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i  PURPOSE OF THE REPORT 

Karuah East Quarry Pty Ltd (Karuah East Quarry) has prepared this report which fulfils the Annual 
Review requirement of the Project Approval PA 09_0175 (Schedule 5, Condition 4).  

This Annual Review covers the reporting period from the 1 January 2019 to 31 December 2019.   

This report provides specific detail on the project including a summary of environmental monitoring 
data and environmental performance during the reporting period. All environmental data in full can be 
supplied at request.    
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Figure 2 Current Water Management System  

 





http://hunterquarries.com.au/karuah-east-documents/
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4.4 Operating Hours 

In accordance with Schedule 2, Condition 7 of the PA 09_0175, Karuah East Quarry operates during the 
following hours (see Table 9): 

Table 9 Approved Operating Hours 

Activ ity  Operating Hours  

Quarrying Operations 
7.00 am to 6.00 pm, Monday to Friday; and 
7.00 am to 1.00 pm, Saturdays. 
No quarrying operations on Sundays or Public Holidays 

Construction activities 

7.00 am to 6.00 pm, Monday to Friday; and 
8.00 am to 1.00 pm, Saturdays. 
Unless noise from the activities does not exceed 35 dB(A)LAeq(15minute) at any 
privately-owned residence. 

Maintenance activities 24 hours a day, 7 days per week, providing maintenance activities are inaudible at any 
privately-owned residence. 

Note:  This condition does not apply in the event of a direction from police or other relevant authority for safety or emergency 
reasons regarding works which may need to be undertaken to avoid loss of life, property loss and/or to prevent 
environmental harm. 
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Action Required from Previous Annual Review Action taken by Operator 

Where 
Discussed in 

Annual 
Review 

- Blast Management Plan;  
- Landscape and 

Rehabilitation Management 
Plan;  

- Noise Management Plan;  
- Water Management Plan.  
 
Note these management plans 
have not yet been approved.  
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6.0 ENVIRONMENTAL PERFORMANCE  

Appendix 3 includes a number of figures that identify the location of the environmental monitoring sites 
discussed in the following sections.  

6.1 Meteorological Monitoring 

Schedule 3, Condition 17 of PA 09_0175 requires: 
 

For the life of the project, the Proponent shall ensure that there is a suitable meteorological station 
operating in the vicinity of the site that complies with the requirements in the Approved Methods for 
Sampling of Air Pollutants in New South Wales guideline. 

A new meteorological station was installed in August 2016 which is used by both the Karuah Quarry and 
Karuah East Quarry. The location of the station is shown in Appendix 3. It should be noted that although 
the meteorological data has been presented for the full year, operational activities associated with Karuah 
East Quarry recommenced in July 2019 and continued until the end of the review period (31 December 
2019).  

Table 12 presents a summary of the meteorological data collected by the meteorological station during the 
Annual Review reporting period.   

Table 12 Annual Review Meteorological Data 

 
Month 

Temp (oC) Rainfall Wind 
Average 

(oC) 
Min Temp 

(oC) 
Max Temp 

(oC) 
Total 
(mm) 

Max Daily 
(mm) 

No rain days 
< 1 mm 

Max Wind Gust 
(km/h) 

Jan-19 26.5 17.1 43.5 37.6 11.6 9 49.7 

Feb-19 23.8 12.5 38.9 48.6 16.0 7 46.1 

Mar-19 22.2 12.3 39.2 154.0 39.8 11 50.9 

Apr-19 18.4 7.6 33.7 46.2 17.8 7 39.0 

May-
19 14.6 3.6 27.2 39.2 35.4 4 59.2 

Jun-19 11.9 4.0 24.5 174.8 64.6 8 47.3 

Jul-19 11.6 1.7 24.2 8.8 46.2 5 53.3 

Aug-
19 12.3 0.7 26.0 40.6 35.6 2 66.3 

Sep-
19 15.4 4.5 32.4 158.8 122.2 7 71.0 

Oct-19 18.3 7.3 35.5 36.2 9.8 7 66.3 

Nov-
19 

21.3 7.4 38.7 24.6 20.0 2 53.3 

Dec-
19 23.5 10.9 44.5 5.6 2.2 2 63.9 

Average monthly temperatures during the reporting period ranged from 11.6 degrees Celsius (°C) to 
26.5°C, with a maximum of 44.5°C recorded in December 2019. Limited rainfall occurred in 2019, with the 
results ranging from 5.6 mm to 174.8 mm per month. The maximum wind gust was recorded in September 
2019 with a result of 71.0 km per hour. 2019 total rainfall was 775.0 mm as compared with 1130.6 mm in 
2018. 
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Day 

22/05/2019 09:23 

W = 1.2 m/s WSW 
T = 15°C 

Plane 53-55 
Karuah East Project Inaudible 
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6.3 Blasting 

6.3.1 EIS Predictions 

The Noise Impact Assessment (NIA) (SLR, 2012) prepared as part of the EIS, developed blasting site laws 
for Karuah East Quarry based on blast monitoring results from the existing Karuah Quarry.  The site laws 
were utilised to determine limiting factors to blast design for the site in order to achieve the criteria 
described in Section 6.3.2.  Based on the predicted blast results the blast emission criteria are predicted to 
be met without imposing any significant constraints on blast design throughout the life of the quarry. 

6.3.2 Approved Criteria 

Blasting criteria for the site are provided in Schedule 3, Condition 8 of PA 09_0175 and are summarised in 
Table 30. 

 Table 30 Project Approval Blasting Criteria 

Location Airblast overpressure 
(dB (Lin Peak)) 

Ground 
Vibration 
(mm/s) 

Allowable Exceedance 

Any residence on privately-owned 
land, or any public infrastructure 

120 10 0% 

115 5 5% of the total number of blasts 
over a period of 12 months 

Conditions L5.1 to 5.7 of EPL 20611 detail the blast limits for the project.  The blast limits contained in the 
EPL are consistent with those presented in PA 09_0175.  

6.3.3 Key Environmental Performance or Management Issues 

There have been 15 blasts during the reporting period at Karuah East Quarry, the results of the blast 
monitoring undertaken are contained in Table 31. Blast monitoring results are shown in Appendix 3.  
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No specific limit conditions are specified for air quality emissions in EPL 20166. 

 
6.4.3 Key Environmental Performance or Management Issues 

The principle source of air pollution at the quarry is in the form of airborne dust, which arises from activities 
such as construction, quarrying, vehicle movements and crushing.  Air quality monitoring has been 
performed to meet the Approved Methods of Sampling and Analysis of Air Pollutants in NSW. 

Depositional Dust 

Depositional dust results are outlined within Table 35 . All dust gauges were below the annual average for 
Karuah East Quarry during the reporting period. 
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Table 35 Depositional Dust Monitoring Summary (g/m2/month) 

Date DDG 1 DDG 2 DDG 3 DDG 4 DDG 5 

18-01-2019 to 18-02-2019 1.7 2.7 1.2 1.0 2.5 

18-02-2019 to 20-03-2019 2.4 2.5 1.7 1.7 3.7 

20-03-2019 to 16-04-2019 2.1 4.0 0.9 1.0 1.8 

16-04-2019 to 15-05-2019 0.8 1.2 0.5 4.8 1.1 

15-05-2019 to12-06-2019 0.4 0.6 0.3 <0.1 0.3 

12-06-2019 to 15-07-2019 0.4 0.5 0.2 0.1 0.3 

15-07-2019 to 14-08-2019 0.7 0.7 0.3 0.5 0.8 

14-08-2019 to 12-09-2019 0.6 2.4 0.7 2.5 0.7 

12-09-2019 to 16-10-2019 0.3 0.7 <0.1 1.1 0.9 

16-10-2019 to 14-11-2019 3.8 2.0 3.5 2.4 2.9 

14-11-2019 to 12-12-2019 2.6 2.0 3.1 2.5 4.1 

12-12-2019 to 13-01-2020 2.0 2.7 1.9 2.0 2.8 

Annual Average (Jan 2019 to Dec 2019) 1.5 1.8 1.3 1.6 1.8 

Minimum (Jan 2019 to Dec 2019)  0.3 0.5 0.2 0.1 0.3 

Maximum (Jan 2019 to Dec 2019)  3.8 4.0 3.5 4.8 4.1 
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High Volume Air Sampler 

Table 36 outlines the High Volume Air Sampler (HVAS) results during the 2019 reporting period.  

Table 36 High Volume Air Sampler Results (µg/m³) 

Date TSP (µg/m³) PM10 (µg/m³) Comments 

02-01-2019 25 15   

08-01-2019 25 14   

14-01-2019 24 10   

20-01-2019 28 18   

26-01-2019 42 23   

01-02-2019 31 14   

07-02-2019 16 8   

13-02-2019 120 30 Dust across the region. 

19-02-2019 57 31   

25-02-2019 26 14   

03-03-2019 16 8   

09-03-2019 40 19   

15-03-2019 24 13   

21-03-2019 14 9   

27-03-2019 31 18   

02-04-2019 12 8   

08-04-2019 47 19   

14-04-2019 17 13   

20-04-2019 16 11   

26-04-2019 34 17 Recent burn off nearby 

02-05-2019 33 16   

08-05-2019 18 12   

14-05-2019 14 8   

20-05-2019 24 11   

26-05-2019 18 9   

01-06-2019 20 14   

07-06-2019 12 8   

13-06-2019 30 12   

19-06-2019 9 6   

25-06-2019 5 2   

01-07-2019 17 1   

07-07-2019 2 1   

13-07-2019 12 3   

19-07-2019 13 6   

25-07-2019 10 5   

31-07-2019 5 3   

06-08-2019 13 6   

12-08-2019 15 4   

18-08-2019 17 10   
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Should unexpected Aboriginal objects/features be encountered, work must stop immediately, and the area 
cordoned off with a high visibility barrier. The Quarry Manager is to then contact a heritage consultant and 
Registered Aboriginal Parties (RAPs). The heritage consultant, in consultation with the RAPs, is to conduct 
a field survey to assess the Aboriginal objects/features identified. The heritage consultant, in consultation 
with the RAPs, will then recommend appropriate mitigation measures. 

The Quarry Manager is to implement the mitigation measures that are recommended by the heritage 
consultant and agreed to by the RAPs and in accordance with the Office of Environment and Heritage 
regulations. If additional visual inspection and salvage is recommended, the Quarry Manager is to arrange 
for the heritage consultant and RAPs to undertake those works. 
 
If human remains are identified, work must cease immediately within that area and the area cordoned off. 
The Karuah East Quarry Manager must contact the NSW Police. The NSW Police will assess if the 
remains are part of a crime scene or possible Aboriginal remains. If determined to be Aboriginal remains, 
the NSW Police will contact OEH and OEH will confirm the determination in writing. If determined to be a 
NSW Police matter, NSW Police instructions must be followed. Clearance to recommence work bust be 
sought from the NSW Police. If OEH confirms the remains are Aboriginal, OEH in consultation with RAPs 
will develop a management plan. The Karuah East Quarry Manager will document the implementation of 
the plan. 

Provided that these heritage contingency protocols have been followed, works within the project area may 
proceed. 

6.6.5 Proposed Improvements to Management Measures 

There are no further proposed management responses other than those outlined in the Heritage 
Management Plan (RPS). 

6.7 General Waste Management 

6.7.1 Environmental Management 

Karuah East Quarry uses a licensed contractor for waste removal at the site.  

Typical waste generation at the quarry now the site is operational has consisted of non-hazardous and 
general wastes, metals as well as oily wastes. The general and non-hazardous wastes were placed in a 
skip bin and removed from site. Metals are placed in a yellow recycling bin which is removed from site. 

6.7.2 Environmental Performance 

JR Richards, a waste contractor, removes waste from a 3 metre cubed waste bin at the site. Over the year, 
approximately 60 cubic metres of waste (including construction waste) was removed from the site. 

6.7.3 Proposed Improvements to Management Measures 

The Karuah East Quarry will continue to implement a waste management strategy similar to the adjacent 
Karuah Quarry.  
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6.8 Summary of Environmental Performance 

Table 37 provides a summary of the environmental performance at the site for the reporting period. 

