Quarry noise contributions were estimated to satisfy the relevant
daytime noise limit of 48dB LAeq(15min). Extraneous noise sources include birds, insects and traffic
during the monitoring period.

5.2 Discussion of Results - Location R2

Quarry noise emissions were inaudible during noise monitoring conducted on Thursday
28 November 2019 at location R2. Quarry noise contributions were estimated to satisfy the relevant
daytime noise limit of 48dB LAeq(15min). Extraneous noise sources include traffic, birds and local
residential noise during the monitoring period.

5.3 Discussion of Results - Location R3

Quarry noise emissions were inaudible during noise monitoring conducted on Thursday
28 November 2019 at location R3. Quarry noise contributions were estimated to satisfy the relevant
daytime noise limit of 48dB LAeq(15min). Extraneous noise sources include aircraft, birds, wind in trees,
traffic and insects during the monitoring period.

5.4 Discussion of Results - Location R4

Quarry noise emissions were inaudible during noise monitoring conducted on Thursday
28 November 2019 at location R4. Quarry noise contributions were estimated to satisfy the relevant
daytime noise limit of 48dB LAeq(15min). Extraneous noise sources include traffic, wind in trees and birds
during the monitoring period.
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6 Conclusion

Muller Acoustic Consulting Pty Ltd (MAC) has completed a Noise Monitoring Assessment (NMA) on
behalf of Holcim (Australia) Pty Ltd at Dunloe Quarry, Pottsville, NSW. The assessment was completed
to determine the quarry’s compliance with the relevant criteria outlined in their Project Approval for
relevant surrounding residential receivers for the Quarter 4, ending December 2019.

Attended noise monitoring was undertaken on Thursday 28 November 2019 at representative monitoring
locations, with quarry noise contributions compared against the relevant criteria. The assessment has
identified that noise emissions generated by Dunloe Quarry complies with the relevant noise criteria
specified in the Project Approval at all assessed residential receivers.
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Table A1 provides a number of technical terms have been used in this report.

Table A1 Glossary of Terms
Term Description
1/3 Octave Single octave bands divided into three parts
Octave A division of the frequency range into bands, the upper frequency limit of each band being twice

the lower frequency limit.
ABL Assessment Background Level (ABL) is defined in the NPI as a single figure background level for

each assessment period (day, evening and night). It is the tenth percentile of the measured LA90
statistical noise levels.

Adverse Weather Weather effects that enhance noise (that is, wind and temperature inversions) that occur at a site
for a significant period of time (that is, wind occurring more than 30% of the time in any
assessment period in any season and/or temperature inversions occurring more than 30% of the
nights in winter).

Ambient Noise The noise associated with a given environment. Typically a composite of sounds from many
sources located both near and far where no particular sound is dominant.

A Weighting A standard weighting of the audible frequencies designed to reflect the response of the human
ear to noise.

dBA Noise is measured in units called decibels (dB). There are several scales for describing noise, the
most common being the ‘A-weighted’ scale. This attempts to closely approximate the frequency
response of the human ear.

dB(Z), dB(L) Decibels Linear or decibels Z-weighted.
Hertz (Hz) The measure of frequency of sound wave oscillations per second - 1 oscillation per second

equals 1 hertz.
LA10 A noise level which is exceeded 10 % of the time. It is approximately equivalent to the average of

maximum noise levels.
LA90 Commonly referred to as the background noise, this is the level exceeded 90 % of the time.
LAeq The summation of noise over a selected period of time. It is the energy average noise from a

source, and is the equivalent continuous sound pressure level over a given period.
LAmax The maximum root mean squared (rms) sound pressure level received at the microphone during a

measuring interval.
RBL The Rating Background Level (RBL) is an overall single figure background level representing

each assessment period over the whole monitoring period. The RBL is used to determine the
intrusiveness criteria for noise assessment purposes and is the median of the ABL’s.

Sound power level (LW) This is a measure of the total power radiated by a source. The sound power of a source is a
fundamental location of the source and is independent of the surrounding environment. Or a
measure of the energy emitted from a source as sound and is given by :
= 10.log10 (W/Wo)
Where : W is the sound power in watts and Wo is the sound reference power at 10-12 watts.
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Table A2 provides a list of common noise sources and their typical sound level.

Table A2 Common Noise Sources and Their Typical Sound Pressure Levels (SPL), dBA
Source Typical Sound Level

Threshold of pain 140
Jet engine 130

Hydraulic hammer 120
Chainsaw 110

Industrial workshop 100
Lawn-mower (operator position) 90

Heavy traffic (footpath) 80
Elevated speech 70

Typical conversation 60
Ambient suburban environment 40

Ambient rural environment 30
Bedroom (night with windows closed) 20

Threshold of hearing 0

Figure A1 – Human Perception of Sound
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APPENDIX 2 
 

DUNLOE SAND QUARRY LONGTERM 
ENVIRONMENTAL MONITORING 

 
  



D1 D2 D3 D4

g/m2/month g/m2/month g/m2/month g/m2/month
Appendix of 2015 AEMR 17-07-2015 Dunloe Sands 0.3 0.2 0.7 0.4

Appendix of 2015 AEMR 19-08-2015 Dunloe Sands 0.3 0.3 0.2 0.2

Appendix of 2015 AEMR 17-09-2015 Dunloe Sands 0.5 1.6 0.4 0.5

Appendix of 2015 AEMR 21-10-2015 Dunloe Sands 0.1 0.6 0.2 0.1

Appendix of 2015 AEMR 25-11-2015 Dunloe Sands 0.3 1.7 0.6 0.5

Appendix of 2015 AEMR 16-12-2015 Dunloe Sands 0.7 0.8 0.4 0.6

2016 AEMR Jan-16 Dunloe Sands 0.3 0.4 0.5 0.6
2016 AEMR Feb-16 Dunloe Sands 0.4 0.6 0.5 0.5
2016 AEMR Mar-16 Dunloe Sands 0.2 4.7 0.3 0.5
2016 AEMR Apr-16 Dunloe Sands 0.2 1.6 0.2 0.8
2016 AEMR May-16 Dunloe Sands 0.3 1.2 0.3 1.6
2016 AEMR Jun-16 Dunloe Sands 0.3 1.1 1.6 0.5
2016 AEMR Jul-16 Dunloe Sands 0.13 0.52 0.41 0.39
2016 AEMR Aug-16 Dunloe Sands 0.6 0.5 0.3 0.4
2016 AEMR Sep-16 Dunloe Sands 0.8 0.5 0.4 0.3
2016 AEMR Oct-16 Dunloe Sands 0.8 0.5 0.4 0.3
2016 AEMR Nov-16 Dunloe Sands 0.4 1.9 0.3 0.4
2016 AEMR Dec-16 Dunloe Sands 0.5 1.7 0.6 0.5

2017 Q1 Env Mon report 30-01-2017 Dunloe Sands 0.3 0.2 0.5 0.3
2017 Q1 Env Mon report 27-02-2017 Dunloe Sands 0.3 0.2 0.2 0.3
2017 Enviro Monitoring 22-03-2017 Dunloe Sands 0.2 0.1 2.4 0.3
2017 Enviro Monitoring 19-04-2017 Dunloe Sands 0.2 0.9 1 0.3
2017 Enviro Monitoring 17-05-2017 Dunloe Sands 0.8 0.8 1.4 0.7
2017 Enviro Monitoring 14-06-2017 Dunloe Sands 0.2 0.2 0.2 0.2
2017 Enviro Monitoring 12-07-2017 Dunloe Sands 0.3 0.1 0.2 0.3
2017 Enviro Monitoring 09-08-2017 Dunloe Sands 0.1 0.1 0.2 0.5
2017 Enviro Monitoring 06-09-2017 Dunloe Sands 0.5 0.2 0.5 0.5
2017 Enviro Monitoring 04-10-2017 Dunloe Sands 0.7 0.6 2.4 0.9
2017 Enviro Monitoring 01-11-2017 Dunloe Sands 0.5 0.3 0.8 0.5
2017 Enviro Monitoring 29-11-2017 Dunloe Sands 0.1 0.2 0.3 0.1
2017 Enviro Monitoring 28-12-2017 Dunloe Sands 0.4 0.3 0.2 0.2
2018 Enviro Monitoring 24-01-2018 Dunloe Sands 0.1 0.1 0.1 0.1
2018 Enviro Monitoring 21-02-2018 Dunloe Sands 2.7 0.7 1.6 0.6
2018 Enviro Monitoring 21-03-2018 Dunloe Sands 0.4 4.9c 11.8c 7.1c
2018 Enviro Monitoring 18-04-2018 Dunloe Sands 0.4 0.1 0.3 0.2
2018 Enviro Monitoring 16-05-2018 Dunloe Sands 0.2 0.4 0.6 0.3
2018 Enviro Monitoring 13-06-2018 Dunloe Sands 0.3 0.2 5.2c 0.4
2018 Enviro Monitoring 11-07-2018 Dunloe Sands 0.5 0.4 0.5 0.2
2018 Enviro Monitoring 08-08-2018 Dunloe Sands 0.4 0.5 0.3 0.2
2018 Enviro Monitoring 05-09-2018 Dunloe Sands NS NS NS NS
2018 Enviro Monitoring 05-10-2018 Dunloe Sands 0.1 0.4 0.3 0.7
2018 Enviro Monitoring 06-11-2018 Dunloe Sands 0.1 0.1 1.5 0.7
2018 Enviro Monitoring 07-12-2018 Dunloe Sands 1 0.2 1.6 0.3
2019 Enviro Monitoring 08-01-2019 Dunloe Sands 0.5 0.6 0.5 0.3
2019 Enviro Monitoring 05-02-2019 Dunloe Sands 0.2 0.2 0.2 0.2
2019 Enviro Monitoring 08-03-2019 Dunloe Sands 1.1 1 1.2 0.9
2019 Enviro Monitoring 05-04-2019 Dunloe Sands 0.5 0.2 0.2 0.9
2019 Enviro Monitoring 07-05-2019 Dunloe Sands 0.1 0.4 0.2 1.2
2019 Enviro Monitoring 04-06-2019 Dunloe Sands 0.2 0.4 0.7 0.2
2019 Enviro Monitoring 04-07-2019 Dunloe Sands 0.3 0.3 0.2 1.1
2019 Enviro Monitoring 29-08-2019 Dunloe Sands 0.5 0.5 0.4 1.8
2019 Enviro Monitoring 26-09-2019 Dunloe Sands 0.7 0.6 0.5 1.5
2019 Enviro Monitoring 24-10-2019 Dunloe Sands 1.2 0.7 0.5 1.4
2019 Enviro Monitoring 22-11-2019 Dunloe Sands 0.8 0.5 0.8 0.5
2019 Enviro Monitoring 20-12-2019 Dunloe Sands 1.8 1.8 1.6 1

0.1 0.1 0.1 0.1
2.7 4.7 2.4 1.8
0.48 0.66 0.62 0.55

Longterm Depositional Dust Monitoring at Dunloe Sands Quarry  

Average

Data located Date Location

Minimum
Maximum

\\au.slr.local\Corporate\Projects-SLR\630-SrvNTL\630-NTL\630.12676 Holcim Quarries Annual Reporting 2018\04 Reports\Dunloe Sands\Environmental Monitoring Database\Dunloe Sands Enviro longterm mon 18.xlsx
DUST Printed 24-03-2020 11:40 AM



pH EC
DO 

(membrane 
electrode)

Turbidity TSS
Total 

Phosphorus-P 
Total-N Calcium Magnesium Potassium

Sulfur as 
Sulfate 

Arsenic (Total)  Iron (Total)
Manganese 

(Total)

pH µScm-1 mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
2011/2012 AEMR Dec-11 SW3 6 253 8.4 8 0.03 0.05
2011/2012 AEMR Mar-12 SW3 5.4 227 5.5 11 0.02 0.96
2011/2012 AEMR Jun-12 SW3 6 314 7.8 36 12 0.05 0.7 8.2
2011/2012 AEMR 27-09-2012 SW3 6.7 17676 7.6 10 5.2 0.03 0.52
2012/2013 AEMR Dec-12 SW3 6.7 25765 6 14 0.04 0.7
2012/2013 AEMR Mar-13 SW3 6.7 3489 6.8 8.4 0.03 0.53
2012/2013 AEMR Jun-13 SW3 6 692 7.2 48
2012/2013 AEMR Sep-13 SW3 7 17686 7.3 14 0.02 0.38
2013/2014 AEMR 12-12-2013 SW3 7.1 25681 5.8 13 0.02 0.34
2013/2014 AEMR Mar-14 SW3 3.7 1753 2.9 42 0.05 1.54
2013/2014 AEMR 31-03-2014 SW3 3.7 1753 2.9 77 42 0.05 1.54
2013/2014 AEMR 25-06-2014 SW3 5.7 19911 8.9 14 9 <0.02 0.76
2013/2014 AEMR Aug-14 SW3 7.9 41455 8.4 5.8 <0.02 0.2
2013/2014 AEMR 29-09-2014 SW3 7.9 41455 8.4 6.2 5.8 <0.02 0.2 123 16 7 505 <0.005 11 106