Table 37 Summary of Environmental Performance  

Aspect 
Approval 

Criteria/EIS 
Prediction 

Performance 
During the 

Operating Period 
Trend/Key Management Implications 

Implemented / 
Proposed 

Management 
Actions 

Noise See Section 
6.2.1 Compliant Within criteria Continued 

monitoring 

Blasting 
See Section 
6.3.1 Non - Compliant Not within criteria 

Continued 
monitoring 

Air Quality See Section 
6.4.1 Compliant  

Short term exceedances in November 
and December have not been included 
due to extraordinary bushfire events 
(see Schedule 3 Condition 3 of the 
Development Consent) 

 

Continued 
monitoring 

Biodiversity See Section 
6.5.1 Compliant Within criteria Continued 

monitoring 

Heritage See Section 
6.6.1 Compliant No specific criteria  Continued 

monitoring 

Waste No predictions Compliant Minimal change over successive years 
Continued 
monitoring 
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Table 40 Monthly Surface Water Quality Results for Dams 

Parameter Criteria 
Dam 1 Dam 2 Dam 3 

Min Max Average Min Max Average Min Max Average 

pH (pH unit) 6.5 - 8.5 6.5 8.0 6.9 5.3 7.3 6.6 7.0 8.6 7.7 
TSS (mg/L) 40 10 415 36 9 185 52 6 164 34 
TDS (mg/L) - 103 646 396.8 141 1047 423 504 836 649 
Turbidity (NTU) - 13 673 86.5    12 157 46 
EC (µS/cm) 125-2200 494 975 609 182 1417 603 846 1309 1067 
Nitrogen (Nitrate) (mg/L) 0.35 7.80 11.70 8.8 0.02 1.30 0.39 0.0 3.00 1.29 
Total Nitrogen (mg/L) 0.02 9.20 12.80 9.8 0.40 1.80 0.94 0.1 3.30 1.76 
Total Phosphorous (mg/L) 0.025 0.010 0.200 0.02 0.010 0.100 0.034 0.010 0.060 0.029 
Ammonia (mg/L) 0.02 0.01 0.12 0.08 0.01 0.07 0.04 0.01 0.23 0.06 
Oil and Grease (mg/L) 5 <5 <5 <5 5.00 5.00 5.00 <5 <5 <5 
Calcium (mg/L) - 1.0 29.0 3.5 2.0 141.0 42.3 17 51 29 
Magnesium (mg/L)  - 3 7 4. 2 23 8 14.0 27 20 
Sodium (mg/L) - 85 125 100.8 29 86 45 134 211 166 
Potassium (mg/L)  1 2 2 1 2 1 1.0 3.0 2.3 
Total Hardness (as CaCO3)  15 101 27.5 13 447 140 105 238 152 
Arsenic (mg/L) 0.024 0.001 0.002 0.001 0.001 0.002 0.001 0.001 0.001 0.001 
Cadmium (mg/L) 0.0002 0.0001 0.0001 0.0006 0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001 

Chromium (mg/L) 0.001 0.001 0.010 0.001 0.001 0.004 0.002 0.001 0.002 0.001 

Copper (mg/L) 0.001 0.001 0.011 0.01 0.001 0.012 0.004 0.0010 0.0060 0.0025 
Nickel (mg/L) 0.011 0.001 0.006 0.004 0.001 0.006 0.002 0.001 0.002 0.002 
Lead (mg/L) 0.003 0.001 0.007 0.001 0.001 0.007 0.002 0.0010 0.0020 0.0014 
Manganese (mg/L) 1.9 0.02 0.29 0.1 0.0 0.3 0.1 0.02 0.37 0.11 
Vanadium (mg/L) - 0.01 0.04 0.007 0.010 0.040 0.016 0.01 0.01 0.01 
Zinc (mg/L) 0.021 0.01 0.05 0.03 0.003 0.057 0.018 0.01 0.04 0.02 
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Table 41 Monthly Surface Water Quality Results for SW1-4 

Parameter Criteria 
SW1 SW2 SW3 SW4 

Min Max Average Min Max Average Min Max Average Min Max Average 

pH (pH unit) 6.5 - 8.5 - - - 6.2 7.8 6.9 5.6 5.8 5.7 - - - 
TSS (mg/L) 40 - - - 8 121 31 12 51 32 - - - 
TDS (mg/L) - - - - 309 815 473 192 1147 670 - - - 
Turbidity (NTU) - - - - 16 291 94 64 403 234 - - - 
EC (µS/cm) 125-2200 - - - 496 584 535 202 268 235 - - - 
Nitrogen (Nitrate) 
(mg/L) 0.35 - - - 0.06 7.07 3.56 0.47 1.01 0.74 - - - 

Total Nitrogen 
(mg/L) 0.02 - - - 1.10 8.10 4.38 1.00 2.70 1.85 - - - 

Total Phosphorous 
(mg/L) 0.025 - - - 

0.01 0.16 0.07 0.04 0.23 0.14 
- - - 

Ammonia (mg/L) 0.02 - - - 0.01 0.32 0.08 0.03 0.03 0.03 - - - 
Oil and Grease 
(mg/L) 5 - - - <5 <5 <5 <5 <5 <5 - - - 

Calcium (mg/L) - - - - 2.0 9.0 4.5 2.0 4.0 3.0 - - - 

Magnesium (mg/L)  - - - - 3.0 8.0 5.1 2.0 5.0 3.5 - - - 

Sodium (mg/L) - - - - 77 108 90 37.0 38.0 37.5 - - - 
Potassium (mg/L) - - - - 1.0 4.0 2.1 1.0 2.0 1.5 - - - 
Total Hardness (as 
CaCO3) 

- - - - 17 55 32 13.0 30.0 21.5 - - - 

Arsenic (mg/L) 0.024 - - - 0.001 0.002 0.001 0.003 0.003 0.003 - - - 
Cadmium (mg/L) 0.0002 - - - <0.0001 <0.0001 <0.0001 0.0001 0.0001 0.0001 - - - 
Chromium (mg/L) 0.001 - - - 0.001 0.021 0.007 0.00 0.02 0.011 - - - 
Copper (mg/L) 0.001 - - - 0.001 0.008 0.003 0.01 0.02 0.01 - - - 
Nickel (mg/L) 0.011 - - - 0.001 0.005 0.003 0.001 0.012 0.007 - - - 
Lead (mg/L) 0.003 - - - 0.001 0.006 0.002 0.013 0.013 0.013 - - - 

Manganese (mg/L) 1.9 - - - 0.03 6.00 0.65 0.02 0.23 0.12 - - - 

Vanadium (mg/L) - - - - 0.01 0.03 0.02 0.06 0.06 0.06 - - - 
Zinc (mg/L) 0.021 - - - 0.01 0.05 0.02 0.02 0.10 0.06 - - - 
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*Criteria for SW sites are goals only. pH, TSS and oil and grease have discharge criteria from the licenced discharge point. These do not relate to SW1-4.  

Table 42 Comparison between 2019, 2018 and 2017 Dam Averages 

Parameter Dam 1 2019 

Average 

Dam 1 2018 

Average 

Dam 1 2017 

Average 

Dam 2 2019 

Average 

Dam 2 2018 

Average 

Dam 2 2017 

Average 

Dam 3 2019 

Average 

Dam 3 2018 

Average 

Dam 3 2017 

Average 

pH (pH unit) 7.0 6.9 6.5 6.6 6.6 6.2 7.7 7.3 6.5 

TSS (mg/L) 119 36 68 52 108 97 34 96 276 

TDS (mg/L) 411 397 641 423 289 444 649 432 1073 

Turbidity (NTU) 181 86 - - - - 46 178  

EC (µS/cm) 655 609 530 603 417 443 1067 661 492 

Nitrogen (Nitrate) 
(mg/L) 

9.51 8.763 4.7 0.39 0.858 1.2 1.29 3.897 5.2 

Total Nitrogen 
(mg/L) 

10.95 9.81 - 0.94 1.23 - 1.76 4.500 - 

Total Phosphorous 
(mg/L) 

0.07 0.02 0.1 0.03 0.04 0.1 0.03 0.07 0.3 

Ammonia (mg/L) 0.04 0.08 0.1 0.04 0.05 0.1 0.06 0.08 0.06 

Oil and Grease 
(mg/L) 

<5.0 <5.0 10.6 <5.0 <5.0 8.3 <5.0 <5.0 11.9 

Calcium (mg/L) 8.8 3.6 5.2 42.3 16.5 5.2 29.0 17 8.9 

Magnesium (mg/L)  5.0 4.9 5.4 8.0 5.0 6.7 20.0 9.3 11.6 

Sodium (mg/L) 96.0 100.8 87.7 45.0 51.1 81.5 166.0 101.3 82.9 

Potassium (mg/L) 2.00 2.07 2.30 1.00 1.43 2.30 2.30 1.65 3.30 

Total Hardness (as 
CaCO3) 

42.0 27.5 35.3 140.0 59.7 40 152.0 78.3 70.3 

Arsenic (mg/L) 0.001 0.001 0.002 0.001 0.001 0.002 0.001 0.001 0.004 
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Parameter Dam 1 2019 

Average 

Dam 1 2018 

Average 

Dam 1 2017 

Average 

Dam 2 2019 

Average 

Dam 2 2018 

Average 

Dam 2 2017 

Average 

Dam 3 2019 

Average 

Dam 3 2018 

Average 

Dam 3 2017 

Average 

Cadmium (mg/L) 0.0001 0.0006 0.0001 0.0001 0.0007 0.0001 <0.0001 0.0001 0.0001 

Chromium (mg/L) 0.004 0.001 0.010 0.002 0.004 0.005 0.001 0.003 0.014 

Copper (mg/L) 0.004 0.012 0.01 0.004 0.015 0.007 0.003 0.014 0.01 

Nickel (mg/L) 0.003 0.004 0.003 0.002 0.004 0.004 0.002 0.003 0.008 

Lead (mg/L) 0.003 0.001 0.010 0.002 0.003 0.004 0.0014 0.002 0.010 

Manganese (mg/L) 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.6 

Vanadium (mg/L) 0.02 0.01 0.03 0.02 0.01 0.02 0.01 0.02 0.05 

Zinc (mg/L) 0.03 0.03 0.1 0.02 0.03 0.09 0.02 0.04 0.1 

Table 43 Comparison between 2019, 2018 and 2017 SW Averages  

Parameter SW 1 
2019 
Average 

SW 1 
2018 
Average 

SW 1 
2017 
Average 

SW 2 
2019 
Average 

SW 2 
2018 
Average 

SW 2 
2017 
Average 

SW 3 
2019 
Average 

SW 3 
2018 
Average 

SW 3 
2017 
Average 

SW4 2019 
Average 

SW 4 
2018 
Average 

SW 4 
2017 
Average 

pH (pH unit) - 
- 6.5 6.9 6.5 5.9 5.7 5.5 5.4 - 6.5 5.5 

TSS (mg/L) - - 68 31 25 26 32 186 803 - 61 7 

TDS (mg/L) - - 641 473 360 396 670 505 501 - 224 186 

Turbidity (NTU) - -  94 82 - 234 309 - - 105 - 

EC (µS/cm) - - 530 535 451 385 235 274 222.3 - 259 261 

Nitrogen (Nitrate) 
(mg/L) 

- - 4.7 3.6 2.6 0.5 0.7 0.2 0.09 - 0.002 0.005 

Total Nitrogen 
(mg/L) 

- - - 4.4 3.9 - 1.9 1.1 - - 0.8 - 
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Parameter SW 1 
2019 
Average 

SW 1 
2018 
Average 

SW 1 
2017 
Average 

SW 2 
2019 
Average 

SW 2 
2018 
Average 

SW 2 
2017 
Average 

SW 3 
2019 
Average 

SW 3 
2018 
Average 

SW 3 
2017 
Average 

SW4 2019 
Average 

SW 4 
2018 
Average 

SW 4 
2017 
Average 

Total 
Phosphorous 
(mg/L) 

- - 0.1 
0.07 

0.05 0.3 
0.14 

0.12 0.80 
- 

0.02 0.02 

Ammonia (mg/L) - - 0.1 0.08 0.05 0.1 0.03 0.05 0.03 - 0.15 0.02 

Oil and Grease 
(mg/L) 

- - 10.6 <5 <5 6.5 <5 <5 13.3 - <5 60.5 

Calcium (mg/L) - - 5.2 4.5 3.3 8.9 3.0 2.5 4.8 - 4.0 3.7 

Magnesium 
(mg/L)  

- - 5.4 5.1 4.5 12.5 3.5 2.7 10.2 - 6.0 5.3 

Sodium (mg/L) - - 87.7 90.0 75.9 86.6 37.5 37.7 29.3 - 39 27.5 

Potassium 
(mg/L) 

- - 2.3 2.1 2.1 5.5 1.5 1.2 3.4 - 2.0 2 

Total Hardness 
(as CaCO3) 

- - 35.3 32.0 25.3 73.7 21.5 18 53.7 - 35 30.5 

Arsenic (mg/L) - - 0.002 0.001 0.001 0.001 0.003 0.001 0.004 - 0.001 0.001 

Cadmium (mg/L) - - 0.0001 <0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 - 0.0001 0.0001 

Chromium 
(mg/L) 

- - 0.01 0.007 0.002 0.003 0.01 0.01 0.02 - 0.001 0.001 

Copper (mg/L) - - 0.01 0.003 0.002 0.004 0.01 0.01 0.02 - 0.001 0.001 

Nickel (mg/L) - - 0.003 0.003 0.001 0.002 0.007 0.005 0.01 - 0.001 0.001 

Lead (mg/L) - - 0.01 0.002 0.001 0.002 0.013 0.007 0.02 - 0.001 0.001 

Manganese 
(mg/L) 

- - 0.2 0.65 0.06 0.09 0.12 0.12 0.3 - 0.04 0.01 

Vanadium (mg/L) - - 0.03 0.02 0.009 0.01 0.06 0.035 0.06 - <0.01 0.001 

Zinc (mg/L) - - 0.1 0.02 0.014 0.03 0.06 0.054 0.08 - 0.005 0.007 
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Table 44 Discharge Monitoring Results 2019 

Discharge Point 
Date pH EC (µS/cm) Turbidity (NTU) TSS (mg/L) Oil and Grease (mg/L) 

Comment 
EPL Criteria 6.5 - 8.5 - - 40 5 

LDP001 

24-June-2019 
6.7 481 300 182 <5 

Uncontrolled discharge. 
 
Non-Compliant for TSS 

25-June-2019 
6.6 463 300 139 <5 

Uncontrolled discharge 
 
Non-Compliant for TSS 

26-June-2019 
6.9 476 240 96 <5 

Uncontrolled discharge 
 
Non-Compliant for TSS 

27-June-2019 
7.0 496 200 103 <5 

Uncontrolled discharge 
 
Non-Compliant for TSS 

09-September-2019 6.7 679 8 15 <5  Controlled discharge. 

10-September-2019 7.0 672 7 13 <5  Controlled discharge. 

11-September-2019 7.4 638 8 13 <5 Controlled discharge. 

15-October-2019 7.0 528 17 40 <5 Controlled discharge. 

LDP002 

23-January-2019 6.9 251 50 18 <5 Controlled discharge. 

08-April-2019 6.6 247 60 10 <5 Controlled discharge  

09-April-2019 6.6 270 75 22 <5 Controlled discharge  

21-May-2019 6.8 326 140 93 <5 Controlled discharge. Non - compliant for TSS 

11-June-2019 
7 446 55 24 <5 

Controlled discharge  
 
 

24-June-2019 

6.7 352 90 49 5 
Uncontrolled discharge 

 
Non-Compliant for TSS 

25-June-2019 
6.6 354 55 27 <5 Uncontrolled discharge 

 

30-July-2019 6.9 450 17 10 <5 Controlled discharge. 

10-September-2019 7.1 357 75 29 <5 Controlled discharge. 
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Discharge Point Date pH EC (µS/cm) Turbidity (NTU) TSS (mg/L) Oil and Grease (mg/L) Comment 

11-September-2019 6.8 342 70 33 <5 Controlled discharge. 

30-September-2019 7 227 50 18 <5 Controlled discharge. 

 
LDP003 

23-January-2019 8.3 975 50 19 <5 Controlled discharge 

24-January-2019 7.9 983 50 19 <5 Controlled discharge  

08-April-2019 7.4 546 90 15 <5 Controlled discharge 

09-April-2019 7.5 525 90 18 <5 Controlled discharge. 

10-April-2019 7.3 574 120 34 <5 Controlled discharge. 

15-May-2019 7.9 952 25 16 <5 Controlled discharge 

16-May-2019 7.8 1,010 22 14 <5 Controlled discharge 

17-May-2019 7.7 942 26 17 <5 Controlled discharge 

26-June-2019 

7.6 722 90 51 <5 
Uncontrolled discharge 

 
Non-Compliant for TSS 

27-June-2019 

7.5 748 80 46 <5 
Uncontrolled discharge 

 
Non-Compliant for TSS 

30-July-2019 7.7 984 28 11 <5 Controlled discharge 

01-August-2019 7.7 907 60 36 <5 Controlled discharge 

09-September-2019 8.3 1,160 18 10 <5 Controlled discharge 

10-September-2019 8.4 1,170 19 9 <5 Controlled discharge 

11-September-2019 8.2 1,100 18 7 <5 Controlled discharge 

12-September-2019 8.3 1,120 21 9 <5 Controlled discharge 

30-September-2019 7.9 829 31 13 <5 Controlled discharge 
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7.4.2 Monitoring Results 

Groundwater Level 

Table 45 shows a comparison of groundwater levels in 2017, 2018 and 2019. All groundwater locations 
were monitored four times during 2019 with a requirement for quarterly monitoring of groundwater levels as 
per the WMP. As evident, water levels have remained relatively consistent across all locations, with only 
BH205 showing a consistent decrease in water level since the start of monitoring.  

Table 45 Groundwater Quality Results for Key Parameters in 2017, 2018 and 2019 

Date 
Groundwater level (metres below ground level) 

BH205 BH207 BH208 BH303 

April 2017 25.3 9.4 20.0 30.7 

October 2017 22.9 8.9 19.9 30.6 

January 2018 21.9 9.1 20.3 30.7 

April 2018 

 
21.7 

9.2 

 

20.5 

 

30.8 

 

July 2018 20.5 8.9 20.5 30.9 

October 2018 
20.4 

 

9.3 

 

19.9 

 

30.8 

 

January 2019 20.1 9.2 20.4 31.0 

April 2019 20.3 9.2 20.5 30.6 

July 2019 19.7 9.1 20.6 31.1 

October 2019 18.6 8.2 20.6 30.7 

Groundwater Quality 

Sampling of groundwater monitoring locations occurred on 30 May 2019 and 30 October 2019 in 
accordance with GW the six-monthly requirement to monitor groundwater quality data as per the WMP. 
Note: BH 208 was only monitored once during 2019 due to insufficient water levels on the 30 October 
2019. Results have been compared against data sampled from 2010 (pre-Karuah East Quarry) in 
Table 46. 

Table 46 Average Groundwater Quality Results for Key Parameters 

Monitoring 
Location pH TDS (mg/L) EC (µS/cm) Number of Samples 

Pre-Karuah East (Average results from 2010 data) 

BH 205 7.2 665 Not sampled 2 

BH 207 7.4 1540 Not sampled 1 

BH 303 6.3 600 Not sampled 1 

Average Results 2016 

BH 205 7.3 1182 2015 2 

BH 207 6.9 1578 2780 2 
BH 208 6.4 2000 3010 2 
BH 303 6.4 889 1555 2 
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Monitoring 
Location pH TDS (mg/L) EC (µS/cm) Number of Samples 

Average Results 2017 
BH 205 8.7 1200 2230 2 
BH 207 7.2 1800 3600 2 
BH 208 6.6 1900 3500 2 
BH 303 6.9 1175 2350 2 

Average Results 2018 
BH 205 8.8 1150 2500 2 
BH 207 7.2 1020 1940 2 
BH 208 7.10 3000 3000 1 
BH 303 7.5 1250 2550 2 

Average Results 2019 
BH 205 8.3 1734 2432 2 
BH 207 6.9 1579 2527 2 
BH 208 6.9 -* 2505 1 
BH 303 6.2 1557 2404 2 

*No data was recorded during 2019 resulting in a non-compliance in accordance with the Karuah East Water 
Management Plans requirement to monitor groundwater quality on a 6-monthly basis. 

The pH results in 2019 are slightly higher than those recorded in pre-Karuah East but lower than results 
from 2018. TDS levels continued to be highly variable across the years. Average EC was lower at BH 205, 
BH 208 and BH 303 in 2019 as compared with 2018 and higher at BH 207. EC was not sampled during 
2010 monitoring.  

Karuah East will continue to monitor groundwater quality during 2020. 

7.5 Water Take 

There is no Water Take at the Karuah East Quarry, with the site having no groundwater extraction licences. 

7.6 Salinity Trading Scheme Credit Use 

Not applicable to Karuah East Quarry. 

7.7 Compensatory Water to Other Users 

Not applicable to Karuah East Quarry. 
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8.2 Actions for the next Reporting Period 

The DPE (2015) Annual Review Guidelines requires an outline of the rehabilitation actions proposed during 
the next reporting period. These actions are detailed in Table 49. 

Table 49 Actions for the Next Reporting Period 

Action 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. 

There is no planned additional 
rehabilitation at the site in the next 
Annual Review period.   

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

There are no additional rehabilitation 
trials during the next Annual Review 
period.  

Summary of rehabilitation activities proposed for next report period. 
There is no planned additional 
rehabilitation at the site in the next 
Annual Review period.   

 



http://hunterquarries.com.au/karuah-east-documents/




http://hunterquarries.com.au/karuah-east-documents/
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11.0 INCIDENTS AND NON-COMPLIANCES DURING THE REPORTING 
PERIOD 

11.1 Summary of Incidents 
Four buckets (approx. 20L) filled with used oil were discovered on 21 August 2019 in the water drain along 
Blue Rock Close which is not Hunter Quarries Property. The buckets were relocated to waste oil disposal 
at Karuah Quarry workshop. Staff was made aware of the incident through a Toolbox talk and urged to be 
vigilant of unknown vehicles using Blue Rock Close. Due to the minor nature of this incident, Karuah did 
not need to activate the Pollution Incident Response Management Plan or report the spill to authorities. 
 
Three buckets (approx.15L) filled with used oil were discovered on 10 September 2019 on the left handside 
of Blue Rock Close heading towards Karuah East Quarry. The buckets (2 full and 1 empty) were relocated 
to waste oil disposal at Karuah Quarry workshop. Staff was made aware of the incident through a Toolbox 
talk and urged to be vigilant of unknown vehicles using Blue Rock Close. Staff was made aware of the 
incident through a Toolbox talk and urged to be vigilant of unknown vehicles using Blue Rock Close. Due to 
the minor nature of this incident, Karuah did not need to activate the Pollution Incident Response 
Management Plan or report the spill to authorities. 

11.2 Summary of Non-compliance 

A summary of other non - compliances is outlined in Table 2.  

11.3 Environmental Training 

Training of Karuah East Quarry employees and contractors is undertaken monthly throughout the year with 
a focus on environmental awareness and incidents. Toolbox talks focusing on pollution incidents occurred 
following oil drums being discovered in the vicinity of Blue Rock Close (refer to Section 11.1) 
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12.0 ACTIVITIES TO BE COMPLETED IN THE NEXT REPORTING 
PERIOD 

Table 50 outlines the proposed actions in the next Annual Review.  