Appendix of 2015 AEMR 15-12-2014 SW3 7.7 30732 7.9 9.9 35 0.03 0.36
Appendix of 2015 AEMR 26-03-2015 SW3 3.7 1834 4.8 54 23 0.04 1.32
Appendix of 2015 AEMR 24-04-2015 SW3 6.5 12467 7.2 7.8 4.0 0.15 0.46
Appendix of 2015 AEMR 17-09-2015 SW3 6.7 15704 7.3 33 20 0.02 0.45
Appendix of 2015 AEMR 11-12-2015 SW3 6.5 15038 6.8 13 24 <0.02 0.41
Appendix of 2016 AEMR 24-03-2016 SW3 3.8 2548 3.6 54 24 0.06 1.16
Appendix of 2016 AEMR 30-06-2016 SW3 5.5 1501.6 6.8 31 25 0.03 0.87
Appendix of 2016 AEMR 29-09-2016 SW3 6.7 38914 6.1 5.6 0.02 0.23
Appendix of 2016 AEMR 20-12-2016 SW3 7.4 36425 7.1 6.2 <0.02 0.31

AEMR 2019 08-03-2019 SW3 6.92 41 2.97 0 5
AEMR 2019 04-06-2019 SW3 6.84 30600 7.8 14 6
AEMR 2019 29-08-2019 SW3 6.36 6310 9.9 17.5 10
AEMR 2019 22-11-2019 SW3 6.79 43000 108 5.6 6

27 27 27 16 27 17 22 2 1 1 1 0 1 1

3.7 41 2.9 0 4 0.02 0.05 8.2 16 7 505 0 11 106
7.9 43000 108 77 48 0.15 1.54 123 16 7 505 0 11 106

6.22 16045.36 10.38 23.94 16.00 0.04 0.64 65.60 16.00 7.00 505.00 #DIV/0! 11.00 106.00
2011/2012 AEMR Dec-11 SW4 6.4 1504 5.3 12 0.03 0.63
2011/2012 AEMR Mar-12 SW4 6 458 6.8 6.7 0.03 0.81
2011/2012 AEMR Jun-12 SW4 6.2 805 8.6 26 7.7 0.04 0.78 10
2011/2012 AEMR 27-09-2012 SW4 7 23790 7 5.1 10 <0.02 0.27
2012/2013 AEMR Dec-12 SW4 7 30543 5.7 9.4 <0.02 0.39
2012/2013 AEMR Mar-13 SW4 7.6 29821 7 9.6 0.02 0.54
2012/2013 AEMR Jun-13 SW4 5.9 890 7.4 16
2012/2013 AEMR Sep-13 SW4 6.8 16825 7.2 8.8 0.02 0.41
2013/2014 AEMR 12-12-2013 SW4 6.7 17021 5.5 15 0.03 0.51
2013/2014 AEMR Mar-14 SW4 3.8 1354 2.5 41 0.04 1.43
2013/2014 AEMR 31-03-2014 SW4 3.8 1354 2.5 76 41 0.04 1.43
2013/2014 AEMR 25-06-2014 SW4 6.5 25363 8.4 12 8 <0.02 0.5
2013/2014 AEMR Aug-14 SW4 7.1 22190 8.4 6 <0.02 0.31
2013/2014 AEMR 29-09-2014 SW4 7.1 22190 8.4 9.8 6 <0.02 0.31

Appendix of 2015 AEMR 15-12-2014 SW4 8 29257 10 11 33 0.05 0.86
Appendix of 2015 AEMR 26-03-2015 SW4 3.7 1426 4.7 48 24 0.1 1.15
Appendix of 2015 AEMR 24-04-2015 SW4 6.4 12416 7.4 22 18 0.02 0.45
Appendix of 2015 AEMR 17-09-2015 SW4 6.7 8008 7.3 19 11 0.02 0.48
Appendix of 2015 AEMR 11-12-2015 SW4 7.7 39859 7.5 4.2 9.5 0.02 0.24
Appendix of 2016 AEMR 24-03-2016 SW4 3.8 2721 5.5 54 25 0.06 1.15
Appendix of 2016 AEMR 30-06-2016 SW4 6.5 3468.2 8.4 14 10 0.02 0.7
Appendix of 2016 AEMR 29-09-2016 SW4 6.9 37551 9.6 66 0.02 0.34
Appendix of 2016 AEMR 20-12-2016 SW4 6.9 17005 6.9 8.5 0.03 0.49

AEMR 2019 08-03-2019 SW4 7.59 51 4.67 0 5
AEMR 2019 04-06-2019 SW4 6.99 40700 9 2.3 6
AEMR 2019 29-08-2019 SW4 6.9 7140 8.5 6.6 8
AEMR 2019 22-11-2019 SW4 7.23 45300 103 2.6 5

27 27 27 16 27 17 22 1

3.7 51 2.5 0 5 0.02 0.24 10
8 45300 103 76 66 0.1 1.43 10Maximum

Minimum
Maximum

Average

Number of Samples

Minimum

 Longterm Surrounding Surface Water Quality Monitoring at Dunloe Sands Quarry

Data located Date Location

Number of Samples



 Longterm Surrounding Surface Water Quality Monitoring at Dunloe Sands Quarry

6.42 16259.64 10.49 19.54 15.79 0.03 0.64 10.00
2011/2012 AEMR Dec-11 SW9 6.4 657 7.8 13 0.03 0.53
2011/2012 AEMR Mar-12 SW9 6.1 704 6.5 36 0.09 1.31
2011/2012 AEMR Jun-12 SW9 6.1 575 5.4 25 10 0.04 0.6 32
2011/2012 AEMR 27-09-2012 SW9 7.3 13557 9.4 4.8 13 0.02 0.53
2012/2013 AEMR Dec-12 SW9 6.8 17219 6.9 9.4 0.04 0.76
2012/2013 AEMR Mar-13 SW9 6.7 3708 7.3 6.8 0.03 0.43
2012/2013 AEMR Jun-13 SW9 4.9 305 6.5 27
2012/2013 AEMR Sep-13 SW9 7 2753 9.9 29 0.13 1.34
2013/2014 AEMR 12-12-2013 SW9 6.8 10096 5.2 20 0.05 0.81
2013/2014 AEMR Mar-14 SW9 4.6 1431 2.1 40 0.13 1.64
2013/2014 AEMR 31-03-2014 SW9 4.6 1431 2.1 30 40 0.13 1.64
2013/2014 AEMR 25-06-2014 SW9 6.6 18376 7.9 60 16 0.05 0.67
2013/2014 AEMR Aug-14 SW9 7.1 10705 9.3 20 0.03 0.6
2013/2014 AEMR 29-09-2014 SW9 7.1 10705 9.3 36 20 0.03 0.6

Appendix of 2015 AEMR 15-12-2014 SW9 8 26966 10 33 37 0.05 1.52
Appendix of 2015 AEMR 26-03-2015 SW9 4.2 763 5.2 16 5.8 0.02 1.04
Appendix of 2015 AEMR 24-04-2015 SW9 6.2 4344 6.8 29 14 0.03 0.86
Appendix of 2015 AEMR 17-09-2015 SW9 6.6 7381 6.8 34 14 0.03 0.83
Appendix of 2015 AEMR 11-12-2015 SW9 7.1 5694 5.2 22 28 0.05 0.81
Appendix of 2016 AEMR 24-03-2016 SW9 6.1 4157 6.5 13 10 0.04 0.88
Appendix of 2016 AEMR 30-06-2016 SW9 6.6 2577.4 7.6 19 6.3 0.02 0.78
Appendix of 2016 AEMR 29-09-2016 SW9 6.8 35815 7.4 35 <0.02 0.26
Appendix of 2016 AEMR 20-12-2016 SW9 6.9 21421 6.9 6.4 0.04 0.82

AEMR 2019 08-03-2019 SW9 7.46 49 3.6 0 5
AEMR 2019 04-06-2019 SW9 6.93 38 8 3 5
AEMR 2019 29-08-2019 SW9 6.82 7240 8.7 3.4 5
AEMR 2019 22-11-2019 SW9 7.07 44300 71.1 2.1 10

27 27 27 16 27 22 1

4.2 38 2.1 0 5 0.26 1
8 44300 71.1 60 40 1.64 32

6.37 9369.16 9.24 20.64 17.84 0.88 32.00
2011/2012 AEMR Dec-11 SW10 6.2 492 7.5 23 0.04 0.54
2011/2012 AEMR Mar-12 SW10 5.7 546 4.3 31 0.03 0.73
2011/2012 AEMR Jun-12 SW10 6.4 805 6.7 45 22 0.07 0.86 35
2011/2012 AEMR 27-09-2012 SW10 7.4 12749 9.4 7.7 14 0.04 0.84
2012/2013 AEMR Dec-12 SW10 6.7 19403 6.9 7.4 0.03 0.71
2012/2013 AEMR Mar-13 SW10 6.8 1025 5.6 16 0.05 0.77
2012/2013 AEMR Jun-13 SW10 4.8 302 5.7 30
2012/2013 AEMR Sep-13 SW10 7.8 2870 15 45 0.29 2.15
2013/2014 AEMR 12-12-2013 SW10 6.8 15775 5 10 0.03 0.56
2013/2014 AEMR Mar-14 SW10 4.6 1454 2.2 40 0.13 1.63
2013/2014 AEMR 31-03-2014 SW10 4.6 1454 2.2 32 40 0.13 1.63
2013/2014 AEMR 25-06-2014 SW10 6.5 17312 7.6 37 15 0.04 0.72  
2013/2014 AEMR Aug-14 SW10 7.2 9164 11 30 0.11 1.06
2013/2014 AEMR 29-09-2014 SW10 7.2 9164 11 46 30 0.11 1.06  

Appendix of 2015 AEMR 15-12-2014 SW10 7.6 26936 12 33 44 0.07 1.38
Appendix of 2015 AEMR 26-03-2015 SW10 4.2 779 5.6 14 8.0 0.06 1.08
Appendix of 2015 AEMR 24-04-2015 SW10 6.2 4381 6.5 25 15 0.03 0.87
Appendix of 2015 AEMR 17-09-2015 SW10 6.5 6756 7 37 21 0.04 0.98
Appendix of 2015 AEMR 11-12-2015 SW10 6.8 17660 5.7 5.4 9 <0.02 0.33
Appendix of 2016 AEMR 24-03-2016 SW10 5.3 2967 7.1 7.4 4.8 0.04 0.77
Appendix of 2016 AEMR 30-06-2016 SW10 6.7 4893.3 7.1 7.1 4.8 0.02 0.61
Appendix of 2016 AEMR 29-09-2016 SW10 6.9 35928 6.9 36 0.02 0.58
Appendix of 2016 AEMR 20-12-2016 SW10 6.9 7210 7.8 10 0.04 0.81

AEMR 2019 08-03-2019 SW10 6.93 42 4.29 20 8
AEMR 2019 04-06-2019 SW10 5.76 18800 4.8 16.4 15
AEMR 2019 29-08-2019 SW10 6.6 3010 9.2 19.6 8
AEMR 2019 22-11-2019 SW10 7.02 38700 54.8 10.5 9

27 27 27 16 27 22 1

4.2 42 2.2 5.4 4.8 0.33 35
7.8 38700 54.8 46 45 2.15 35

6.37 9651.01 8.85 22.69 20.22 0.94 35.00

Number of Samples

Minimum
Maximum

Average

Average

Number of Samples

Minimum
Maximum

Average



pH EC
DO

(membrane
electrode)

*Redox
Potential

Alkalinity as
CaCO3

Bicarbonate
as CaCO3

Chloride Turbidity TSS Chlorophyll 'a'
Oil and
Grease

Total
Phosphorus-P

Total-N Ammonia Calcium Magnesium Sodium Potassium
Sulfur as
Sulfate

Aluminium
(Total)

Arsenic
(Total)

 Iron (Total)
Manganese

(Total)

pH µScm-1 mg/L mV mg/L mg/L mg/L NTU mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