Table 50 Proposed Actions in the Next Annual Review 

Proposed Action Timeline Management Plan Requires 
Revision 

Continue environmental monitoring in accordance with management 
plans and approval requirements 

On-
going Possibly 

Continue CCC and community support On-
going 

No 

Continue to update the website with monitoring data and key 
environment and community information 

On-
going 

No 

Complete Independent Environmental Audit 2020 Possibly 

Install fauna crossing 2020 No 



























































































































Section 55 Protection of the Environment Operations Act 1997

Environment Protection Licence
Licence - 20611

Number:
Licence Details

Anniversary Date:
 20611 
26-August

Licensee

KARUAH EAST QUARRY PTY LIMITED

PO BOX 3284

THORNTON NSW 2322

Premises

KARUAH EAST QUARRY

PACIFIC HIGHWAY

KARUAH NSW 2324

Scheduled Activity

Crushing, grinding or separating

Extractive activities

Fee Based Activity Scale

Crushing, grinding or separating > 500000-2000000 T annual 
processing capacity

Extractive activities > 500000-2000000 T annual capacity 
to extract or process

Region

Phone: 

Fax:

North - Hunter

Ground Floor, NSW Govt Offices, 117 Bull Street
NEWCASTLE WEST NSW 2302

(02) 4908 6800

(02) 4908 6810

PO Box 488G

NEWCASTLE NSW 2300

Page 1 of 24Environment Protection Authority - NSW
Licence version date: 18-Jul-2019



Section 55 Protection of the Environment Operations Act 1997

Environment Protection Licence
Licence - 20611

INFORMATION ABOUT THIS LICENCE      --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------   4

Dictionary ----------------------------------------------------------------------------------------------------------------------------------------  4

Responsibilities of licensee -----------------------------------------------------------------------------------------------------------------  4

Variation of licence conditions -------------------------------------------------------------------------------------------------------------  4

Duration of licence ----------------------------------------------------------------------------------------------------------------------------  4

Licence review ----------------------------------------------------------------------------------------------------------------------------------  4

Fees and annual return to be sent to the EPA -----------------------------------------------------------------------------------------  4

Transfer of licence -----------------------------------------------------------------------------------------------------------------------------  5

Public register and access to monitoring data -----------------------------------------------------------------------------------------  5

1      ADMINISTRATIVE CONDITIONS  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------   6

A1    What the licence authorises and regulates  -------------------------------------------------------------------------------------  6

A2    Premises or plant to which this licence applies  --------------------------------------------------------------------------------  6

A3    Information supplied to the EPA  ---------------------------------------------------------------------------------------------------  7

2      DISCHARGES TO AIR AND WATER AND APPLICATIONS TO LAND  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------   7

P1    Location of monitoring/discharge points and areas  --------------------------------------------------------------------------  7

3      LIMIT CONDITIONS  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------   9

L1    Pollution of waters  ---------------------------------------------------------------------------------------------------------------------  9

L2    Concentration limits  -------------------------------------------------------------------------------------------------------------------  9

L3    Waste  -------------------------------------------------------------------------------------------------------------------------------------  10

L4    Noise limits  -------------------------------------------------------------------------------------------------------------------------------  10

L5    Blasting  -----------------------------------------------------------------------------------------------------------------------------------  11

L6    Hours of operation  ---------------------------------------------------------------------------------------------------------------------  12

L7    Potentially offensive odour  ----------------------------------------------------------------------------------------------------------  12

4      OPERATING CONDITIONS  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------   12

O1    Activities must be carried out in a competent manner  ----------------------------------------------------------------------  12

O2    Maintenance of plant and equipment  --------------------------------------------------------------------------------------------  12

O3    Dust  ---------------------------------------------------------------------------------------------------------------------------------------  12

O4    Emergency response  -----------------------------------------------------------------------------------------------------------------  13

O5    Processes and management  -------------------------------------------------------------------------------------------------------  13

O6    Waste management  ------------------------------------------------------------------------------------------------------------------  14

O7    Other operating conditions  ----------------------------------------------------------------------------------------------------------  14

5      MONITORING AND RECORDING CONDITIONS  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------   15

M1    Monitoring records  --------------------------------------------------------------------------------------------------------------------  15

M2    Requirement to monitor concentration of pollutants discharged  ---------------------------------------------------------  15

Page 2 of 24Environment Protection Authority - NSW
Licence version date: 18-Jul-2019



Section 55 Protection of the Environment Operations Act 1997

Environment Protection Licence
Licence - 20611

M3    Testing methods - concentration limits  ------------------------------------------------------------------------------------------  16

M4    Weather monitoring  -------------------------------------------------------------------------------------------------------------------  16

M5    Recording of pollution complaints  ------------------------------------------------------------------------------------------------  17

M6    Telephone complaints line  ----------------------------------------------------------------------------------------------------------  17

M7    Blasting  ----------------------------------------------------------------------------------------------------------------------------------  18

M8    Noise monitoring  ----------------------------------------------------------------------------------------------------------------------  18

6      REPORTING CONDITIONS  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------   18

R1    Annual return documents  ------------------------------------------------------------------------------------------------------------  18

R2    Notification of environmental harm  -----------------------------------------------------------------------------------------------  19

R3    Written report  ---------------------------------------------------------------------------------------------------------------------------  20

R4    Other reporting conditions  -----------------------------------------------------------------------------------------------------------  20

7      GENERAL CONDITIONS  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------   21

G1    Copy of licence kept at the premises or plant  ---------------------------------------------------------------------------------  21

G2    Other general conditions  ------------------------------------------------------------------------------------------------------------  21

DICTIONARY      ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------   22

General Dictionary -----------------------------------------------------------------------------------------------------------------------------  22

Page 3 of 24Environment Protection Authority - NSW
Licence version date: 18-Jul-2019



Section 55 Protection of the Environment Operations Act 1997

Environment Protection Licence
Licence - 20611

Information about this licence  
  

Dictionary  
A definition of terms used in the licence can be found in the dictionary at the end of this licence. 

  

Responsibilities of licensee  
Separate to the requirements of this licence, general obligations of licensees are set out in the Protection of 
the Environment Operations Act 1997 (ìthe Actî) and the Regulations made under t he Act.  These include 
obligations to: 

  ensure persons associated with you comply with this licence, as set out in section 64 of the Act; 
  control the pollution of waters and the pollution of air (see for example sections 120 - 132 of the Act); 
  report incidents causing or threatening material environmental harm to the environment, as set out in 

Part 5.7 of the Act. 
  

Variation of licence conditions  
The licence holder can apply to vary the conditions of this licence.  An application form for this purpose is 
available from the EPA. 

The EPA may also vary the conditions of the licence at any time by written notice without an application 
being made. 

Where a licence has been granted in relation to development which was assessed under the Environmental 
Planning and Assessment Act 1979 in accordance with the procedures applying to integrated development, 
the EPA may not impose conditions which are inconsistent with the development consent conditions until 
the licence is first reviewed under Part 3.6 of the Act. 

  

Duration of licence  
This licence will remain in force until the licence is surrendered by the licence holder or until it is suspended 
or revoked by the EPA or the Minister.  A licence may only be surrendered with the written approval of the 
EPA. 

  

Licence review  
The Act requires that the EPA review your licence at least every 5 years after the issue of the licence, as set 
out in Part 3.6 and Schedule 5 of the Act.  You will receive advance notice of the licence review. 

 

Fees and annual return to be sent to the EPA  
For each licence fee period you must pay: 

  an administrative fee; and 
  a load-based fee (if applicable). 
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The EPA publication ìA Guide to Licensingî contains information about how to calculate your licence fees.  
The licence requires that an Annual Return, comprising a Statement of Compliance and a summary of  
any monitoring required by the licence (including the recording of complaints), be submitted to the EPA.   
The Annual Return must be submitted within 60 days after the end of each reporting period. See condition 
R1 regarding the Annual Return reporting requirements.  
 
Usually the licence fee period is the same as the reporting period. 
  

Transfer of licence  

The licence holder can apply to transfer the licence to another person.  An application form for this purpose  
is available from the EPA. 

Public register and access to monitoring data  

Part 9.5 of the Act requires the EPA to keep a public register of details and decisions of the EPA in relation 
to, for example: 
  licence applications; 
  licence conditions and variations; 
  statements of compliance; 
  load based licensing information; and 
  load reduction agreements. 
 
Under s320 of the Act application can be made to the EPA for access to monitoring data which has been  
submitted to the EPA by licensees. 
  

This licence is issued to:
KARUAH EAST QUARRY PTY LIMITED

PO BOX 3284

THORNTON NSW 2322

subject to the conditions which follow.
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Environment Protection Licence
Licence - 20611

Administrative Conditions 1
What the licence authorises and regulatesA1

A1.1 This licence authorises the carrying out of the scheduled development work listed below at the premises 
listed in A2: 
Works necessary to commence quarry operations (eg stormwater controls, development of roads). 
 

A1.2 This licence authorises the carrying out of the scheduled activities listed below at the premises specified 
in A2. The activities are listed according to their scheduled activity classification, fee-based activity 
classification and the scale of the operation. 
 
Unless otherwise further restricted by a condition of this licence, the scale at which the activity is carried 
out must not exceed the maximum scale specified in this condition. 

Scheduled Activity Fee Based Activity Scale
> 500000 - 2000000 T 
annual processing 
capacity

Crushing, grinding or separatingCrushing, grinding or 
separating

> 500000 - 2000000 T 
annual capacity to 
extract or process

Extractive activitiesExtractive activities

A1.3 Notwithstanding the condition above, the scale of the land-based extractive activity and / or scale of 
crushing, grinding and separating authorised under this licence must not exceed 1.5 million tonnes of 
quarry products per annum, being the amount equivalent to the extraction limit approved by the project 
approval MP09_0175 granted under the Environmental Planning and Assessment Act 1979 for the 
premises specified in A2. 

Premises or plant to which this licence appliesA2
A2.1 The licence applies to the following premises: 

Premises Details

KARUAH EAST QUARRY

PACIFIC HIGHWAY

KARUAH

NSW 2324

LOT 26 DP 1024341, LOT 27 DP 1024341, LOT 12 DP 1024564, LOT 13 DP 
1024564, LOT 16 DP 1024564, LOT 17 DP 1024564, LOT 202 DP 1042537
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Information supplied to the EPAA3
A3.1 Works and activities must be carried out in accordance with the proposal contained in the licence 

application, except as expressly provided by a condition of this licence. 
 
In this condition the reference to "the licence application" includes a reference to: 
a) the applications for any licences (including former pollution control approvals) which this licence 
replaces under the Protection of the Environment Operations (Savings and Transitional) Regulation 1998; 
and 
b) the licence information form provided by the licensee to the EPA to assist the EPA in connection with 
the issuing of this licence.

Any other document and/or management plan is not to be taken as part of the documentation in 
condition A4.1, other than those documents and/or management plans specifically referenced in 
this licence.

Discharges to Air and Water and Applications to 
Land

 2

Location of monitoring/discharge points and areasP1
P1.1 The following points referred to in the table below are identified in this licence for the purposes of 

monitoring and/or the setting of limits for the emission of pollutants to the air from the point. 

Air
Location DescriptionType of Monitoring 

Point
EPA identi-
fication no.

Type of Discharge 
Point

Adjacent to Residence C at 5760 Pacific 
Highway, Karuah, referred to as DDG1 on 
Figure 2 "Sensitive Receivers & Air Quality 
Monitoring Locations" in draft Karuah East 
Quarry Project Air Quality Plan", July 2015. 
Located within EPA document 
DOC15/281558.

 4 Air emissions monitoring

Adjacent to Residence B at 5770 Pacific 
Hwy, Karuah, referred to as DDG2 on 
Figure 2 titled "Sensitive Receivers & Air 
Quality Monitoring Locations" in draft 
Karuah East Quarry Project Air Quality 
Plan", July 2015. Located within EPA 
document DOC15/281558

 5 Air emissions monitoring

Located Lot 24 DP 1024341 Pacific  
Karuah, referred to as DDG3 on Figure 2 
titled "Sensitive Receivers and Air Quality 
Monitoring Locations" in draft Karuah East 
Quarry Project Air Quality Plan", July 2015. 
Located within EPA document 
DOC15/281558.

 6 Air emissions monitoring
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Located at 21 Halloran Road, North Arm 
Cove, referred to as DDG4 on Figure 2 
titled "Sensitive Receivers and Air Quality 
Monitoring Locations" in draft Karuah East 
Quarry Project Air Quality Plan", July 2015. 
Located within EPA document 
DOC15/281558.

 7 Air emissions monitoring

Located on Lot21 DP1024341 Pacific Hwy, 
Karuah, referred to as DDG5 on Fig 2 
"Karuah East Quarry - Sensitive Receivers 
& Air Quality Monitoring Locations" 
attached to licence variation application 
received 16/12/16. Located within EPA 
document DOC16/58114

 8 Air emission monitoring

Residence B located at Lot 3 DP 785172, 
Karuah, referred to as "B" HVAS on Fig 2 
"Karuah East Quarry - Sensitive Receivers 
& Air Quality Monitoring Locations" in 
licence variation application received 
16/12/16. Located within EPA document 
DOC16/581149

 9 Air emission monitoring

P1.2 The following utilisation areas referred to in the table below are identified in this licence for the purposes 
of the monitoring and/or the setting of limits for any application of solids or liquids to the utilisation area. 

P1.3 The following points referred to in the table are identified in this licence for the purposes of the monitoring 
and/or the setting of limits for discharges of pollutants to water from the point. 

Water and land

Location DescriptionType of Monitoring PointEPA Identi-
fication no.

Type of Discharge Point

The discharge point from Dam 1 as 
shown on the plan titled "Proposed 
Surface Water Management Plan - 
Figure 3", which is filed as part of 
EPA document DOC15/253402.

 1 Discharge to waters Discharge to waters

The discharge point from Dam 2 as 
shown on as shown on the plan 
titled "Proposed Surface Water 
Management Plan - Figure 3", 
which is filed as part of EPA 
document DOC15/253402.

 2 Discharge to waters Discharge to waters

The discharge from Dam 3 as 
shown on the plan titled "Proposed 
Surface Water Management Plan - 
Figure 3", which is filed as part of 
EPA document DOC15/253402.

 3 Discharge to waters Discharge to waters

P1.4 The following points referred to in the table below are identified in this licence for the purposes of weather 
and/or noise monitoring and/or setting limits for the emission of noise from the premises. 
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Noise/Weather

Type of monitoring pointEPA identi-
fication no.

Location description

 11 Air blast overpressure & ground vibration peak 
particle velocity monitoring

Blast monitor located adjacent to 
Residence B as identified in 'Figure 1 - 
Appendix 2 - Noise Receiver Locations' 
located in EPA document DOC15/253402.

Limit Conditions 3
Pollution of watersL1

L1.1 Except as may be expressly provided in any other condition of this licence, the licensee must comply with 
section 120 of the Protection of the Environment Operations Act 1997.

Concentration limitsL2
L2.1 For each monitoring/discharge point or utilisation area specified in the table\s below (by a point number), 

the concentration of a pollutant discharged at that point, or applied to that area, must not exceed the 
concentration limits specified for that pollutant in the table.

L2.2 Where a pH quality limit is specified in the table, the specified percentage of samples must be within the 
specified ranges.

L2.3 To avoid any doubt, this condition does not authorise the pollution of waters by any pollutant other than 
those specified in the table\s.

L2.4 Water and/or Land Concentration Limits  
 

Pollutant Units of Measure 100 percentile 
concentration 
limit

POINT 1,2,3

50 Percentile 
concentration 
limit

90 Percentile 
concentration 
limit

3DGM 
concentration 
limit

5 &/or none visiblemilligrams per litreOil and 
Grease

6.5 - 8.5pHpH

40milligrams per litreTotal 
suspended 
solids
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WasteL3
L3.1 The licensee must not cause, permit or allow any waste generated outside the premises to be received at 

the premises for storage, treatment, processing, reprocessing or disposal or any waste generated at the 
premises to be disposed of at the premises, except as expressly permitted by the licence.

Noise limitsL4
L4.1 Noise generated at the premises must not exceed the noise limits in the table below. The locations 

referred to in the table below are indicated in Table 3 and Figure 10 of the document entitled 
Environmental Assessment Report - Proposed Karuah East Quarry (ADW Johnson Pty Limited 2013) 
which has been filed on EPA file LIC08/1088-03.

Location Noise Limit dB(A)

Day LAeq (15 minute)

Residence A on Lot 100 DP 785172 40

Residence B on Lot 3 DP 785172 37

Residence G on Lot 1 DP 1032636 38

Any other residence or sensitive receiver not subject to 
a private negotiated agreement

35

Any approved residence on Lot 11 DP 1024564 43

L4.2 For the purpose of the table above, Day is defined as the period from 7am to 6pm Monday to Saturday 
and 8am to 6pm Sunday and Public Holidays.

L4.3 The noise limits set out in this licence apply under all meteorological conditions except for the following: 
a)  Wind speed greater than 3 metres/second at 10 metres above ground level; or 
b)  Stability category F temperature inversion conditions and wind speeds greater than 2 metres/second 
at 10 metres above ground level; or 
c)  Stability category G temperature inversion conditions. 

L4.4 Determining Compliance 
 
To determine compliance with the noise limits set out in the table above, the licensee must locate 
monitoring equipment: 
a) within 30 metres of a dwelling façade (but not closer than 3 metres) where any dwelling on the property 
is situated more than 30 metres from the property boundary that is closest to the premises; 
b) approximately on the boundary where any dwelling is situated 30 metres or less from the property 
boundary that is closest to the premises; 
c) at the most affected point at a location where there is no dwelling at the location; and  
d) within approximately 50 metres of the boundary of a national park or nature reserve.
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Note: A non-compliance of the Noise Limits table will still occur where noise generated from the premises in 
excess of the appropriate limit is measured: 
i) at a location other than an area prescribed in part (a) and part (b); and/or 
ii) at a point other than the most affected point at a location. 

L4.5 For the purposes of determining the noise generated at the premises the modification factors in Fact 
Sheet C of the EPA's "Noise Policy for Industry" must be applied, as appropriate, to the noise levels 
measured by the noise monitoring equipment.

BlastingL5
L5.1 Blasting in or on the premises must only be carried out between the hours of 9:00 am and 4:00 pm 

Monday to Friday. No blasting is permitted on Saturdays, Sundays or public holidays. Blasting outside of 
the hours specified in this condition can only take place with the written approval of the EPA.

L5.2 Blasting is not permitted simultaneously with adjacent quarry(s).

L5.3 The airblast overpressure level from blasting operations in or on the premises must not exceed:  
a) 115 dB (Lin Peak) for more than 5% of the total number of blasts during each reporting period; and 
b) 120 dB (Lin Peak) at any time,  
at monitoring point 11 detailed in Condition P1.4.

L5.4 The ground vibration peak particle velocity from blasting operations carried out in or on the premises must 
not exceed: 
a) 5 mm/second for more than 5% of the total number of blasts during each reporting period; and 
b) 10 mm/second at any time, 
at monitoring point 11 detailed in Condition P1.4.

L5.5 Error margins associated with any monitoring equipment used to measure airblast overpressure or peak 
particle velocity are not to be taken into account in determing whether or not the limit has been exceeded.

L5.6 The airblast overpressure and ground vibration levels in the conditions above do not apply at noise 
sensitive locations that are owned by the licensee or subject to a private agreement, relating to airblast 
overpressure and ground vibration levels, between the licensee and land owner.

L5.7 Offensive blast fume must not be emitted from the premises. 
 
Definition: 
 
Offensive blast fume means post-blast gases from the detonation of explosives at the premises that by 
reason of their nature, duration, character or quality, or the time at which they are emitted, or any other 
circumstances: 
 
1. are harmful to (or likely to be harmful to) a person that is outside the premises from which it is emitted, 
or 
2. interferes unreasonably with (or is likely to interfere unreasonably with) the comfort or repose of a 
person who is outside the premises from which it is emitted.
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Hours of operationL6
L6.1 All quarrying operations, including extraction, processing and loadings / transport must be conducted 

between 7am to 6pm Monday to Friday and 7am to 1pm Saturdays and at no time on Sundays and public 
holidays. 
 
Maintenance activities may occur 24 hours per day, 7 days per week, provided these activities are 
inaudible at any privately owned residence. 

Potentially offensive odourL7
L7.1 No condition of this licence identifies a potentially offensive odour for the purposes of Section 129 of the 

Protection of the Environment Operations Act 1997.

Note: Section 129 of the Protection of the Environment Operations Act 1997, provides that the licensee must 
not cause or permit the emission of any offensive odour from the premises but provides a defence if the 
emission is identified in the relevant environment protection licence as a potentially offensive odour and 
the odour was emitted in accordance with the conditions of a licence directed at minimising odour.

Operating Conditions 4
Activities must be carried out in a competent mannerO1

O1.1 Licensed activities must be carried out in a competent manner. 
This includes: 
a) the processing, handling, movement and storage of materials and substances used to carry out the 
activity; and 
b) the treatment, storage, processing, reprocessing, transport and disposal of waste generated by the 
activity.

Maintenance of plant and equipmentO2
O2.1 All plant and equipment installed at the premises or used in connection with the licensed activity: 

a) must be maintained in a proper and efficient condition; and 
b) must be operated in a proper and efficient manner.

DustO3
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O3.1 All areas in or on the premises must be maintained in a condition that prevents or minimises the emission 
of dust to the air.

O3.2 Any activity carried out in or on the premises must be carried out by such practical means as to prevent 
dust or minimise the emission of dust to the air.

O3.3 Any plant operated in or on the premises must be operated by such practical means to prevent or 
minimise dust or other air pollutants.

O3.4 All trafficable areas and vehicle manoeuvring areas in or on the premises must be maintained, at all 
times, in a condition that will minimise the emmession of dust to the air, or emmission from the premises 
of wind-blown or traffic generated dust.

O3.5 The licensee must ensure it has sufficient water during all stages of the quarry, and if necessary adjust 
the scale of quarrying operations on the premises to match its available supply.

O3.6 Trucks entering and leaving the premises that are carrying loads of dust generating materials must have 
their loads covered at all times, except during loading and unloading.

Emergency responseO4
Note: The licensee must maintain, and implement as necessary, a current Pollution Incident Response 

Management Plan (PIRMP) for the premises. The licensee must keep the incident response plan on the 
premises at all times. The incident response plan must document systems and procedures to deal with all 
types of incidents (e.g. spills, explosions or fire) that may occur at the premises or that may be associated 
with activities that occur at the premises and which are likely to cause harm to the environment.  
 
The PIRMP must be tested at least annually or following a pollution incident.  
 
The licensee must develop the PIRMP in accordance with the requirements in Part 5.7A of the Protection 
of the Environment Operations (POEO) Act 1997 and POEO Regulations.

Processes and managementO5
O5.1 All tanks and storage areas for drums containing material that has potential to cause environmental harm 

must be bunded or have an alternative spill containment system in-place.  
 
The bunding and/or spill containment systems must be properly designed, engineered, and constructed to 
be suitable for the material types and quantities stored therein in accordance with all appropriate 
standards, including Australian Standards (AS)1940 and AS1596.

O5.2 Bunds must: 
a) have walls and floors constructed of impervious materials; 
b) be of sufficient capacity to contain 110% of the volume of the tank (or 110% volume of the largest tank 
where a group of tanks are installed); 
c) have floors graded to a collection sump;  
d) not have a drain valve incorporated in the bund structure;  
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or be constructed and operated in a manner that achieves the same environmental outcome.

O5.3 All refuelling must be undertaken in a dedicated refuelling area. The refuelling area must be a hardstand 
and suitably bunded in accordance with EPA bunding guidance.

O5.4 The licensee must, before undertaking any earthmoving or vegetation removal works, implement erosion 
and sediment control measures to prevent pollution of waters in accordance with Soils and Construction: 
Managing Urban Stormwater 2004 (Landcom, 2004).

O5.5 Stormwater from all areas of the premises which has the potential to mobilise sediments and other 
material must be controlled and diverted through the appropriate erosion and sediment control and/or 
pollution control measures/structures, so as not to cause, permit or allow water pollution to occur.

O5.6 The in-pit sump must be sized at all times to prevent a discharge to waters in the event of pump failure.

Waste managementO6
O6.1 The licensee must not irrigate, discharge or dispose of sewage effluent, on the premises.

O6.2 The licensee must operate and maintain a wastewater collection and storage tank/s to enable the pump 
out and offsite disposal of any sewage effluent.

O6.3 The licensee must ensure that sewage effluent collected at the premises is pumped out and disposed of 
in a lawful manner.

Other operating conditionsO7
Noise and Blast Management

O7.1 All acoustic bunds necessary to achieve compliance with the noise limits specified in this licence must be 
constructed prior to the commencement of quarrying activities and be maintained throughout the 
operational life of the premises to the height and location described in the Noise Management Plan.

O7.2 The licensee must implement all necessary procedural controls to all mobile plant to limit engine RPM 
(revolutions per minute) so as to reduce noise in order to achieve compliance with the noise limits 
specified in this licence.

Bitumin Pre-coat Plant

O7.3 The licensee must not have a bitumin pre-coat plant on the site. Project Approval MP09_0175 did not 
assess or approve such a plant.

Monitoring and Recording Conditions 5
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Monitoring recordsM1
M1.1 The results of any monitoring required to be conducted by this licence or a load calculation protocol must 

be recorded and retained as set out in this condition.

M1.2 All records required to be kept by this licence must be: 
a) in a legible form, or in a form that can readily be reduced to a legible form;  
b) kept for at least 4 years after the monitoring or event to which they relate took place; and 
c) produced in a legible form to any authorised officer of the EPA who asks to see them.