2011/2012 AEMR 30-05-2012 Lake 5.8 133 8.9 190 84 <2 0.09 0.66
2011/2012 AEMR 27-06-2012 Lake 6 143 9.4 3 2 8 34 23 4 0.04 0.38 13 1.5 6.3 <5 41 1.21 <0.005 1.01 0.03
2011/2012 AEMR 26-07-2012 Lake 7 164 9.4 18 15 <2 0.02 33
2011/2012 AEMR 27-08-2012 Lake 5.7 188 9.3 168 100 70 2 0.04 0.44
2011/2012 AEMR 27-09-2012 Lake 1 4.6 214 8.2 <1 <1 10 7.8 11 <2 0.02 22 1.9 9 <5 65 0.47 <0.005 0.41 0.05
2011/2012 AEMR 29-10-2012 Lake 4.2 246 8.5 2.9 4 <2 <0.02 0.09
2012/2013 AEMR 25-11-2013 Lake 5.9 478 7 18 26 <2 0.04 0.33
2013/2014 AEMR 12-12-2013 Lake 4.7 568 7.7 160 2 1 22 33 54 <2 0.06 0.48 75 8.6 15 5 244 8.92 <0.005 3.49 0.64
2013/2014 AEMR 30-01-2014 Lake 4.4 650 7.9 31 41 <2 0.03 0.37
2013/2014 AEMR 24-02-2014 Lake 4.4 780 7.7 40 45 <2 0.04 0.25
2013/2014 AEMR 31-03-2014 Lake 4.9 800 7.5 70 63 <2 0.04 0.55
2013/2014 AEMR 28-04-2014 Lake 4.4 874 33 30 <2 0.03 0.17
2013/2014 AEMR 28-05-2014 Lake 4.1 895 9.2 42 30 <2 <0.02 0.27
2013/2014 AEMR 25-06-2014 Lake 3.8 916 9.4 <1 <1 35 72 53 <2 0.08 0.37 109 16 23 6 413 26 <0.005 12 1.05
2013/2014 AEMR 30-07-2014 Lake 4.3 917 79 44 <2 0.02 0.44
2013/2014 AEMR 29-08-2014 Lake 4.5 960 138 187 5 0.05 0.81
2013/2014 AEMR 29-09-2014 Lake 3.8 971 8 <1 <1 68 58 0.03 0.58
Appendix of 2015

AEMR
28-11-2014 Lake

4 998 8.3 70 101 <2 0.07 0.5
Appendix of 2015

AEMR
15-12-2014 Lake

4.4 1005 8 NP <1 40 119 167 <2 0.14 0.31 159 18 29 7 394 33 0.008 11 1.23
Appendix of 2015

AEMR
22-01-2015 Lake 1

4.4 1029 7.4 204 78 96 <2 0.05 0.32
Appendix of 2015

AEMR
25-02-2015 Lake 1

4.2 960 7 85 89 <2 0.08 0.6
Appendix of 2015

AEMR
26-03-2015 Lake 1

4.1 853 7.5 NP NP 38 34 55 <2 0.25 0.42 92 12 22 6 369 24.2 0.003 5.61 1.03
Appendix of 2015

AEMR
24-04-2015 Lake

4.3 963 8.5 59 95 <2 0.1 0.73
Appendix of 2015

AEMR
28-05-2015 Lake

4.4 927 9 52 85 <2 0.22 0.44
Appendix of 2015

AEMR
17-09-2015 Lake

4.5 928 8.9 NP 35 56 61 6 <2 0.1 0.43 0.08 117 13 25 8 361 19.3 0.003 6.7 0.953
Appendix of 2015

AEMR
21-10-2015 Lake

4.4 955 7.8 56 100 <2 0.08 0.28
Appendix of 2015

AEMR
25-11-2015 Lake

3.7 996 7.7 5.1 4 <2 0.03 0.16
Appendix of 2015

AEMR
11-12-2015 Lake 1

4.2 956 6.8 <1 <1 45 20 39 <2 0.39 0.57 111 13 29 9 429 14.3 0.004 2.54 0.896
Appendix of 2016

AEMR
25-01-2016 Pond 3.9 1002 7.3 7.9 6

Appendix of 2016
AEMR

24-02-2016 Pond 4 1021 7.4 6.1 2

Appendix of 2016
AEMR

24-03-2016 Pond
3.9 1060 7.9 7.2 2 0.07 0.12 112.71 14.14 43.28 9.32 382.38 10.93 0.002 1.24 0.88

Appendix of 2016
AEMR

29-04-2016 Pond
4.4 1037 8.6 7.7 2

Appendix of 2016
AEMR

24-05-2016 Pond
4.9 1029 8.4 4

Appendix of 2016
AEMR

30-06-2016 Pond
4.7 518.9 9.8 4 16 2 0.02 0.31 <0.02 57.45 7.218 24.38 5.39 185.14 4.51 0.002 0.41 0.56

Appendix of 2016
AEMR

21-07-2016 Pond
4.5 546.4 9.3 1.2 0

Appendix of 2016
AEMR

31-08-2016 Pond
4 618 9.1 2 2

Appendix of 2016
AEMR

29-09-2016 Pond
4.1 651 8.7 2.6 10 2 <0.02 7.9 27 6 220 2.83 0.002 0.41 0.39

Appendix of 2016
AEMR

27-10-2016 Pond
4 684 8.4 7.2 2

Appendix of 2016
AEMR

29-11-2016 Pond
3.8 714 8 1.7 2

Appendix of 2016
AEMR

20-12-2016 Pond
3.5 742 7.3 2.8 2 2 <0.02 0.19 0.03 9.3 29 7 251 4.01 0.001 0.71 0.48

2017 Q1 Env Mon
report

30-01-2017 Pond
3.6 758 7.2 2.6 <2

2017 Q1 Env Mon
report

27-02-2017 Pond
3.5 858 7.7 2.4 <2

2017 Env Monitoring 22-03-2017 Pond 3.4 979 8.2 <5 67 2.2 <5.0 <0.05 0.01 0.013 10 46 7 260 5.6 <0.001 1.7 0.57
2017 Env Monitoring 19-04-2017 Pond 6.5 84 7.6 400 <5.0
2017 Env Monitoring 17-05-2017 Pond 5.9 101 8.1 230 <5.0
2017 Env Monitoring 14-06-2017 Pond 4.8 115 9.5 <5 8 100 <5.0 0.07 0.07 0.03 2 7 2 25 0.17 <0.001 0.04 0.12
2017 Env Monitoring 12-07-2017 Pond 4.3 153 9.2 5.5 <5.0
2017 Env Monitoring 09-08-2017 Pond 4.2 171 9.9 3.4 <5.0
2017 Env Monitoring 06-09-2017 Pond 4.2 183 6.6 <5 11 3.2 <5.0 <0.05 0.3 <0.005 2 8 2 47 0.35 <0.001 0.085 0.18
2017 Env Monitoring 04-10-2017 Pond 4.3 229 8.6 1.6 <5.0
2017 Env Monitoring 01-11-2017 Pond 4.1 271 8 2.9 <5.0
2017 Env Monitoring 29-11-2017 Pond 4.3 303 7.6 4 <5.0
2017 Env Monitoring 28-12-2017 Pond 4.1 339 7.8 <5 16 1 <5.0 <0.05 <0.1 <0.005 3.7 11 3 84 0.6 <0.001 0.12 0.23
2018 Env Monitoring 24-01-2018 Dam 1 4.02 361 8.3 2.1 <1 <5
2018 Env Monitoring 21-02-2018 Dam 1 3.96 367 8.74 2.1 <1 <5
2018 Env Monitoring 21-03-2018 Dam 1 4.05 395 8.61 <5 21 2.42 <1 <5 <0.05 <0.1 <0.005 5 14 3.6 99 0.88 <0.001 0.088 0.25
2018 Env Monitoring 18-04-2018 Dam 1 4.6 373 8.18 4.64 1 <5
2018 Env Monitoring 16-05-2018 Dam 1 4.12 346 8.38 2.27 <1 <5
2018 Env Monitoring 13-06-2018 Dam 1 4.21 366 9.18 <5 21 2.87 <1 <5 <0.05 <0.1 <0.005 4.9 14 3.6 110 0.62 <0.001 0.1 0.25
2018 Env Monitoring 11-07-2018 Dam 1 4.13 324 9.69 4.17 <1 <5
2018 Env Monitoring 08-08-2018 Dam 1 4.08 384 9.38 5.3 <1 <5
2018 Env Monitoring 05-09-2018 Dam 1 6.73 382 99.2 138 21 <1 0.02 0.04
2018 Env Monitoring 05-10-2018 Dam 1
2018 Env Monitoring 06-11-2018 Dam 1 4.25 560 104 3520 0.2 <5
2018 Env Monitoring 07-12-2018 Dam 1 4.42 540 99.8 350 1 86 1.4 <1 <5 0.18 0.01 9 45 4 135 0.72 <0.002 0.07 0.243

Longterm Pond Water Quality Monitoring at Dunloe Sands Quarry

Data located Date Location



pH EC
DO

(membrane
electrode)

*Redox
Potential

Alkalinity as
CaCO3

Bicarbonate
as CaCO3

Chloride Turbidity TSS Chlorophyll 'a'
Oil and
Grease

Total
Phosphorus-P

Total-N Ammonia Calcium Magnesium Sodium Potassium
Sulfur as
Sulfate

Aluminium
(Total)

Arsenic
(Total)

 Iron (Total)
Manganese

(Total)

pH µScm-1 mg/L mV mg/L mg/L mg/L NTU mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Longterm Pond Water Quality Monitoring at Dunloe Sands Quarry

Data located Date Location

2019 Env Monitoring 08-01-2019 Dredge Pond Dam 1 4.45 613 103 0.7 NR
2019 Env Monitoring 05-02-2019 Dredge Pond Dam 1 4.41 680 7.44 0 5
2019 Env Monitoring 08-03-2019 Dredge Pond Dam 1 4.12 625 5.63 1 81 0 2 5 10 47 5 164 0.84 0.001 0.23 0.278
2019 Env Monitoring 05-04-2019 Dredge Pond Dam 1 4.24 603 8.1 3.4 5
2019 Env Monitoring 07-05-2019 Dredge Pond Dam 1 4.18 127 1.2 50.8 5
2019 Env Monitoring 04-06-2019 Dredge Pond Dam 1 4.06 547 9.3 1 74 1.8 1 5 10 44 5 170 0.76 0.001 0.21 0.235
2019 Env Monitoring 04-07-2019 Dredge Pond Dam 1 4.15 436 12.8 1.8 5
2019 Env Monitoring 29-08-2019 Dredge Pond Dam 1 4.35 120 11.4 1 66 1.9 1 NR 9 37 4 174 0.68 0.001 0.2 0.259
2019 Env Monitoring 26-09-2019 Dredge Pond Dam 1 5.54 620 8 8 5
2019 Env Monitoring 24-10-2019 Dredge Pond Dam 1 4.42 663 60.3 NR 5
2019 Env Monitoring 22-11-2019 Dredge Pond Dam 1 3.95 722 116 1 95 1.1 1 5 11 53 5 171 0.92 0.003 0.55 0.26
2019 Env Monitoring 20-12-2019 Dredge Pond Dam 1 5.13 783 85.4 12.7 5

3.4 84 1.2 138 1 1 8 0 4 1 0 0.02 0.01 0.01 13 1.5 6.3 2 25 0.17 0.001 0.04 0.03
7 1060 116 3520 3 2 95 400 187 16 6 0.39 33 0.08 159 18 53 9.32 429 33 0.008 12 1.23

4.44 599.62 16.62 756.67 2.00 1.17 41.00 34.47 61.79 4.44 3.56 0.08 1.36 0.03 86.82 8.66 26.43 5.38 208.41 7.04 0.00 2.13 0.48
2019 Env Monitoring 08-01-2019 Silt Pond Dam 2 8.21 578 111.28 2.76 NR
2019 Env Monitoring 05-02-2019 Silt Pond Dam 2 6.76 653 7.74 0 5
2019 Env Monitoring 08-03-2019 Silt Pond Dam 2 9.85 612 5.97 8 71 0 3 5 10 43 4 158 0.03 0.001 0.05 0.076
2019 Env Monitoring 05-04-2019 Silt Pond Dam 2 6.8 587 8.2 15 5
2019 Env Monitoring 07-05-2019 Silt Pond Dam 2 3.94 592 0.5 0.6 5
2019 Env Monitoring 04-06-2019 Silt Pond Dam 2 6.08 501 9.6 5 72 8.8 1 5 10 42 4 164 0.01 0.001 0.05 0.164
2019 Env Monitoring 04-07-2019 Silt Pond Dam 2 6.7 420 9.5 7.6 8
2019 Env Monitoring 29-08-2019 Silt Pond Dam 2 6.91 148 10 11 65 14.1 2 NR 9 36 4 164 0.02 0.001 0.05 0.203
2019 Env Monitoring 26-09-2019 Silt Pond Dam 2 6.81 130 9.3 15.5 5

2019 Env Monitoring 24-10-2019 Silt Pond Dam 2 7.3 652 84.5 NR 5
2019 Env Monitoring 22-11-2019 Silt Pond Dam 2 NRR NRR NRR 22 80 NRR 8 5 11 46 5 164 0.58 0.003 0.05 0.126
2019 Env Monitoring 20-12-2019 Silt Pond Dam 2 6.99 719 110 57.3 5