M1.3 The following records must be kept in respect of any samples required to be collected for the purposes of 
this licence: 
a) the date(s) on which the sample was taken; 
b) the time(s) at which the sample was collected; 
c) the point at which the sample was taken; and 
d) the name of the person who collected the sample.

Requirement to monitor concentration of pollutants dischargedM2
M2.1 For each monitoring/discharge point or utilisation area specified below (by a point number), the licensee 

must monitor (by sampling and obtaining results by analysis) the concentration of each pollutant specified 
in Column 1. The licensee must use the sampling method, units of measure, and sample at the 
frequency, specified opposite in the other columns:

M2.2 Air Monitoring Requirements 

4,5,6,7,8POINT 

Sampling MethodFrequencyUnits of measurePollutant 

Particulates - 
Deposited Matter

grams per square metre per 
month

AM-19Monthly

9POINT 

Sampling MethodFrequencyUnits of measurePollutant 

PM10 micrograms per cubic metre AM-18Every 6 days

Total suspended 
particles

micrograms per cubic metre AM-15Every 6 days

M2.3 Water and/ or Land Monitoring Requirements  

1,2,3POINT 
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Sampling MethodFrequencyUnits of measurePollutant 

Visual Inspectionmilligrams per litreOil and Grease Special Frequency 1
Grab samplepHpH Special Frequency 1
Grab samplemilligrams per litreTotal suspended 

solids
Special Frequency 1

Grab samplenephelometric turbidity 
units

Turbidity Special Frequency 1

Note: For the purposes of the table above 'Special Frequency 1' means: 
(a) within 12 hours prior to any controlled discharge; and 
(b) daily during a controlled discharge; or 
(c) daily during any uncontrolled discharge. 

Testing methods - concentration limitsM3
M3.1 Monitoring for the concentration of a pollutant emitted to the air required to be conducted by this licence 

must be done in accordance with: 
a) any methodology which is required by or under the Act to be used for the testing of the concentration of 
the pollutant; or 
b) if no such requirement is imposed by or under the Act, any methodology which a condition of this 
licence requires to be used for that testing; or 
c) if no such requirement is imposed by or under the Act or by a condition of this licence, any 
methodology approved in writing by the EPA for the purposes of that testing prior to the testing taking 
place. 

Note: The Protection of the Environment Operations (Clean Air) Regulation 2010 requires testing for certain 
purposes to be conducted in accordance with test methods contained in the publication "Approved 
Methods for the Sampling and Analysis of Air Pollutants in NSW".

M3.2 Subject to any express provision to the contrary in this licence, monitoring for the concentration of a 
pollutant discharged to waters or applied to a utilisation area must be done in accordance with the 
Approved Methods Publication unless another method has been approved by the EPA in writing before 
any tests are conducted.

Weather monitoringM4
M4.1 Prior to the commencement of operation of the development, the Proponent must establish a permanent 

meterological station complying with the Approved Methods for Sampling and Analysis and the Australian 
Standard AS2923 - 1987, at the facility. The meterological station must monitor the following parameters:

Parameter Units of measure Averaging period Frequency Sampling Method
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Rainfall mm/hr 1 hour Continuous AM-4

Sigma Theta @ 
10m

degrees 1 hour Continuous AM-2

Siting - - - AM-1

Temperature @ 
10m

Kelvin 1 hour Continuous AM-4

Temperature @ 
2m

Kelvin 1 hour Continuous Am-4

Total Solar 
Radiation @ 10m

W/m2 1 hour Continuous AM-4

Wind direction @ 
10m

degrees 1 hour Continuous AM-2

Wind speed @ 
10m

m/s 1 hour Continuous AM-2

Note: Sampling methods as identified in the table above refer to those outlined in NSW EPA, 2001, Approved 
Methods for the Sampling and Analysis of Air Pollutants in NSW.

M4.2 The location of the site chosen for the station and details of equipment, measurement and maintenance / 
service procedures and scedules to be installed and maintained must be submitted to the EPA and 
approved in writing by the EPA before any sampling or analysis is carried out.

M4.3 The meterological monitoring station must be calibrated at least once every 12 months. The EPA is to be 
provided with data on request in a Microsoft Office software compatible format.

Recording of pollution complaintsM5
M5.1 The licensee must keep a legible record of all complaints made to the licensee or any employee or agent 

of the licensee in relation to pollution arising from any activity to which this licence applies.

M5.2 The record must include details of the following: 
a) the date and time of the complaint; 
b) the method by which the complaint was made; 
c) any personal details of the complainant which were provided by the complainant or, if no such details 
were provided, a note to that effect; 
d) the nature of the complaint;  
e) the action taken by the licensee in relation to the complaint, including any follow-up contact with the 
complainant; and 
f) if no action was taken by the licensee, the reasons why no action was taken.

M5.3 The record of a complaint must be kept for at least 4 years after the complaint was made.

M5.4 The record must be produced to any authorised officer of the EPA who asks to see them.

Telephone complaints lineM6
M6.1 The licensee must operate during its operating hours a telephone complaints line for the purpose of 
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receiving any complaints from members of the public in relation to activities conducted at the premises or 
by the vehicle or mobile plant, unless otherwise specified in the licence.

M6.2 The licensee must notify the public of the complaints line telephone number and the fact that it is a 
complaints line so that the impacted community knows how to make a complaint.

M6.3 The preceding two conditions do not apply until 1 month after the date of the issue of this licence.

BlastingM7
M7.1 To determine complaince with Blast Limit conditions of this licence: 

a) Airblast overpressure and ground vibration levels must be measured and electronically recorded for 
monitoring point 11 for the parameters specified in Column 1 of the table below; and 
b) The licensee must use the units of measure, sampling method, and sample at the frequency specified 
opposite in the other columns. 

Parameter Units of Measure Frequency Sampling Method

Airblast Overpressure Decibels (Linear Peak All blasts Australian Standard AS 
2187.2-2006

Ground Vibration Peak 
Particle Velocity

millimetres/second All blasts Australian Standard AS 
2187.2-2006

Noise monitoringM8
M8.1 To assess compliance with the noise limits for this premises attended noise monitoring must be 

undertaken in accordance with all noise conditions and: 
a) during a period of normal quarry operations; 
b) at each one of the locations listed in the noise limits table of this licence; 
c) occur quarterly in the reporting period; 
d) occur during each day period as defined in the NSW Noise Policy for Industry.
                                                                                                                                 .
Note: The frequency of noise monitoring will be reviewed, upon request, after two years of quarterly 
monitoring (approximately June 2021).   

Reporting Conditions 6
Annual return documentsR1

R1.1 The licensee must complete and supply to the EPA an Annual Return in the approved form comprising: 
 
1. a Statement of Compliance,
2. a Monitoring and Complaints Summary,
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3. a Statement of Compliance - Licence Conditions,
4. a Statement of Compliance - Load based Fee,
5. a Statement of Compliance - Requirement to Prepare Pollution Incident Response Management Plan,
6. a Statement of Compliance - Requirement to Publish Pollution Monitoring Data; and
7. a Statement of Compliance - Environmental Management Systems and Practices.
 

At the end of each reporting period, the EPA will provide to the licensee a copy of the form that must be 
completed and returned to the EPA.

R1.2 An Annual Return must be prepared in respect of each reporting period, except as provided below.

Note: The term "reporting period" is defined in the dictionary at the end of this licence. Do not complete the 
Annual Return until after the end of the reporting period.

R1.3 Where this licence is transferred from the licensee to a new licensee:  
a) the transferring licensee must prepare an Annual Return for the period commencing on the first day of 
the reporting period and ending on the date the application for the transfer of the licence to the new 
licensee is granted; and 
b) the new licensee must prepare an Annual Return for the period commencing on the date the 
application for the transfer of the licence is granted and ending on the last day of the reporting period.

Note: An application to transfer a licence must be made in the approved form for this purpose.

R1.4 Where this licence is surrendered by the licensee or revoked by the EPA or Minister, the licensee must 
prepare an Annual Return in respect of the period commencing on the first day of the reporting period and 
ending on: 
a) in relation to the surrender of a licence - the date when notice in writing of approval of the surrender is 
given; or  
b) in relation to the revocation of the licence - the date from which notice revoking the licence operates.

R1.5 The Annual Return for the reporting period must be supplied to the EPA via eConnect EPA or by 
registered post not later than 60 days after the end of each reporting period or in the case of a 
transferring licence not later than 60 days after the date the transfer was granted (the 'due date').

R1.6 The licensee must retain a copy of the Annual Return supplied to the EPA for a period of at least 4 years 
after the Annual Return was due to be supplied to the EPA.

R1.7 Within the Annual Return, the Statements of Compliance must be certified and the Monitoring and 
Complaints Summary must be signed by: 
a) the licence holder; or 
b) by a person approved in writing by the EPA to sign on behalf of the licence holder.

Notification of environmental harmR2
Note: The licensee or its employees must notify all relevant authorities of incidents causing or threatening 

material harm to the environment immediately after the person becomes aware of the incident in 
accordance with the requirements of Part 5.7 of the Act.
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R2.1 Notifications must be made by telephoning the Environment Line service on 131 555.

R2.2 The licensee must provide written details of the notification to the EPA within 7 days of the date on which 
the incident occurred.

Written reportR3
R3.1 Where an authorised officer of the EPA suspects on reasonable grounds that: 

a) where this licence applies to premises, an event has occurred at the premises; or 
b) where this licence applies to vehicles or mobile plant, an event has occurred in connection with the 
carrying out of the activities authorised by this licence, 
and the event has caused, is causing or is likely to cause material harm to the environment (whether the 
harm occurs on or off premises to which the licence applies), the authorised officer may request a written 
report of the event.

R3.2 The licensee must make all reasonable inquiries in relation to the event and supply the report to the EPA 
within such time as may be specified in the request.

R3.3 The request may require a report which includes any or all of the following information: 
a) the cause, time and duration of the event;  
b) the type, volume and concentration of every pollutant discharged as a result of the event;  
c) the name, address and business hours telephone number of employees or agents of the licensee, or a 
specified class of them, who witnessed the event; 
d) the name, address and business hours telephone number of every other person (of whom the licensee 
is aware) who witnessed the event, unless the licensee has been unable to obtain that information after 
making reasonable effort; 
e) action taken by the licensee in relation to the event, including any follow-up contact with any 
complainants; 
f) details of any measure taken or proposed to be taken to prevent or mitigate against a recurrence of 
such an event; and 
g) any other relevant matters.

R3.4 The EPA may make a written request for further details in relation to any of the above matters if it is not 
satisfied with the report provided by the licensee. The licensee must provide such further details to the 
EPA within the time specified in the request.

Other reporting conditionsR4
Reporting blasting limit exceedance

R4.1 The licensee must report any exceedance of the licence blasting limits to the regional office of the EPA as 
soon as practicable after the exceedance becomes known to the licensee or to one of the licensee's 
employees or agents.

Annual Blast Monitoring Report
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R4.2 The licensee must supply a Blast Monitoring Report with the EPA licence Annual Return, which must 
include the following information relating to each blast carried out within the premises during the 
respective reporting period: 
a) the date and time of the blast; 
b) the location of the blast on the premises; 
c) the blast monitoring results at each blast monitoring station; 
d) an explanation for any missing blast monitoring results. 

Noise Monitoring Report

R4.3 A quarterly noise monitoring report must be submitted to the EPA within 30 days of completion of each 
round of quarterly noise monitoring. The assessment must be prepared by a suitably qualified and 
experienced acoustical consultant and include: 
a) a description of the plant in operation and activities being undertaken on the premises during 
each noise monitoring assessment; 
b) an assessment of compliance with noise limits presented in this licence; and 
c) an outline of any management actions taken within the monitoring period to address any exceedances 
of the limits contained in this licence. 

General Conditions 7
Copy of licence kept at the premises or plantG1

G1.1 A copy of this licence must be kept at the premises to which the licence applies.

G1.2 The licence must be produced to any authorised officer of the EPA who asks to see it.

G1.3 The licence must be available for inspection by any employee or agent of the licensee working at the 
premises.

Other general conditionsG2
G2.1 Completed Programs

Completed DateDescriptionProgram

Pollution Reduction Study 
1 - Design the Necessary 
Noise Mitigation 
Measures

Engage an acoustic engineer to investigate the 
site-specific noise mitigation measure/s that are 
necessary to meet the noise limits of this 
licence at all times.

01-March-2019
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3DGM [in relation 
to a concentration 
limit]  

Means the three day geometric mean, which is calculated by multiplying the results of the analysis of 
three samples collected on consecutive days and then taking the cubed root of that amount.  Where one 
or more of the samples is zero or below the detection limit for the analysis, then 1 or the detection limit 
respectively should be used in place of those samples 

Act  Means the Protection of the Environment Operations Act 1997 

activity  Means a scheduled or non-scheduled activity within the meaning of the Protection of the Environment 
Operations Act 1997 

actual load  Has the same meaning as in the Protection of the Environment Operations (General) Regulation 2009 

AM Together with a number, means an ambient air monitoring method of that number prescribed by the 
Approved Methods for the Sampling and Analysis of Air Pollutants in New South Wales. 

AMG Australian Map Grid 

anniversary date  The anniversary date is the anniversary each year of the date of issue of the licence. In the case of a 
licence continued in force by the Protection of the Environment Operations Act 1997, the date of issue of 
the licence is the first anniversary of the date of issue or last renewal of the licence following the 
commencement of the Act. 

annual return  Is defined in R1.1 

Approved Methods 
Publication  

Has the same meaning as in the Protection of the Environment Operations (General) Regulation 2009 

assessable 
pollutants  

Has the same meaning as in the Protection of the Environment Operations (General) Regulation 2009 

BOD Means biochemical oxygen demand  

CEM Together with a number, means a continuous emission monitoring method of that number prescribed by 
the Approved Methods for the Sampling and Analysis of Air Pollutants in New South Wales. 

COD Means chemical oxygen demand 

composite sample  Unless otherwise specifically approved in writing by the EPA, a sample consisting of 24 individual samples 
collected at hourly intervals and each having an equivalent volume. 

cond.  Means conductivity 

environment  Has the same meaning as in the Protection of the Environment Operations Act 1997 

environment 
protection 
legislation  

Has the same meaning as in the Protection of the Environment Administration Act 1991 

EPA Means Environment Protection Authority of New South Wales. 

fee-based activity 
classification  

Means the numbered short descriptions in Schedule 1 of the Protection of the Environment Operations 
(General) Regulation 2009.  

general solid waste 
(non -putrescible)  

Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act 
1997 

 

Dictionary
General Dictionary
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flow weighted 
composite sample  

Means a sample whose composites are sized in proportion to the flow at each composites time of 
collection. 

general solid waste 
(putrescible)  

Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environmen t Operations Act 
1997 

grab sample  Means a single sample taken at a point at a single time  

hazardous waste  Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act 
1997 

licensee  Means the licence holder described at the front of this licence  

load calculation 
protocol  

Has the same meaning as in the Protection of the Environment Operations (General) Regulation 2009 

local authority  Has the same meaning as in the Protection of the Environment Operations Act 1997  

material harm  Has the same meaning as in section 147 Protection of the Environment Operations Act 1997  

MBAS Means methylene blue active substances  

Minister  Means the Minister administering the Protection of the Environment Operations Act 1997  

mobile plan t Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act 
1997 

motor vehicle  Has the same meaning as in the Protection of the Environment Operations Act 1997  

O&G Means oil and grease 

percentile [in 
relation to  a 
concentration limit 
of a sample]  

Means that percentage [eg.50%] of the number of samples taken that must meet the concentration limit 
specified in the licence for that pollutant over a specified period of time. In this licence, the specified period 
of time is the Reporting Period unless otherwise stated in this licence.  

plant  Includes all plant within the meaning of the Protection of the Environment Operations Act 1997 as well as 
motor vehicles. 

pollution of waters 
[or water pollution]  

Has the same meaning as in the Protection of the Environment Operations Act 1997  

premises  Means the premises described in condition A2.1  

public authority  Has the same meaning as in the Protection of the Environment Operations Act 1997  

regional office  Means the relevant EPA office referred to in the Contacting the EPA document accompanying this licence  

reporting period  For the purposes of this licence, the reporting period means the period of 12 months after the issue of the 
licence, and each subsequent period of 12 mo nths. In the case of a licence continued in force by the 
Protection of the Environment Operations Act 1997, the date of issue of the licence is the first anniversary 
of the date of issue or last renewal of the licence following the commencement of the Act.  

restricted solid 
waste  

Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act 
1997 

scheduled activity  Means an activity listed in Schedule 1 of the Protection of the Environment Operations Act 1997  

special w aste Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act 
1997 

TM Together with a number, means a test method of that number prescribed by the Approved Methods for the 
Sampling and Analysis of Air Pollutants in New South Wales. 
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Section 55 Protection of the Environment Operations Act 1997

Environment Protection Licence
Licence - 20611

TSP 
Means total suspended particles 

TSS 
Means total suspended solids 

Type 1 substance  
Means the elements antimony, arsenic, cadmium, lead or mercury or any compound containing one or 
more of those elements 

Type 2 substance  Means the elements beryllium, chromium, cobalt, manganese, nickel, selenium, tin or vanadium or any 
compound containing one or more of those elements 

utilisation area  Means any area shown as a utilisation area on a map submitted with the application for this licence  

waste  Has the same meaning as in the Protection of the Environment Operations Act 1997  

waste type  Means liquid, restricted solid waste, general solid waste (putrescible), general solid waste (non -
putrescible), special waste or hazardous waste 

 

Environment Protection Authority

(By Delegation)

Date of this edition: 26-August-2015

Mr Peter Jamieson

End Notes
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Licence varied by notice    1547416 issued on 06-Dec-2016 3

Licence varied by notice    1571215 issued on 16-Jan-2019 4

Licence varied by notice    1578081 issued on 25-Jun-2019 5

Licence format updated on 18-Jul-2019 6
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2 Sensitive Receptors 
The KEQ NMP identified the closest sensitive receptors to the Project Site.  These locations are listed in Table 1 
and shown in Figure 1. 

Table 1 Sensitive Receptor Locations Used in this Assessment 

Receiver ID Details 

Existing Approved Dwellings 

A Lot 100 DP 785172 

B Lot 3 DP 785172 

C Lot 2 DP 785172 

D Lot 22 DP 1024341 

E Lot 250 DP 1092111 

F Lot 50 DP 1036893 

G Lot 1 DP 1032636 

Other Structures 

Lot 111 Lot 11 DP1024564 

Note 1: No currently approved residential dwelling exists on Lot 11. 

 



MILL HILL CL

PACIFIC HWY

DP1024564

DP1024564

F

G

A
BC

E

D

405000 406000 407000 408000

63
89

00
0

63
90

00
0

\\a
u

.s
lr.

lo
ca

l\C
o

rp
o

ra
te

\P
ro

je
ct

s-
S

L
R

\6
3

0
-S

rv
N

T
L

\6
30

-N
T

L
\6

30
.1

23
1

7
 K

a
ru

a
h

 E
as

t 
- 

O
pe

ra
tio

n
a

l N
o

is
e

\0
6 

S
L

R
 D

at
a

\0
1 

D
ra

w
in

g
s\

S
ite

L
oc

a
tio

n
s.

m
x

d

LEGEND

Supplementary Noise Monitoring Location

Attended Noise Monitoring Location

Unattended Noise Monitoring Location

Receiver Location (Approved Dwelling)

Receiver Location (Structure on Lot 11)

Lot Boundary

Subject Site Boundary I
Sheet Size : A4

0 250 500 750 1,000

m

PH: 02 4037 3200www.slrconsulting.com

14-Feb-2019

Karuah East Quarry
Sensitive Receivers and Monitoring Locations

FIGURE 1

GDA 1994 MGA Zone 56GDA 1994 MGA Zone 56
1:15,000Scale:









Karuah East Quarry Pty Ltd 
Operational Compliance Noise Monitoring 
Karuah East Quarry 
Quarter 1 
February 2019 

SLR Ref No: 630.12317-R06-v1.0.docx 
March 2019 

 

 

 Page 10  
 

5 Unattended Continuous Noise Monitoring 
The unattended ambient noise logger data from monitoring Location G is presented graphically on a daily basis 
and attached as Appendix B.  Due to a lack of property access the noise logger was placed at the property 
gate.  A summary of the results of the unattended continuous noise monitoring is given in Table 6.  The 
ambient noise level data quantifies the overall noise level at a given location independent of its source or 
character. 

Precautions can be taken to minimise influences from extraneous noise sources (eg optimum placement of the 
loggers away from creeks, trees, houses, etc), however, not all these sources or their effects can be eliminated.  
This is particularly the case during the warmer times of year when noise from insects, frogs, birds and other 
animals can become significant. 

Weather data was obtained from the automatic weather station located at Karuah East Quarry.  Unattended 
noise data corresponding with periods of rainfall and/or wind speeds in excess of 5 m/s (approximately 
18km/hr) were discarded in accordance with the INP data exclusion methodology. 

Table 6 Unattended Continuous Monitoring Ambient Noise Levels (dBA) 

INP Period LA1 LA10 LA90 LAeq 

Location G 

Daytime 54 48 35 51 

Evening 53 48 38 49 

Night 55 51 40 54 

 

Given observations made during the operator attended noise survey at the monitoring location, it is likely that 
daytime noise levels at Location G were dominated by road traffic noise from the Pacific Highway and natural 
sources such as birdsong, insects, and livestock. 

6 Conclusion 
SLR Consulting Australia Pty Ltd (SLR) has undertaken operational noise compliance monitoring for the Karuah 
East Project in accordance with the NMP. 

Operator-attended noise compliance measurements were conducted during the daytime period on 
Wednesday 6 February 2019 at monitoring location G and Thursday 14 February 2019 at monitoring location F.  
A further operator-attended survey was conducted at the Karuah Quarry weighbridge.   

Unattended noise monitoring was conducted at Location G from Wednesday 6 February 2019 to Thursday 14 
February 2019 inclusive. 

Karuah East Quarry was deemed to be inaudible at all NMP receiver locations. 
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APPENDIX B 
Statistical Ambient Noise Monitoring Results 

Location G (Property Gate) 
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1 Introduction 

SLR Consulting Australia Pty Ltd (SLR) has been engaged by Karuah East Quarry Pty Ltd to conduct operational 
compliance noise monitoring for the Karuah East Quarry (KEQ) located on Lots 12 and 13 DP 1024564, off the 
Pacific Highway, approximately 3 km north of Karuah, NSW (the Project Site).  KEQ operational hours are from 
7 am to 6 pm Monday �t Friday and 7 am to 1 pm on Saturdays. 

The objectives of the operational noise compliance monitoring were as follows: 

�x Conduct operator-attended noise surveys at two locations (F and G) surrounding the Project Site and 
quantify discernible sources of noise including measured and/or estimated contribution and 
maximum level of individual sources. 

�x Conduct an operator attended noise survey close to the Project Site to enable the calculation of 
Project Site noise levels at locations A and B.  Calculated noise levels can then be used to determine 
compliance at these residential receiver locations. 

�x Conduct unattended noise monitoring at Location G to supplement the operator-attended noise 
measurements. 

�x Assess noise emissions of the Project Site with respect to the operational noise goals for the Project 
Site. 

The operational noise compliance monitoring has been prepared with reference to Australian Standard 
AS 1055:2018 Description and Measurement of Environmental Noise and in accordance with the Karuah East 
Quarry Noise Management Plan (NMP) 630.11235-R1 Karuah East Quarry Project Noise Management Plan 
dated October 2015. 

The following report uses specialist acoustic terminology.  An explanation of common terms is provided in 
Appendix A. 
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2 Sensitive Receptors 

The KEQ NMP identified the closest sensitive receptors to the Project Site.  These locations are listed in Table 1 
and shown in Figure 1. 

Table 1 Sensitive Receptor Locations Used in this Assessment 

Receiver ID Details 

Existing Approved Dwellings 

A Lot 100 DP 785172 

B Lot 3 DP 785172 

C Lot 2 DP 785172 

D Lot 22 DP 1024341 

E Lot 250 DP 1092111 

F Lot 50 DP 1036893 

G Lot 1 DP 1032636 

Other Structures 

Lot 111 Lot 11 DP1024564 

Note 1: No currently approved residential dwelling exists on Lot 11. 
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3 Operational Compliance Criteria 

In accordance with the NMP, Table 2 presents the adopted operational noise goals for the Project Site. 