3.94 130 0.5 0 0 5 65 0 0 1 5 0 0 0 0 9 36 4 158 0.01 0.001 0.05 0.076
9.85 719 111.28 0 0 22 80 57.3 0 8 8 0 0 0 0 11 46 5 164 0.58 0.003 0.05 0.203
6.94 508.36 33.33 0 0 5 65 12.17 0.00 0.00 5.30 0 0 0 0 11 46 5 164 0.58 0.003 0.05 0.203

Minimum
Maximum

Average

Average

Minimum
Maximum



pH EC
DO 

(membrane 
electrode)

*Redox 
Potential

Turbidity TSS
Total 

Phosphorus-P 
Total-N

pH µScm-1 mg/L mV NTU mg/L mg/L mg/L

2011/2012 AEMR 27-06-2012 Lake 2m 6.1 144 9.4 257
2011/2012 AEMR 27-09-2012 Lake 2m 4.6 214 8.2 2.2 4.5 0.02

Appendix of 2015 AEMR 26-03-2015 Lake 2m 4.0 859 7.6 280
Appendix of 2015 AEMR 17-09-2015 Lake 2m 4.5 915 8.8 185
Appendix of 2015 AEMR 11-12-2015 Lake 2m 4.2 952 7.2 19 44 0.13 0.13
Appendix of 2016 AEMR 24-03-2016 Lake 2m 4.3 1011 8
Appendix of 2016 AEMR 30-06-2016 Lake 2m 4.8 527.6 9.9
Appendix of 2016 AEMR 29-09-2016 Lake 2m 4.1 647 8.8
Appendix of 2016 AEMR 20-12-2016 Lake 2m 3.5 742 7.4

9 9 9 3 2 2 2 1

3.5 144 7.2 185 2.2 4.5 0.02 0.13
6.1 1011 9.9 280 19 44 0.13 0.13

4.46 667.96 8.37 240.67 10.60 24.25 0.08 0.13
2011/2012 AEMR 27-06-2012 Lake 3m 6.1 144 9.5 267
2011/2012 AEMR 27-09-2012 Lake 3m 4.6 214 8.2 14 30 0.03

Appendix of 2015 AEMR 26-03-2015 Lake 3m 4.0 859 7.5 297
Appendix of 2015 AEMR 17-09-2015 Lake 3m 4.5 915 8.7 200
Appendix of 2015 AEMR 11-12-2015 Lake 3m 4.2 949 7.2 19 96 0.07 0.07
Appendix of 2016 AEMR 24-03-2016 Lake 3m 4.4 1014 8.1
Appendix of 2016 AEMR 30-06-2016 Lake 3m 4.9 510.8 9.8
Appendix of 2016 AEMR 29-09-2016 Lake 3m 4.1 650 8.8
Appendix of 2016 AEMR 20-12-2016 Lake 3m 3.6 742 7.7

9 9 9 3 2 2 2 1

3.6 144 7.2 200 14 30 0.03 0.07
6.1 1014 9.8 297 19 96 0.07 0.07

4.49 666.42 8.39 254.67 16.50 63.00 0.05 0.07
2011/2012 AEMR 27-06-2012 Lake 4m 6.2 144 9.6 264
2011/2012 AEMR 27-09-2012 Lake 4m 4.6 213 8.2 5.8 9.2 0.02

Appendix of 2015 AEMR 26-03-2015 Lake 4m 4.0 860 7.5 312
Appendix of 2015 AEMR 17-09-2015 Lake 4m 4.5 915 8.7 200
Appendix of 2015 AEMR 11-12-2015 Lake 4m 4.2 952 7.5 16 102 0.06 0.06
Appendix of 2016 AEMR 24-03-2016 Lake 4m 4.3 1.11 7.9
Appendix of 2016 AEMR 30-06-2016 Lake 4m 4.8 517.4 9.9
Appendix of 2016 AEMR 29-09-2016 Lake 4m 4 648 8.8
Appendix of 2016 AEMR 20-12-2016 Lake 4m 3.6 742 7.7

9 9 9 3 2 2 2 1

3.6 1.11 7.5 200 5.8 9.2 0.02 0.06
6.2 952 9.9 312 16 102 0.06 0.06

4.47 554.72 8.42 258.67 10.90 55.60 0.04 0.06
2011/2012 AEMR 27-06-2012 Lake 5m 6.5 144 9.5 261

Appendix of 2015 AEMR 26-03-2015 Lake 5m 4.0 864 7.5 316
Appendix of 2015 AEMR 17-09-2015 Lake 5m 4.4 913 8.7 210
Appendix of 2015 AEMR 11-12-2015 Lake 5m 4.1 954 7.7 12 22 0.06 0.06
Appendix of 2016 AEMR 24-03-2016 Lake 5m 4.7 1019 8.1
Appendix of 2016 AEMR 30-06-2016 Lake 5m 4.8 515.5 9.9
Appendix of 2016 AEMR 29-09-2016 Lake 5m 4 647 8.8
Appendix of 2016 AEMR 20-12-2016 Lake 5m 3.6 742 7.6

8 8 8 3 1 1 1 1

3.6 144 7.5 210 12 22 0.06 0.06
6.5 1019 9.9 316 12 22 0.06 0.06

4.51 724.81 8.48 262.33 12.00 22.00 0.06 0.06
Appendix of 2016 AEMR 30-06-2016 Lake 6m 5.2 516.6 9.9
Appendix of 2016 AEMR 29-09-2016 Lake 6m 4.5 627 8.4
Appendix of 2016 AEMR 20-12-2016 Lake 6m 3.6 740 7.4

3 3 3

3.6 516.6 7.4
5.2 740 9.9

4.43 627.87 8.57

Minimum
Maximum

Average

No of Samples

Minimum
Maximum

Average

No of Samples

Longterm Pond Water Layer Monitoring at Dunloe Sands Quarry

No of Samples

Minimum
Maximum

Average

Data located Date Location

No of Samples

Minimum
Maximum

Average

No of Samples

Minimum
Maximum

Average



Cyanophyta 
(Blue Green 

Algae) 

Chlorophyta 
(Total Algae 

Count)

Diatoms 
(Bacillariophyta)

Dinophyta 
(Dinoflagellates)

Euglenophyta 
(Euglenoids)

cells/mL cells/mL cells/mL cells/mL cells/mL

2011/2012 AEMR 30-11-2011 Extraction Pond 240
2011/2012 AEMR 22-12-2012 Extraction Pond 800
2011/2012 AEMR 02-02-2012 Extraction Pond <100
2011/2012 AEMR 20-02-2012 Extraction Pond 700
2011/2012 AEMR 28-02-2012 Extraction Pond 14375
2011/2012 AEMR 27-03-2012 Extraction Pond 1200
2011/2012 AEMR 30-05-2012 Extraction Pond <100
2011/2012 AEMR 27-06-2012 Extraction Pond 130 0.01
2011/2012 AEMR 26-07-2012 Extraction Pond 16360 2520
2011/2012 AEMR 27-08-2012 Extraction Pond 24640 3720
2011/2012 AEMR 27-09-2012 Extraction Pond 68000 35000
2011/2012 AEMR 29-10-2012 Extraction Pond <100 7900
2012/2013 AEMR 28-11-2012 Extraction Pond <100 80670
2012/2013 AEMR 24-12-2012 Extraction Pond <100
2012/2013 AEMR 17-01-2013 Extraction Pond <100
2012/2013 AEMR 01-02-2013 Extraction Pond <100
2012/2013 AEMR 15-02-2013 Extraction Pond <100
2012/2013 AEMR 08-03-2013 Extraction Pond <100 215
2012/2013 AEMR 30-05-2013 Extraction Pond <100 880
2012/2013 AEMR 30-06-2013 Extraction Pond <100
2012/2013 AEMR 30-07-2013 Extraction Pond <100 34000
2012/2013 AEMR 28-08-2013 Extraction Pond <100 205
2012/2013 AEMR 30-09-2013 Extraction Pond <100
2012/2013 AEMR 25-10-2013 Extraction Pond <100 17430
2013/2014 AEMR 25-11-2013 Extraction Pond 480
2013/2014 AEMR 12-12-2013 Extraction Pond 1150 39500
2013/2014 AEMR 19-12-2013 Extraction Pond 22000
2013/2014 AEMR 09-01-2014 Extraction Pond 123000
2013/2014 AEMR 29-01-2014 Extraction Pond 34000
2013/2014 AEMR 31-03-2014 Extraction Pond 295
2013/2014 AEMR 28-04-2014 Extraction Pond 7700 45
2013/2014 AEMR 29-05-2014 Extraction Pond ND 7600
2013/2014 AEMR 26-06-2014 Extraction Pond ND 52000
2013/2014 AEMR 31-07-2014 Extraction Pond ND 28000
2013/2014 AEMR 28-10-2014 Extraction Pond ND 168000

Appendix of 2015 AEMR 28-11-2014 Extraction Pond ND 123000 260 60
Appendix of 2015 AEMR 16-12-2014 Extraction Pond ND 106500 220 35
Appendix of 2015 AEMR 22-01-2015 Extraction Pond ND 37000
Appendix of 2015 AEMR 26-02-2015 Extraction Pond ND
Appendix of 2015 AEMR 26-03-2015 Extraction Pond ND 8750
Appendix of 2015 AEMR 24-04-2015 Extraction Pond ND 8000
Appendix of 2015 AEMR 29-05-2015 Extraction Pond ND 76000 4200
Appendix of 2015 AEMR 29-06-2015 Extraction Pond ND 211000 6300
Appendix of 2015 AEMR 21-10-2015 Extraction Pond ND 18330 65 35 155
Appendix of 2015 AEMR 26-11-2015 Extraction Pond ND 4850 5
Appendix of 2015 AEMR 11-12-2015 Extraction Pond ND 11900 30 10

2016 AEMR 25-01-2016 Extraction Pond ND 34000
2016 AEMR 08-02-2016 Extraction Pond ND 0
2016 AEMR 24-02-2016 Extraction Pond ND 3700
2016 AEMR 10-03-2016 Extraction Pond ND 1575
2016 AEMR 24-03-2016 Extraction Pond ND 7600
2016 AEMR 07-04-2016 Extraction Pond ND 9700
2016 AEMR 29-04-2016 Extraction Pond ND 11800
2016 AEMR 24-05-2016 Extraction Pond ND 5700
2016 AEMR 30-06-2016 Extraction Pond ND 28930
2016 AEMR 31-08-2016 Extraction Pond 840 61500
2016 AEMR 30-09-2016 Extraction Pond ND 920
2016 AEMR 04-10-2016 Extraction Pond ND 920
2016 AEMR 28-10-2016 Extraction Pond ND 29000
2016 AEMR 21-12-2016 Extraction Pond ND 10830

2017 Q1 Env Mon report 30-01-2017 Extraction Pond ND 1480
2017 Q1 Env Mon report 27-02-2017 Extraction Pond ND 640

2017 Env Monitoring 22-03-2017 Extraction Pond ND 175
2017 Env Monitoring 19-04-2017 Extraction Pond ND 600
2017 Env Monitoring 17-05-2017 Extraction Pond ND 2820
2017 Env Monitoring 14-06-2017 Extraction Pond ND 1830
2017 Env Monitoring 12-07-2017 Extraction Pond ND 5260
2017 Env Monitoring 09-08-2017 Extraction Pond ND 41500
2017 Env Monitoring 06-09-2017 Extraction Pond ND 99800
2017 Env Monitoring 04-10-2017 Extraction Pond ND 128000
2017 Env Monitoring 01-11-2017 Extraction Pond ND 38600
2017 Env Monitoring 29-11-2017 Extraction Pond ND 8150
2017 Env Monitoring 28-12-2017 Extraction Pond ND 1890
2018 Env Monitoring 24-01-2018 Extraction Pond <5 350
2018 Env Monitoring 21-02-2018 Extraction Pond <5 100
2018 Env Monitoring 21-03-2018 Extraction Pond <5 3,960
2018 Env Monitoring 18-04-2018 Extraction Pond <5 4,580
2018 Env Monitoring 16-05-2018 Extraction Pond <5 250
2018 Env Monitoring 13-06-2018 Extraction Pond <5 5,820
2018 Env Monitoring 11-07-2018 Extraction Pond <5 16,100
2018 Env Monitoring 08-08-2018 Extraction Pond <5 13,800
2018 Env Monitoring 05-09-2018 Extraction Pond ND ND
2018 Env Monitoring 05-10-2018 Extraction Pond <5 ND
2018 Env Monitoring 06-11-2018 Extraction Pond ND ND
2018 Env Monitoring 07-12-2018 Extraction Pond ND ND

2019 Env Monitoring 08-03-2019
Point 1 Silt Pond 

(Dam 2)
<0.001 <5

2019 Env Monitoring 04-06-2019
Point 1 Silt Pond 

(Dam 2)
<0.001 500

2019 Env Monitoring 29-08-2019
Point 1 Silt Pond 

(Dam 2)
<0.001 525

2019 Env Monitoring 22-11-2019
Point 1 Silt Pond 

(Dam 2)
2.13 10800

2019 Env Monitoring 08-03-2019
Point 2 Dredge Pond 

(Dam 1)
<0.001 <5

2019 Env Monitoring 04-06-2019
Point 2 Dredge Pond 

(Dam 1)
<0.001 550

2019 Env Monitoring 29-08-2019
Point 2 Dredge Pond 

(Dam 1)
0.002 30900

2019 Env Monitoring 22-11-2019
Point 2 Dredge Pond 

(Dam 1)
0.002 900

Minimum 0.002 0 30 5 155
68000 211000 6300 480 155

9174.1 26700.4 1426.9 104.2 155.0

Longterm Algae Monitoring at Dunloe Sands Quarry

Maximum
Average

Data located Date Location



Data located Date Location pH EC
DO 

(membrane 
electrode)

*Redox 
Potential

Alkalinity as 
CaCO3

Bicarbonate 
as CaCO3

Chloride
Total 

Phosphorus-P 
Total-N Ammonia Calcium Magnesium Sodium Potassium

Sulfur as 
Sulfate 

Aluminium 
(Total) 

Arsenic (Total)  Iron (Total)
Manganese 

(Total)

pH µScm-1 mg/L mV mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

2011/2012 AEMR Dec-11 DPL1 13 0.2 0.4 4 <5 3.5 <0.005 1.34 <0.01
2011/2012 AEMR Mar-12 DPL1 17 0.2 0.4 5.4 <5 4.8 <0.005 1.32 <0.01
2011/2012 AEMR 30-05-2012 DPL1 4.2 98 3.3 435
2011/2012 AEMR Jun-12 DPL1 4.2 105 3.8 405 <1 <1 20 0.6 0.6 11 <5 5.3 <0.005 2.49 <0.01
2011/2012 AEMR 26-07-2012 DPL1 4.3 87 5.1 374
2011/2012 AEMR 27-08-2012 DPL1 4.2 98 2.1 365
2011/2012 AEMR 27-09-2012 DPL1 4.2 94 2.6 305 <1 <1 15 0.5 0.3 8.4 <5 6.7 <0.005 3.25 <0.01
2011/2012 AEMR 29-10-2012 DPL1 4.6 96 5.8 208
2012/2013 AEMR Dec-12 DPL1 36 1 0.7 6.3 <5 4.9 <0.005 4.32 <0.01
2012/2013 AEMR Mar-13 DPL1 12 0.2 0.1 9.2 <5 7.3 <0.005 1.68 <0.01
2012/2013 AEMR Jun-13 DPL1 19 0.1 <0.1 0.1 <5 5.9 <0.005 1.5 <0.01
2012/2013 AEMR Sep-13 DPL1 16 0.4 0.2 7.5 <5 <0.005 5.82 <0.01
2013/2014 AEMR 12-12-2013 DPL1 4.8 86 3.5 91 3 2 20 0.4 0.2 0.2 <5 6.2 <0.005 3.83 0.02
2013/2014 AEMR 29-01-2014 DPL1 4 279 5.7 264
2013/2014 AEMR 24-02-2014 DPL1 4.6 76 3.8 242
2013/2014 AEMR 31-03-2014 DPL1 4.9 72 6.3 136 3 2 15 0.6 0.1 0.1 <5 3.5 <0.005 2.44 <0.01
2013/2014 AEMR 24-04-2014 DPL1 4 75 204
2013/2014 AEMR 28-05-2014 DPL1 4.2 95 307
2013/2014 AEMR 25-06-2014 DPL1 4.1 98 2 350 <1 <1 16 0.5 0.3 9.7 <5 6.4 <0.005 0.76 <0.01
2013/2014 AEMR 30-07-2014 DPL1 4.1 112 3.9 174 <1 <1 19 0.4 0.2 11 <5 7.7 0.77 <0.005 0.62 <0.01
2013/2014 AEMR 29-08-2014 DPL1 4.4 97 4.3 185 NP NP 20 0.2 <0.1 9.6 <5 4.3 <0.005 3.93 <0.01
2013/2014 AEMR 29-09-2014 DPL1 4 108 3.5 177

Appendix of 2015 AEMR 28-11-2014 DPL1 4.7 81 3.3 110
Appendix of 2015 AEMR 15-12-2014 DPL1 4.6 94 1.5 160 NP <1 15 1.6 0.4 10 <5 6.1 0.32 <0.005 2.55 0.02
Appendix of 2015 AEMR 22-01-2015 DPL1 4.8 80 3.8 110
Appendix of 2015 AEMR 25-02-2015 DPL1 4.2 110 1.1 160
Appendix of 2015 AEMR 26-03-2015 DPL1 4 109 4 245 NP NP
Appendix of 2015 AEMR 24-04-2015 DPL1 4.1 131 2.7 253
Appendix of 2015 AEMR 28-05-2015 DPL1 3.8 164 2 256
Appendix of 2015 AEMR 17-09-2015 DPL1 4.1 135 3.9 195 NP 18 <0.02 0.7 0.8 12 <5 10 0.64 <0.001 0.95 0.017
Appendix of 2015 AEMR 21-10-2015 DPL1 4.3 116 2.9 217
Appendix of 2015 AEMR 25-11-2015 DPL1 4.2 102 6.1 170
Appendix of 2015 AEMR 11-12-2015 DPL1 4.6 86 2.4 232 1 1 14 0.3 0.2 11 <5 10 0.32 <0.001 3.21 0.009
Appendix of 2016 AEMR 25-01-2016 DPL1 4.7 95 1.6 165
Appendix of 2016 AEMR 24-02-2016 DPL1 4.8 98 5.7 138
Appendix of 2016 AEMR 24-03-2016 DPL1 4.6 104 3.8 268 2 2 17 0.37 0.23 10.21 <5 9.403 0.727 0.001 4.224 0.007
Appendix of 2016 AEMR 29-04-2016 DPL1 4.3 96 6.4 388
Appendix of 2016 AEMR 24-05-2016 DPL1 4.2 106 2.7 255
Appendix of 2016 AEMR 30-06-2016 DPL1 4.9 101.1 3.6 283 3.503 0.353 10.561 <5 9.636 0.471 0.001 2.508 0.14
Appendix of 2016 AEMR 21-07-2016 DPL1 3.9 142.2 6.8 384
Appendix of 2016 AEMR 31-08-2016 DPL1 4 140 6.5 321
Appendix of 2016 AEMR 29-09-2016 DPL1 3.9 151 2.5 366
Appendix of 2016 AEMR 27-10-2016 DPL1 4 151 2.5 366
Appendix of 2016 AEMR 29-11-2016 DPL1 4.7 116 1.9 108
Appendix of 2016 AEMR 20-12-2016 DPL1 4.7 131 5.2 307.1
Q1 2017 Env mon report 30-01-2017 DPL1 4.2 121
Q1 2017 Env mon report 27-02-2017 DPL1 4.6 103

2017 Env Monitoring 22-03-2017 DPL1 4.4 116 <5 18 0.09 1.1 0.056 <0.5 12 1 12 0.48 <0.001 4.8 0.018
2017 Env Monitoring 19-04-2017 DPL1 4.2 180
2017 Env Monitoring 17-05-2017 DPL1 4.4 135
2017 Env Monitoring 14-06-2017 DPL1 4.3 197 <5 22 <0.05 0.5 0.039 1 14 1 39 1.6 <0.001 13 0.039
2017 Env Monitoring 12-07-2017 DPL1 4.1 137
2017 Env Monitoring 09-08-2017 DPL1 4.3 123
2017 Env Monitoring 06-09-2017 DPL1 4 124 <5 18 <0.05 1.2 0.031 <0.5 11 1 10 0.73 <0.001 3.4 0.017
2017 Env Monitoring 04-10-2017 DPL1 4.3 123
2017 Env Monitoring 01-11-2017 DPL1 4.4 121
2017 Env Monitoring 29-11-2017 DPL1 4.5 129
2017 Env Monitoring 28-12-2017 DPL1 4.5 130 <5 21 <0.05 0.4 0.071 0.6 12 2.1 44 0.53 <0.001 5 0.02
2018 Env Monitoring 24-01-2018 DPL1 4.49 138.4
2018 Env Monitoring 21-02-2018 DPL1 4.46 120.5
2018 Env Monitoring 21-03-2018 DPL1 4.35 159 <5 21 0.06 0.2 0.062 0.8 13 1.5 44 0.76 <0.001 5.5 0.028
2018 Env Monitoring 18-04-2018 DPL1 4.49 153
2018 Env Monitoring 16-05-2018 DPL1 4.4 146.3
2018 Env Monitoring 13-06-2018 DPL1 4.33 167.1 <5 19 <0.05 0.4 0.057 0.7 14 1.4 28 0.76 <0.001 6.2 0.024
2018 Env Monitoring 11-07-2018 DPL1 4.31 146.3
2018 Env Monitoring 08-08-2018 DPL1 3.91 204
2018 Env Monitoring 05-09-2018 DPL1 4.12 114 4.52 <1 18 0.07 <1 22 1 26 1.08 <0.001 0.05 0.001
2018 Env Monitoring 05-10-2018 DPL1 4.53 143 7
2018 Env Monitoring 06-11-2018 DPL1 4.51 142 4.8
2018 Env Monitoring 07-12-2018 DPL1 4.49 120 4.8 44.3 <1 17 0.06 1 11 <1 36 0.88 0.001 10.7 0.003
2019 Env Monitoring 08-01-2019 DPL1 4.4 178.36 3.52 -2.5
2019 Env Monitoring 05-02-2019 DPL1 4.48 142.5 0.26 -64.1
2019 Env Monitoring 08-03-2019 DPL1 4.12 224 0.11 1.6 <1 4 2 13 1 68 2.58 <0.001 19.5 0.05
2019 Env Monitoring 05-04-2019 DPL1 4.14 122 0.2 NR <1 1 <0.001 0.038
2019 Env Monitoring 07-05-2019 DPL1 6.6 3570 0.3 0.1 <1 <0.001 0.033
2019 Env Monitoring 04-06-2019 DPL1 4.14 126 0.5 31.9 <1 2 1 11 1 38 1.27 <0.001 10.9 0.034
2019 Env Monitoring 04-07-2019 DPL1 6.6 3570 0.3 0.1
2019 Env Monitoring 01-08-2019 DPL1 4.32 94 8.1 54.1 <1 2 <1 10 <1 20 1.1 <0.001 8.63 0.033
2019 Env Monitoring 26-09-2019 DPL1 5.01 38 9.6 -29.4 <1 0.034
2019 Env Monitoring 24-10-2019 DPL1 5.01 138 1.8 <0.1 <1
2019 Env Monitoring 22-11-2019 DPL1 4.59 94 15.6 71.1 <1 2 <1 11 <1 31 0.98 <0.001 8.34 0.034

Longterm Groundwater Quality Monitoring at Dunloe Sands Quarry
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2019 Env Monitoring 20-12-2019 DPL1 4.86 84 15.5 110

76 76 53 50 4 4 25 2 6 8 22 24 30 9 29 18 3 30 21

3.8 38 0.11 -64.1 1 1 12 0.06 0.2 0.031 0.1 0.1 0.1 1 3.5 0.32 0.001 0.05 0.001
6.6 3570 15.6 435 3 2 36 0.09 1.2 0.071 4 2 22 2.1 68 2.58 0.001 19.5 0.14
4.42 213.01 4.07 197.93 2.25 1.75 18.24 0.08 0.63 0.06 0.99 0.57 9.68 1.22 17.50 0.89 0.00 4.76 0.03

2011/2012 AEMR Dec-11 DPL3 2300 72 119 842 72 136 <0.005 0.74 0.53
2011/2012 AEMR Mar-12 DPL3 2400 66 109 1081 <5 126 <0.005 1.25 0.51
2011/2012 AEMR 30-05-2012 DPL3 6.6 7074 2.3 317
2011/2012 AEMR Jun-12 DPL3 6.7 7057 6.6 315 150 94 2220 70 112 1119 48 143 <0.005 1.94 0.53
2011/2012 AEMR 26-07-2012 DPL3 6.6 7093 3.6 284
2011/2012 AEMR 27-08-2012 DPL3 6.7 7343 1.8 193
2011/2012 AEMR 27-09-2012 DPL3 6.4 7130 2.4 249 120 75 2280 63 100 1060 50 147 <0.005 2.11 0.51
2011/2012 AEMR 29-10-2012 DPL3 6.3 7177 4.8 146
2012/2013 AEMR Dec-12 DPL3 2270 68 103 946 61 132 <0.005 2.46 0.52
2012/2013 AEMR Mar-13 DPL3 2280 74 115 1296 48 149 <0.005 1.78 0.58
2012/2013 AEMR Jun-13 DPL3 2310 66 105 66 44 169 <0.005 1.63 0.52
2012/2013 AEMR Sep-13 DPL3 2280 60 93 1003 38 <0.005 3.05 0.52
2013/2014 AEMR 12-12-2013 DPL3 6.2 7140 2.4 116 120 73 2340 66 104 104 43 168 <0.005 3.16 0.57
2013/2014 AEMR 29-01-2014 DPL3 6.3 6964 4.4 201
2013/2014 AEMR 24-02-2014 DPL3 6.3 6677 3.6 245
2013/2014 AEMR 31-03-2014 DPL3 6.4 7234 4.2 118 120 74 120 63 109 109 43 175 <0.005 2.86 0.56
2013/2014 AEMR 24-04-2014 DPL3 6.5 7448 136
2013/2014 AEMR 28-05-2014 DPL3 6.6 7484 318
2013/2014 AEMR 25-06-2014 DPL3 6.6 7370 5.9 260 110 70 2290 82 125 1320 44 180 <0.005 6.47 0.93
2013/2014 AEMR 30-07-2014 DPL3 6.6 7431 4.9 122 110 66 2420 74 114 1200 46 177 0.03 <0.005 3.97 0.58
2013/2014 AEMR 29-08-2014 DPL3 6.5 7643 3.9 184 110 68 2370 71 110 1140 43 168 <0.005 4.22 0.56
2013/2014 AEMR 29-09-2014 DPL3 6.1 7558 3 188

Appendix of 2015 AEMR 28-11-2014 DPL3 6.1 7491 4.2 100
Appendix of 2015 AEMR 15-12-2014 DPL3 6.2 7280 2.6 130 130 77 2370 82 118 1240 48 146 0.04 <0.005 3.53 0.59
Appendix of 2015 AEMR 22-01-2015 DPL3 6.1 7473 2.2 136
Appendix of 2015 AEMR 25-02-2015 DPL3 6.4 7478 3.2 150
Appendix of 2015 AEMR 26-03-2015 DPL3 6.1 7542 2.9 195 130 128
Appendix of 2015 AEMR 24-04-2015 DPL3 6.6 7540 4.8 246
Appendix of 2015 AEMR 28-05-2015 DPL3 6.5 7483 5.2 182
Appendix of 2015 AEMR 17-09-2015 DPL3 6.4 7422 3.7 150 120 2380 0.04 68 102 1220 41 152 0.22 <0.001 3.09 0.641
Appendix of 2015 AEMR 21-10-2015 DPL3 6.2 7310 2.4 157
Appendix of 2015 AEMR 25-11-2015 DPL3 6.2 7562 6.9 205
Appendix of 2015 AEMR 11-12-2015 DPL3 6.3 7321 2.6 182 120 120 2370 68 108 1220 40 181 0.13 0.001 2.99 6.23
Appendix of 2016 AEMR 25-01-2016 DPL3 6.1 7395 2.8 147
Appendix of 2016 AEMR 24-02-2016 DPL3 6.2 7372 5.7 58
Appendix of 2016 AEMR 24-03-2016 DPL3 6.4 7406 3.5 155 123 123 2650 78.03 117.11 1284.98 44.19 176.114 0.07 0.001 2.183 0.625
Appendix of 2016 AEMR 29-04-2016 DPL3 6.4 7417 6.4 196
Appendix of 2016 AEMR 24-05-2016 DPL3 6.5 7394 5.4 180
Appendix of 2016 AEMR 30-06-2016 DPL3 6.6 7250.2 6.4 180
Appendix of 2016 AEMR 21-07-2016 DPL3 6.5 6868.2 6.6 262
Appendix of 2016 AEMR 31-08-2016 DPL3 6.5 7281 5.8 170 121 2650 78 121 1350 46 170 0.001 3.33 0.541
Appendix of 2016 AEMR 29-09-2016 DPL3 6.1 7313 2.5 221
Appendix of 2016 AEMR 27-10-2016 DPL3 6.1 7313 399 1738
Appendix of 2016 AEMR 29-11-2016 DPL3 6.1 7376 1.8 67
Appendix of 2016 AEMR 20-12-2016 DPL3 6 7673 4 315.9 121 2700 75 114 1.28 43 182 0.001 2.4 0.541
Q1 2017 Env mon report 30-01-2017 DPL3 6.1 7119
Q1 2017 Env mon report 27-02-2017 DPL3 6.1 7013

2017 Env Monitoring 22-03-2017 DPL3 5.9 7570 130 2300 0.1 4.1 2.9 130 1500 54 230 0.04 <0.001 15 0.67
2017 Env Monitoring 19-04-2017 DPL3 5.9 7660
2017 Env Monitoring 17-05-2017 DPL3 5.9 7410
2017 Env Monitoring 14-06-2017 DPL3
2017 Env Monitoring 12-07-2017 DPL3 6.2 7060
2017 Env Monitoring 09-08-2017 DPL3 6.2 7490
2017 Env Monitoring 06-09-2017 DPL3 6.1 7490 140 2000 <0.05 3 2 120 1600 55 140 0.04 <0.001 2.8 0.6
2017 Env Monitoring 04-10-2017 DPL3 6 7530
2017 Env Monitoring 01-11-2017 DPL3 5.9 7970
2017 Env Monitoring 29-11-2017 DPL3 5.9 7680
2017 Env Monitoring 28-12-2017 DPL3 6 7570 130 2400 0.05 3.8 2.8 130 1700 53 190 0.09 <0.001 13 0.62
2018 Env Monitoring 24-01-2018 DPL3 5.94 7640
2018 Env Monitoring 21-02-2018 DPL3 5.94 7240
2018 Env Monitoring 21-03-2018 DPL3 5.87 8230 140 2500 <0.05 3.7 2.9 150 1400 53 200 0.09 <0.001 9.9 0.64
2018 Env Monitoring 18-04-2018 DPL3 5.94 7580
2018 Env Monitoring 16-05-2018 DPL3 5.97 7670
2018 Env Monitoring 13-06-2018 DPL3 6.02 7930 130 2300 <0.05 4.1 2.7 120 1500 56 180 0.08 <0.001 11 0.61
2018 Env Monitoring 11-07-2018 DPL3 6.18 7280
2018 Env Monitoring 08-08-2018 DPL3 6.1 7880
2018 Env Monitoring 05-09-2018 DPL3 5.38 3760 69.8 211 134 2760 2.46 137 1380 49 191 0.66 0.002 24 0.715
2018 Env Monitoring 05-10-2018 DPL3 5.87 7540 7.8
2018 Env Monitoring 06-11-2018 DPL3 5.81 7580
2018 Env Monitoring 07-12-2018 DPL3 5.82 7520 3.4 151 2470 2.29 118 130 45 158 0.32 <0.001 12.9 0.658
2019 Env Monitoring 08-01-2019 DPL3 5.84 7562.2 10.2 -25.8
2019 Env Monitoring 05-02-2019 DPL3 5.76 8597.1 0.38 -88.9
2019 Env Monitoring 08-03-2019 DPL3 3.88 680 0.27 39.3 120 3500 134 193 1720 56 0.07 <0.01 15.8 0.988
2019 Env Monitoring 05-04-2019 DPL3 5.83 8790 0.3 NR

2019 Env Monitoring 07-05-2019 DPL3 4.08 568 8.5 278

2019 Env Monitoring 04-06-2019 DPL3 5.72 9200 0.4 56.8 133 2810 92 142 1400 47 0.18 <0.001 12.2 0.789

2019 Env Monitoring 04-07-2019 DPL3 4.08 568 8.5 278

2019 Env Monitoring 01-08-2019 DPL3 5.99 7560 7.6 2.9 138 2610 84 130 1240 41 0.46 <0.001 14 0.797

2019 Env Monitoring 26-09-2019 DPL3 6.4 8790 4.3 106
2019 Env Monitoring 24-10-2019 DPL3 6.16 8580 16 48

No of Samples

Minimum
Maximum
Average
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2019 Env Monitoring 22-11-2019 DPL3 6.03 9480 19.9 <0.1 115 3840 150 236 1910 64 0.21 <0.001 17.6 1.11
2019 Env Monitoring 20-12-2019 DPL3 6.26 10400 40.4 <0.1

75 75 52 49 21 15 30 2 5 8 23 30 30 29 25 16 5 30 30

3.88 568 0.27 -88.9 110 66 120 0.05 3 0.04 60 93 1.28 38 126 0.03 0.001 0.74 0.51
6.7 10400 399 1738 151 138 3840 0.1 4.1 2.9 150 236 1910 72 230 0.66 0.002 24 6.23
6.09 7252.94 14.27 200.41 126.67 98.27 2416.33 0.08 3.74 2.26 78.44 123.47 1102.74 48.80 166.64 0.17 0.00 6.71 0.83

2011/2012 AEMR Dec-11 DPL5
2011/2012 AEMR Mar-12 DPL5 14 0.5 1 9.1 <5 5.9 <0.005 2.51 <0.01
2011/2012 AEMR 30-05-2012 DPL5 4.7 92 4.6 386
2011/2012 AEMR Jun-12 DPL5 4.8 81 6.6 347 2 1 17 0.6 1.3 9.2 <5 4.3 <0.005 1.01 <0.01
2011/2012 AEMR 26-07-2012 DPL5 4.7 92 3.7 313
2011/2012 AEMR 27-08-2012 DPL5 4.6 103 3.4 292
2011/2012 AEMR 27-09-2012 DPL5 4.5 102 2.6 266 <1 <1 19 0.7 1.4 10 <5 8.5 <0.005 0.89 <0.01
2011/2012 AEMR 29-10-2012 DPL5 4.4 108 2.2 288
2012/2013 AEMR Dec-12 DPL5 18 0.6 1.2 5.9 <5 3.5 <0.005 2.16 <0.01
2012/2013 AEMR Mar-13 DPL5 12 0.5 1.3 8.2 <5 4 <0.005 0.09 <0.01
2012/2013 AEMR Jun-13 DPL5 30 0.7 1.9 0.7 <5 8.2 <0.005 0.31 <0.01
2012/2013 AEMR Sep-13 DPL5 640 13 40 243 9 <0.005 15 0.14
2013/2014 AEMR 12-12-2013 DPL5 4.8 334 2.3 106 3 2 89 2.3 7.2 7.2 <5 15 <0.005 4.81 0.04
2013/2014 AEMR 29-01-2014 DPL5 4.9 314 4.2 161
2013/2014 AEMR 24-02-2014 DPL5 4.1 337 4.1 255
2013/2014 AEMR 31-03-2014 DPL5 5 359 3.3 107 2 1 110 2.4 6.3 6.3 <5 12 <0.005 3.52 <0.01
2013/2014 AEMR 24-04-2014 DPL5 4.7 110 84
2013/2014 AEMR 28-05-2014 DPL5 4 239 313
2013/2014 AEMR 25-06-2014 DPL5 3.6 566 2.1 375 <1 <1 140 4.2 9.9 64 <5 9.8 <0.005 1.73 0.05
2013/2014 AEMR 30-07-2014 DPL5 3.7 639 4.6 238 <1 <1 140 13 11 69 <5 47 3.96 <0.005 2 0.11
2013/2014 AEMR 29-08-2014 DPL5 3.9 678 2.7 215 NP NP 170 4.9 12 75 <5 16 <0.005 11 0.03
2013/2014 AEMR 29-09-2014 DPL5 3.8 942 1.8 247

Appendix of 2015 AEMR 28-11-2014 DPL5 4.9 706 2.7 105
Appendix of 2015 AEMR 15-12-2014 DPL5 5.2 801 2 115 5 3 220 6.2 15 110 <5 11 0.3 <0.005 14 0.08
Appendix of 2015 AEMR 22-01-2015 DPL5 5 811 3.8 160
Appendix of 2015 AEMR 25-02-2015 DPL5 4 433 6.2 178
Appendix of 2015 AEMR 26-03-2015 DPL5 4.8 1066 3.9 144 2 2
Appendix of 2015 AEMR 24-04-2015 DPL5 3.7 963 4.8 257
Appendix of 2015 AEMR 28-05-2015 DPL5 3.8 611 2.5 325
Appendix of 2015 AEMR 17-09-2015 DPL5 3.9 844 2.4 205 NP 220 0.18 5.5 9.6 113 <5 23 0.67 <0.001 1.4 0.055
Appendix of 2015 AEMR 21-10-2015 DPL5 4.3 676 5.4 189
Appendix of 2015 AEMR 25-11-2015 DPL5 5.2 390 6 135
Appendix of 2015 AEMR 11-12-2015 DPL5 5.4 310 2.3 151 7 7 80 2.2 3.9 41 <5 12 0.13 <0.001 7.21 0.027
Appendix of 2016 AEMR 25-01-2016 DPL5 5.6 376 3.1 113
Appendix of 2016 AEMR 24-02-2016 DPL5 5.6 335 2.9 76
Appendix of 2016 AEMR 24-03-2016 DPL5 5.3 412 2.4 186 6 6 112 2.99 3.88 42.05 <5 13.372 0.148 <0.001 4.597 0.022
Appendix of 2016 AEMR 29-04-2016 DPL5 4.6 285 6.2 259
Appendix of 2016 AEMR 24-05-2016 DPL5 4.5 300 4.7 195
Appendix of 2016 AEMR 30-06-2016 DPL5 4.3 385.7 2.9 271
Appendix of 2016 AEMR 21-07-2016 DPL5 4.4 321.5 5.2 297
Appendix of 2016 AEMR 31-08-2016 DPL5 4.4 348 4.4 230 <1 89 2.2 2.8 57 <5 28 0.001 11.2 0.012
Appendix of 2016 AEMR 29-09-2016 DPL5 4.4 399 2.5 285
Appendix of 2016 AEMR 27-10-2016 DPL5 4.4 399 2.5 285
Appendix of 2016 AEMR 29-11-2016 DPL5 5.4 5.4 1.6 74
Appendix of 2016 AEMR 20-12-2016 DPL5 5.2 298 3.3 244.5 5 50 2.3 2.8 47 <5 21 0.001 4.55 0.012
Q1 2017 Env mon report 30-01-2017 DPL5 5.2 260
Q1 2017 Env mon report 27-02-2017 DPL5 5.5 244

2017 Env Monitoring 22-03-2017 DPL5 5.1 300 <5 63 0.1 1 0.1 2 55 1 22 0.2 <0.001 1.5 0.009
2017 Env Monitoring 19-04-2017 DPL5 5.1 203
2017 Env Monitoring 17-05-2017 DPL5 5.1 226
2017 Env Monitoring 14-06-2017 DPL5
2017 Env Monitoring 12-07-2017 DPL5 5.2 189
2017 Env Monitoring 09-08-2017 DPL5 5.1 200
2017 Env Monitoring 06-09-2017 DPL5 5.2 179 8 26 <0.05 1.3 0.055 <0.5 35 0.7 18 0.54 <0.001 0.23 <0.005
2017 Env Monitoring 04-10-2017 DPL5 5.3 188
2017 Env Monitoring 01-11-2017 DPL5 5.3 197
2017 Env Monitoring 29-11-2017 DPL5 5 480
2017 Env Monitoring 28-12-2017 DPL5 4.5 2200 <5 640 <0.05 0.6 0.24 41 450 6.8 79 2.4 <0.001 7.2 0.11
2018 Env Monitoring 24-01-2018 DPL5 4.42 2470
2018 Env Monitoring 21-02-2018 DPL5 4.53 1392
2018 Env Monitoring 21-03-2018 DPL5 4.58 1461 11 370 <0.05 0.4 0.14 25 230 5.1 59 1.2 <0.001 4.2 0.066
2018 Env Monitoring 18-04-2018 DPL5 4.88 266
2018 Env Monitoring 16-05-2018 DPL5 4.78 486
2018 Env Monitoring 13-06-2018 DPL5 4.69 406 <5 96 <0.05 0.4 0.098 4.8 66 2.1 15 0.28 <0.001 2.1 0.019
2018 Env Monitoring 11-07-2018 DPL5 4.73 623
2018 Env Monitoring 08-08-2018 DPL5 4.61 252
2018 Env Monitoring 05-09-2018 DPL5 4.67 1880 4 112 0.12 7 58 2 14 0.36 <0.001 3.11 0.0029
2018 Env Monitoring 05-10-2018 DPL5 4.96 201
2018 Env Monitoring 06-11-2018 DPL5 4.99 296
2018 Env Monitoring 07-12-2018 DPL5 4.84 437 -112.6 2 156 0.16 8 80 2 20 0.31 <0.001 3.66 0.039
2019 Env Monitoring 08-01-2019 DPL5 5.13 259.66 12.15 -36.9
2019 Env Monitoring 05-02-2019 DPL5 4.62 1140.4 0.43 -40.9
2019 Env Monitoring 08-03-2019 DPL5 9.89 3168 48 -82.4 4 100 2 5 16 2 0.23 <0.001 0.02
2019 Env Monitoring 05-04-2019 DPL5 4.63 1280 0.3 NR
2019 Env Monitoring 07-05-2019 DPL5 6.41 5623 9.5 121
2019 Env Monitoring 04-06-2019 DPL5 4.43 2310 0.6 2.4 <1 657 1 41 337 7 1.81 <0.001 0.127
2019 Env Monitoring 04-07-2019 DPL5 6.41 563 9.5 121
2019 Env Monitoring 01-08-2019 DPL5 4.5 1780 10 46 <1 940 15 56 462 10 2.23 <0.001 0.212
2019 Env Monitoring 26-09-2019 DPL5 4.35 657 5.3 -14.4
2019 Env Monitoring 24-10-2019 DPL5 4.63 2380 10.8 61

No of Samples

Minimum
Maximum
Average
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2019 Env Monitoring 22-11-2019 DPL5 4.63 2200 11.6 66.1 <1 888 14 55 54 10 1.74 <0.01 0.16
75 75 49 51 12 8 25 1 5 8 22 28 29 8 24 12 2 25 21

3.6 5.4 0.3 -112.6 2 1 12 0.1 0.4 0.055 0.5 1 0.7 0.7 3.5 0.13 0.001 0.09 0.0029
9.89 5623 48 386 11 7 940 0.1 1.3 0.24 15 56 462 10 79 3.96 0.001 15 0.212
4.83 706.54 5.98 169.85 4.75 3.25 214.41 0.10 0.74 0.14 4.40 13.47 95.19 4.81 19.57 1.03 0.00 4.40 0.06

2011/2012 AEMR Dec-11 DPL6 14 2.7 3.6 4.9 <5 37 <0.005 9.48 0.02
2011/2012 AEMR Mar-12 DPL6 14 3.3 4.5 8.4 <5 42 <0.005 17 0.02
2011/2012 AEMR 30-05-2012 DPL6 3.8 302 1 464
2011/2012 AEMR Jun-12 DPL6 4 324 2.8 345 <1 <1 14 7.3 12 10 <5 104 <0.005 17 0.11
2011/2012 AEMR 26-07-2012 DPL6 4.6 331 3.3 14
2011/2012 AEMR 27-08-2012 DPL6 4.4 419 2 84
2011/2012 AEMR 27-09-2012 DPL6 4.3 363 2.2 279 <1 <1 15 11 14 12 <5 130 <0.005 24 0.16
2011/2012 AEMR 29-10-2012 DPL6 4.4 425 4.9 127
2012/2013 AEMR Dec-12 DPL6 15 4.7 4.7 13 <5 63 <0.005 15 0.07
2012/2013 AEMR Mar-13 DPL6 14 3.6 2.5 11 <5 34 <0.005 20 0.07
2012/2013 AEMR Jun-13 DPL6 18 3.1 2.1 3.1 <5 40 <0.005 15 0.04
2012/2013 AEMR Sep-13 DPL6 16 2.4 1.6 11 <5 <0.005 10 0.04
2013/2014 AEMR 12-12-2013 DPL6 5.2 162 4.4 42 10 6 20 4.5 1.5 1.5 <5 30 <0.005 10 0.06
2013/2014 AEMR 29-01-2014 DPL6 4.2 210 5.3 269
2013/2014 AEMR 24-02-2014 DPL6 4.2 228 4.5 268
2013/2014 AEMR 31-03-2014 DPL6 4.8 165 2.5 130 3 2 22 5.6 1.8 1.8 <5 34 <0.005 10.5 0.06
2013/2014 AEMR 24-04-2014 DPL6 5 156 162
2013/2014 AEMR 28-05-2014 DPL6 3.8 198 343
2013/2014 AEMR 25-06-2014 DPL6 3.2 497 6.1 440 <1 <1 17 7 4.5 16 <5 119 <0.005 13 0.2
2013/2014 AEMR 29-08-2014 DPL6 4.1 1764 4.9 191 NP NP 40 45 23 16 9 958 <0.005 388 2.01
2013/2014 AEMR 29-09-2014 DPL6 3.5 1699 <1 302

Appendix of 2015 AEMR 28-11-2014 DPL6 4.5 1622 2.6 90
Appendix of 2015 AEMR 15-12-2014 DPL6 3.5 1700 <0.1 290 NP <1 <3 134 26 24 10 768 10 <0.005 322 1.91
Appendix of 2015 AEMR 22-01-2015 DPL6 4.1 1216 3.4 230
Appendix of 2015 AEMR 25-02-2015 DPL6 3.7 951 1.6 213
Appendix of 2015 AEMR 26-03-2015 DPL6 4.2 1600 5.1 177 NP NP
Appendix of 2015 AEMR 24-04-2015 DPL6 4.0 1558 2.5 226
Appendix of 2015 AEMR 28-05-2015 DPL6 3.9 2153 5.3 279
Appendix of 2015 AEMR 17-09-2015 DPL6 3.8 2219 2 220 NP 100 1.13 22 24 16 9 1490 147 <0.001 580 3.65
Appendix of 2015 AEMR 21-10-2015 DPL6 3.6 2189 2 284
Appendix of 2015 AEMR 25-11-2015 DPL6 3.3 2264 1.7 226
Appendix of 2015 AEMR 11-12-2015 DPL6 3.4 2164 0.9 342 <1 <1 40 50 23 18 10 1520 104 0.011 291 3
Appendix of 2016 AEMR 25-01-2016 DPL6 4.5 2056 1.1 52
Appendix of 2016 AEMR 24-02-2016 DPL6 4.4 2056 2.3 78
Appendix of 2016 AEMR 24-03-2016 DPL6 4.1 2031 1.5 183 <1 <1 23 55.48 23.88 17.76 10.27 1382.076 94.142 0.026 428 3.75
Appendix of 2016 AEMR 29-04-2016 DPL6 3.9 1997 1.9 183
Appendix of 2016 AEMR 24-05-2016 DPL6 3.8 1974 2.8 199
Appendix of 2016 AEMR 30-06-2016 DPL6 4.2 1810.2 3.3 275
Appendix of 2016 AEMR 21-07-2016 DPL6 3.5 1731.9 1.3 338
Appendix of 2016 AEMR 31-08-2016 DPL6 3.7 1783 3.8 262 <1 790 24 22 14 <5 1100 0.001 241 1.96
Appendix of 2016 AEMR 29-09-2016 DPL6 3.8 1738 1.9 189
Appendix of 2016 AEMR 27-10-2016 DPL6 3.8 1738 1.9 189
Appendix of 2016 AEMR 29-11-2016 DPL6 3.8 3.8 2.3 182
Appendix of 2016 AEMR 20-12-2016 DPL6 3.7 1752 2.1 274.7 <1 <1 21 33 16 9 1080 0.001 259 1.96
Q1 2017 Env mon report 30-01-2017 DPL6 3.6 1745
Q1 2017 Env mon report 27-02-2017 DPL6 3.8 1653

2017 Env Monitoring 22-03-2017 DPL6 3.8 1710 <5 17 0.3 2.5 0.54 21 14 10 1200 59 0.004 370 1.9
2017 Env Monitoring 19-04-2017 DPL6 3.9 1540
2017 Env Monitoring 17-05-2017 DPL6 3.8 1580
2017 Env Monitoring 14-06-2017 DPL6 3.7 1380 <5 17 0.2 1.6 0.59 17 14 11 990 43 0.003 300 1.4
2017 Env Monitoring 12-07-2017 DPL6 3.9 1100
2017 Env Monitoring 09-08-2017 DPL6 3.9 1050
2017 Env Monitoring 06-09-2017 DPL6 3.7 977 <5 16 <0.05 1.6 0.51 11 12 8 370 17 0.002 180 0.93
2017 Env Monitoring 04-10-2017 DPL6 3.9 1030
2017 Env Monitoring 01-11-2017 DPL6 3.9 1000
2017 Env Monitoring 29-11-2017 DPL6 3.9 919
2017 Env Monitoring 28-12-2017 DPL6 3.9 822 <5 18 0.1 1.6 0.41 8.8 11 8 540 12 0.001 150 0.67
2018 Env Monitoring 24-01-2018 DPL6 3.88 866
2018 Env Monitoring 21-02-2018 DPL6 3.84 822
2018 Env Monitoring 21-03-2018 DPL6 3.94 655 <5 20 11 1.3 0.3 7.1 11 7.3 410 8.2 0.001 120 0.45
2018 Env Monitoring 18-04-2018 DPL6 4.03 472
2018 Env Monitoring 16-05-2018 DPL6 3.98 469
2018 Env Monitoring 13-06-2018 DPL6 3.89 533 <5 25 11 1.4 0.52 5.2 11 6.5 320 6.7 <0.001 74 0.4
2018 Env Monitoring 11-07-2018 DPL6 3.92 463
2018 Env Monitoring 08-08-2018 DPL6 3.93 517
2018 Env Monitoring 05-09-2018 DPL6 3.82 600 6.82 14.5 <1 20 11 0.25 7 11 6 205 9.31 0.001 0.498
2018 Env Monitoring 05-10-2018 DPL6 3.99 641 8.8
2018 Env Monitoring 06-11-2018 DPL6 4.02 634 14.1
2018 Env Monitoring 07-12-2018 DPL6 4.01 618 3.2 <1 17 11 0.28 8 11 6 328 12.1 0.001 123 0.659
2019 Env Monitoring 08-01-2019 DPL6 4.07 607.54 10.04 39.9
2019 Env Monitoring 05-02-2019 DPL6 4.07 653.15 0.25 -45.9
2019 Env Monitoring 08-03-2019 DPL6 5.78 10190 0.19 -39.5 <1 18 11 8 11 6 293 9.51 <0.01 99.8 0.576
2019 Env Monitoring 05-04-2019 DPL6 3.98 655 0.3 NR
2019 Env Monitoring 07-05-2019 DPL6 5.69 8160 0.6 0.1
2019 Env Monitoring 04-06-2019 DPL6 3.9 611 0.4 25.6 <1 16 10 8 11 6 288 9.92 0.001 108 0.54
2019 Env Monitoring 04-07-2019 DPL6 5.69 8160 0.6 0.1
2019 Env Monitoring 01-08-2019 DPL6 3.93 473 2.8 53.8 <1 17 8 6 10 4 231 8.03 <0.001 92.6 0.538
2019 Env Monitoring 26-09-2019 DPL6 3.93 109 0.8 -19.9
2019 Env Monitoring 24-10-2019 DPL6 4.94 393 24.3 <0.1
2019 Env Monitoring 22-11-2019 DPL6 3.96 463 2.5 36.9 <1 16 7 6 12 6 187 3.21 <0.01 45 0.225

75 75 50 49 2 2 28 7 6 9 22 30 30 18 29 16 12 29 30

No of Samples

Minimum
Maximum
Average

No of Samples
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3.2 3.8 0.19 -45.9 3 2 14 0.1 1.3 0.25 21 29 1.5 4 30 3.21 0.001 9.48 0.02
5.78 10190 35.9 464 10 6 790 11 2.5 1.13 134 33 24 11 1520 147 0.026 580 3.75
4.06 1361.10 4.18 175.26 6.50 4.00 49.61 6.37 1.67 0.50 20.12 11.36 11.78 7.89 492.86 34.57 0.00 149.39 0.93

2011/2012 AEMR Dec-11 DPL7 680 16 24 451 36 207 <0.005 0.34 0.04
2011/2012 AEMR Mar-12 DPL7 710 16 24 649 28 210 <0.005 0.28 0.03
2011/2012 AEMR 30-05-2012 DPL7 7.4 3451 3.6 241
2011/2012 AEMR Jun-12 DPL7 7.5 3446 5 249 550 336 700 17 36 561 30 214 <0.005 0.32 0.05
2011/2012 AEMR 26-07-2012 DPL7 7.4 3434 3.4 -15
2011/2012 AEMR 27-08-2012 DPL7 7.6 3492 2.5 24
2011/2012 AEMR 27-09-2012 DPL7 7.4 3385 2.1 154 430 256 730 15 32 530 28 226 <0.005 1.11 0.02
2011/2012 AEMR 29-10-2012 DPL7 7.2 3416 1.7 52
2012/2013 AEMR Dec-12 DPL7 730 16 34 673 29 203 <0.005 0.56 0.02
2012/2013 AEMR Mar-13 DPL7 750 18 38 610 27 223 <0.005 0.72 0.05
2012/2013 AEMR Jun-13 DPL7 740 16 36 16 25 274 <0.005 1.56 0.03
2012/2013 AEMR Sep-13 DPL7 750 16 34 543 23 <0.005 1.2 0.05
2013/2014 AEMR 12-12-2013 DPL7 7.2 3341 4.1 52 390 238 750 18 38 38 26 249 <0.005 1.33 0.08
2013/2014 AEMR 29-01-2014 DPL7 7.3 3243 3.9 154
2013/2014 AEMR 24-02-2014 DPL7 7.2 3151 2.4 231
2013/2014 AEMR 31-03-2014 DPL7 7.2 3358 2.8 -2 410 250 720 19 39 39 26 253 <0.005 1.52 0.04
2013/2014 AEMR 24-04-2014 DPL7 7.5 3452 116
2013/2014 AEMR 28-05-2014 DPL7 7.3 3468 297
2013/2014 AEMR 25-06-2014 DPL7 4.6 69 2.3 320 1 <1 15 0.3 0.2 9.9 <5 4.2 <0.005 0.85 <0.01
2013/2014 AEMR 30-07-2014 DPL7 7.5 3414 3.5 126 390 240 760 19 41 656 27 261 0.41 <0.005 1.42 0.02
2013/2014 AEMR 29-08-2014 DPL7 7.5 3477 2.8 128 400 245 740 17 37 611 25 236 <0.005 1.88 0.01
2013/2014 AEMR 29-09-2014 DPL7 7.2 3436 4.9 173

Appendix of 2015 AEMR 28-11-2014 DPL7 7.1 3416 4.9 75
Appendix of 2015 AEMR 15-12-2014 DPL7 7.2 3340 2.3 100 400 243 780 22 43 685 29 211 0.34 <0.005 1.62 0.06
Appendix of 2015 AEMR 22-01-2015 DPL7 7.1 3404 2.6 77
Appendix of 2015 AEMR 25-02-2015 DPL7 7.4 3396 4.5 30
Appendix of 2015 AEMR 26-03-2015 DPL7 7.1 3446 3.1 78 420 423 780 18 38 651 26 250 0.51 <0.001 2.62 0.077
Appendix of 2015 AEMR 24-04-2015 DPL7 7.5 3438 5.5 53
Appendix of 2015 AEMR 28-05-2015 DPL7 7.5 3417 6 161
Appendix of 2015 AEMR 17-09-2015 DPL7 7.3 3323 2.8 110 380 760 0.06 18 39 644 25 250 0.62 <0.001 2.53 0.025
Appendix of 2015 AEMR 21-10-2015 DPL7 7.2 3330 3.5 144
Appendix of 2015 AEMR 25-11-2015 DPL7 7.2 3500 5.8 100
Appendix of 2015 AEMR 11-12-2015 DPL7 7.2 3371 2.7 214 380 380 770 17 37 644 24 272 0.04 0.0002 2.44 0.084
Appendix of 2016 AEMR 25-01-2016 DPL7 7.1 3344 1.8 -36.00
Appendix of 2016 AEMR 24-02-2016 DPL7 7.2 3444 5.5 -60.00
Appendix of 2016 AEMR 24-03-2016 DPL7 7.2 3399 4.1 -9.00 363 363 738 18.21 38.01 637.38 26.08 260.218 0.356 <0.001 1.772 0.084
Appendix of 2016 AEMR 29-04-2016 DPL7 7.4 3374 6.4 26.00
Appendix of 2016 AEMR 24-05-2016 DPL7 7.4 3382 5.5 -57.00
Appendix of 2016 AEMR 30-06-2016 DPL7 7.4 3404.7 5.7 98.00
Appendix of 2016 AEMR 21-07-2016 DPL7 7.5 3159 6.5 -31.00
Appendix of 2016 AEMR 31-08-2016 DPL7 7.3 3364 3.7 -22.00 369 760 24 35 604 24 217 0.001 2.07 0.082
Appendix of 2016 AEMR 29-09-2016 DPL7 7.2 3558 2.4 44.00
Appendix of 2016 AEMR 27-10-2016 DPL7 7.2 3558 2.4 44.00
Appendix of 2016 AEMR 29-11-2016 DPL7 7.1 7.1 2.4 20.00
Appendix of 2016 AEMR 20-12-2016 DPL7 6.9 3527 4.5 229.3 372 372 18 38 648 25 263 0.001 1.85 0.082
Q1 2017 Env mon report 30-01-2017 DPL7 6.9 3471
Q1 2017 Env mon report 27-02-2017 DPL7 7.1 3174

2017 Env Monitoring 22-03-2017 DPL7 7 3430 350 360 0.1 2.1 0.19 36 830 29 710 0.33 <0.001 1.8 0.076
2017 Env Monitoring 19-04-2017 DPL7
2017 Env Monitoring 17-05-2017 DPL7 6.9 3440
2017 Env Monitoring 14-06-2017 DPL7
2017 Env Monitoring 12-07-2017 DPL7 7 3360
2017 Env Monitoring 09-08-2017 DPL7 7 3480
2017 Env Monitoring 06-09-2017 DPL7 7 3380 390 640 0.1 2.9 0.67 38 940 31 350 0.33 <0.001 1.3 0.065
2017 Env Monitoring 04-10-2017 DPL7 7 3450
2017 Env Monitoring 01-11-2017 DPL7 6.9 3440
2017 Env Monitoring 29-11-2017 DPL7 6.8 344
2017 Env Monitoring 28-12-2017 DPL7 6.9 3410 380 720 0.1 3.6 2.4 38 930 30 250 0.33 <0.001 1.4 0.063
2018 Env Monitoring 24-01-2018 DPL7 6.84 3450
2018 Env Monitoring 21-02-2018 DPL7 6.83 3310
2018 Env Monitoring 21-03-2018 DPL7 6.78 3650 400 710 0.2 3.7 2.3 41 750 30 250 0.37 <0.001 1.3 0.065
2018 Env Monitoring 18-04-2018 DPL7 6.88 3500
2018 Env Monitoring 16-05-2018 DPL7 6.89 3480
2018 Env Monitoring 13-06-2018 DPL7 6.89 3570 380 680 0.1 3.9 2.3 37 840 31 260 0.35 <0.001 1.6 0.072
2018 Env Monitoring 11-07-2018 DPL7 7.08 3220
2018 Env Monitoring 08-08-2018 DPL7 7.01 3510
2018 Env Monitoring 05-09-2018 DPL7 3.9 2680 57.6 391 393 783 2.06 40 651 26 232 0.49 <0.001 0.074
2018 Env Monitoring 05-10-2018 DPL7 6.88 3340 7.5
2018 Env Monitoring 06-11-2018 DPL7 6.73 3530 4
2018 Env Monitoring 07-12-2018 DPL7 6.76 3310 2.3 -112.6 395 749 2.08 39 635 25 278 0.5 <0.001 1.7 0.659
2019 Env Monitoring 08-01-2019 DPL7 6.75 3329.4 14.2 -90.7
2019 Env Monitoring 05-02-2019 DPL7 6.74 3571.4 0.18 -1620
2019 Env Monitoring 08-03-2019 DPL7 5.09 367 0.22 3.2 415 755 39 675 25 267 0.44 <0.01 1.63 0.072
2019 Env Monitoring 05-04-2019 DPL7 6.74 3460 0.6 NR
2019 Env Monitoring 07-05-2019 DPL7 4.4 2320 0.7 0.1
2019 Env Monitoring 04-06-2019 DPL7 6.68 3480 0.4 0.1 380 671 40 656 25 316 0.34 <0.001 1.57 0.078
2019 Env Monitoring 04-07-2019 DPL7 4.4 2320 0.7 0.1
2019 Env Monitoring 01-08-2019 DPL7 6.88 3220 7.2 <0.1 393 639 38 607 22 265 0.51 <0.001 1.8 0.082
2019 Env Monitoring 26-09-2019 DPL7 7.35 3420 2.2 195
2019 Env Monitoring 24-10-2019 DPL7 7.51 3590 1.3 0.1
2019 Env Monitoring 22-11-2019 DPL7 6.71 3570 5.7 <0.1 388 803 39 637 24 264 0.48 <0.001 1.48 0.074

74 74 53 49 21 14 27 5 5 8 24 31 31 30 30 17 3 30 30No of Samples

Minimum
Maximum
Average
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3.9 7.1 0.18 -1620 1 238 15 0.1 2.1 0.06 0.3 0.2 9.9 22 4.2 0.04 0.0002 0.28 0.01
7.6 3820 57.6 391 550 423 783 0.2 3.9 2.4 803 43 940 36 710 0.62 0.001 2.62 0.659
6.94 3207.18 4.67 50.09 378.24 325.00 680.63 0.12 3.24 1.51 133.60 35.68 582.30 26.90 257.51 0.40 0.00 1.45 0.08

Maximum
Average

Minimum
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