Table 2 Operational Noise Criteria (dBA LAeq(15minute)) 

Location Criteria (day) 

Residence on Lot 11 DP 10245641 43 

A 40 

B 37 

G 38 

All other residences 35 

Note 1: No currently approved residential dwelling exists on Lot 11 and therefore it is considered that the noise limits do not currently apply at 
this location. 

3.1 General Methodology 

Operator-attended noise surveys were conducted to characterise and quantify the noise emissions from the 
Project Site.  In accordance with the NMP, operator attended noise monitoring was undertaken at two 
locations, Location F and Location G and unattended noise monitoring undertaken at Location G.  A 
supplementary measurement was undertaken close to KEQ in order to predict likely noise levels at receivers A 
and B (refer to Figure 1). 

All acoustic instrumentation employed throughout the monitoring programme has been designed to comply 
with the requirements of AS �/������ �ò�í�ò�ó�î�� �î�ì�ì�ð�� �^Electroacoustics �t Sound Level Meters�_�� �~�‰���Œ�š�•�� �í�� ���v���� �î�•�� ���v����
carries current NATA or manufacturer calibration certificates.  Instrument calibration was checked before and 
after each measurement survey, with the variation in calibrated levels not exceeding ±0.5 dBA. 

Unless otherwise noted all operator-attended noise surveys were conducted for 15 minutes in duration.  
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3.2 Operator Attended Noise Compliance Monitoring 

Operator-attended noise measurements were conducted during the daytime period on Wednesday 22 May 
2019.  Details of the monitoring locations are provided in Table 3. 

Table 3 Ambient Noise Monitoring Locations 

Sound level meter Type/ 
Serial No. 

Location Location (m, UTM) 

Easting Northing 

Bruel & Kjaer 2250L / 
3003389 

Location F �t Eastern 
Boundary of property. 

405644 6389785 

Location G �t Conducted at 
dwelling. 

408190 6389502 

Project Site �t Conducted at 
Karuah East Quarry 
weighbridge. 

407415 6388962 

 

3.3 Unattended Continuous Noise Monitoring 

An environmental noise logger was deployed at the gate of monitoring Location G (refer to Figure 1). 

Noise monitoring was undertaken from Tuesday 14 May 2019 to Wednesday 22 May 2019, inclusive.  Details 
of the noise loggers used for the unattended continuous noise monitoring are given in Table 4. 

The environmental noise logger was programmed to record statistical noise level indices continuously in 
15 minute intervals. 

Table 4 Noise Logger and Noise Monitoring Location 

Location Noise Logger/Serial Number Date of Logging 

G ARL EL-316-16-203-505 13/5/2019 �t 22/5/2019 
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4 Operator Attended Noise Monitoring Results 

4.1 Results of Operator-attended Noise Monitoring 

The results of the operator attended noise measurements are given in Table 5.  Ambient noise levels given in 
the tables include all noise sources such as traffic, insects, birds, and any other industrial operations.  The table 
provides the following information: 

�x Monitoring location 

�x Date, start time, Wind velocity (m/s) and Temperature (ºC) at the measurement location 

�x Typical maximum (LAmax) and contributed noise levels. 

Project related noise contributions listed in the tables are stated only when a contribution could be reasonably 
quantified. 

Table 5 Operator Attended Noise Survey Results 

Location Date/  
Start time/ Period/ 
Weather1 

Primary Noise Descriptor  
(dBA re 20 �PPa) 

Description of Noise 
Emission, Typical 
Maximum Levels LAmax 

LAmax LA1 LA10 LA90 LAeq 

F 

22/05/2019 

09:54 

1.7 m/s SW 

17°C 

84 58 54 45 54 

Car pass-by 84 
Pacific Highway 45-52 
Plane 50 
Karuah East Project 
Inaudible 

G (NMP Monitoring 
Location) 

22/05/2019 

09:23 

1.2 m/s WSW 

15°C 

79 60 57 40 49 

Cattle 48-79 
Pacific Highway Traffic 39-44 
Dogs 49-56 
Plane 53-55 
Karuah East Project 
Inaudible 

Karuah East Quarry 
(weighbridge) 

22/05/2019 
11:23 

1.4 m/s SW 

24°C 

69 62 60 53 57 

Pacific Highway traffic 50 �t 
69 

Birds 45-49 
Karuah East Project 

Inaudible 

Note 1: Weather data was obtained from the automatic weather station located at Karuah East Quarry. 

4.1.1 Predicted Noise Levels at Receiver Locations A & B 

In accordance with Section 8.3.1 of the NMP operator-attended noise monitoring was conducted at a location 
closer to the Project Site (refer Figure 1 ���v�����^�<���Œ�µ���Z���Y�µ���Œ�Œ�Ç�_���]�v��Table 5).  The purpose of this measurement 
was to enable the calculation of Project Site noise levels at locations A and B.  Calculated noise levels can then 
be used to indicate the likely compliance at these residential receiver locations. 

As the Project was inaudible at the monitoring location compliance it is likely that compliance was achieved at 
locations A and B. 
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5 Unattended Continuous Noise Monitoring 

The unattended ambient noise logger data from monitoring Location G is presented graphically on a daily basis 
and attached as Appendix B.  Due to a lack of property access the noise logger was placed at the property 
gate.  A summary of the results of the unattended continuous noise monitoring is given in Table 6.  The 
ambient noise level data quantifies the overall noise level at a given location independent of its source or 
character. 

Precautions can be taken to minimise influences from extraneous noise sources (eg optimum placement of the 
loggers away from creeks, trees, houses, etc), however, not all these sources or their effects can be eliminated.  
This is particularly the case during the warmer times of year when noise from insects, frogs, birds and other 
animals can become significant. 

Weather data was obtained from the automatic weather station located at Karuah Quarry.  Unattended noise 
data corresponding with periods of rainfall and/or wind speeds in excess of 5 m/s (approximately 18km/hr) 
were discarded in accordance with the INP data exclusion methodology. 

Table 6 Unattended Continuous Monitoring Ambient Noise Levels (dBA) 

INP Period LA1 LA10 LA90 LAeq 

Location G 

Daytime 52 45 35 50 

Evening 46 43 36 43 

Night 46 42 34 43 

 

Given observations made during the operator attended noise survey at the monitoring location, it is likely that 
daytime noise levels at Location G were dominated by road traffic noise from the Pacific Highway and natural 
sources such as birdsong and livestock. 

6 Conclusion 

SLR Consulting Australia Pty Ltd (SLR) has undertaken operational noise compliance monitoring for the Karuah 
East Project in accordance with the NMP. 

Operator-attended noise compliance measurements were conducted during the daytime period on 
Wednesday 22 May at monitoring location F and G.  A further operator-attended survey was conducted at the 
Karuah East Quarry weighbridge.   

Unattended noise monitoring was conducted at Location G from Tuesday 14 May 2019 to Wednesday 22 May 
2019 inclusive. 

Karuah East Quarry was deemed to be inaudible at all NMP receiver locations. 
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The following is a brief description of the acoustic terminology. 

Acoustic 
Terminology 

Description 

�Z���[���t���]�P�Z�š���� Frequency filter applied to measured noise levels to represent how humans hear sounds. 

dBA �Z���[���t���]�P�Z�š�������}�À���Œ���o�o���•�}�µ�v�����‰�Œ���•�•�µ�Œ�����o���À���o�X 

L90 , L10, L1  A statistical measurement giving the sound pressure level which is exceeded for the given percentile of 
an observation period, i.e., L90 is the level which is exceeded for 90 percent of an observation period.  
L90 is commonly referred to as the background sound level. 

LAmax Highest value of the A-weighted sound pressure level with a specified time weighting that occurs during 
a given event. 
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APPENDIX B 

Statistical Ambient Noise Monitoring Results 
Location G (Property Gate) 
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�E�X�G�V����

�I�O�R�Z�H�U�V��
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���. �� ������ �� ���� �� �������[�������� �������[�������� �������[�������� ���� ������ ���� �Q�R�W���I�R�X�Q�G����
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���/ �� ������ �� ���� �� �������[�������� �������[�������� �������[�������� �����[���� �� ������ ���� �Q�R�W���I�R�X�Q�G��
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���3�� ������ �� ������ �� ���� �������[�������� �������[������ ���� ������ ���� �Q�R�W���I�R�X�Q�G����
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���4�� ������ �� ������ �� ���� �������[�������� ���������[�������� ���� ���[������ �� ���� ���[������ �� �E�X�G�V�����I�U�X�L�W�� �G�L�H�E�D�F�N��
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���8�� ���� �� �� �� ���� ���� �������[�������� ���� ������ ���� �Q�R�W���I�R�X�Q�G��

���9�� ������ �� ������ �� ���� ���� �������[�������� ���� ������ ���� �Q�R�W���I�R�X�Q�G��

���: �� ������ �� ������ �� ���� ���� ���� ���� ���[���� �� ���� ���[������ �� �E�X�G�V��
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���$�� ������ �� ������ �� �����[���� �� �����[���� �� �����[���� �� �����[���� �� �����[���� �� �� �� �� �� ����

���%�� ������ �� ������ �� ���[������ �����[�� �� ���� �����[���� �� �����[���� ��
��

�� �� �����E�X�G��

���&�� ������ �� ������ �� �����[���� �� �����[���� �� �����[���� �� �����[���� �� �����[���� �� �� �� ���� �� ����

���' �� ������ �� ������ �� �����[���� �� �����[���� �� �����[���� �� �����[���� �� �����[���� �� ���� ���� �U�H�V�K�R�R�W�L�Q�J��

���( �� ������ �� ���� �� �����[���� �� �����[���� �� �������[���� �� �������[���� �� �������[���� �� �� �� ���� �� �����E�X�G�V��

���) �� ������ �� ������ �� �����[���� �� �����[���� �� �����[�� �� ���� �����[���� �� �� �� �� �� ����

���* �� ������ �� ������ �� �����[���� �� �����[���� �� �����[���� �� ���� �������[���� �� �� �� ���� �� ����

���+�� ������ �� ������ �� �����[���� �� �����[���� �� �����[���� �� �������[���� �� �����[���� �� ���� �� ���� �� �����E�X�G�V��

���,�� ������ �� ������ �� �����[���� �� �����[���� �� �����[�� �� ���� �����[�� �� �� �� �� �� ����

���-�� ������ �� ������ �� �����[���� �� �����[���� �� �����[���� �� �������[���� �� �����[���� �� �� �� �� �� �����E�X�G��

���. �� ������ �� ������ �� �����[���� �� �����[���� �� �����[���� �� �������[���� �� �������[���� �� ���� �� ���� �� �����E�X�G��

���/ �� ������ �� ������ �� �����[���� �� �����[���� �� �����[���� �� �����[���� �� �����[���� �� ���� �� �� ����

���0 �� ������ �� ������ �� �������[���� �� �������[���� �� �������[���� �� �����[���� �� �����[������ �� �� �� �� ��
�Q�H�Z��

�J�U�R�Z�W�K��������
�E�X�G�V��

���1�� ������ �� ������ �� �����[���� �� �����[���� �� �����[���� �� �����[���� �� �����[���� �� �� �� �� �� ����

���2�� ������ �� ������ �� ���� �����[���� �� �����[���� �� ���� ������ ���� ���� �Q�R�W���I�R�X�Q�G��

���3�� ������ �� ������ �� ���� ���� ���� ���� �����[���� �� �� �� �� �� �1�H�Z���S�O�D�Q�W����
�����E�X�G��
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��

�0�R�Q�L�W�R�U�L�Q�J���3�R�L�Q�W������������Grevillea parviflora �P�R�Q�L�W�R�U�L�Q�J���U�H�V�X�O�W�V��

�1�X�P�E�H�U��
�'�L�V�W�D�Q�F�H����

���F�P����
�%�H�D�U�L�Q�J����

���G�H�J�U�H�H�V����

�0�D�[�L�P�X�P���6�W�H�P���+�H�L�J�K�W�����F�P����

�)�O�R�Z�H�U�V��
�����I�U�X�L�W��
��������������

�&�R�P�P�H�Q�W�V��
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�����$�� ������ �� ������ �� ���� �� ���� �� ���� �� ���� �� ���� �� ����
�����V�W�H�P�V�������F�P��

�D�S�D�U�W�����Q�H�Z��
�J�U�R�Z�W�K��

�����%�� ������ �� ������ �� ���� �� ���� �� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G��

�����&�� ������ �� ������ �� ���� �� ���� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G��

�����' �� ������ �� ������ �� ������ �� ���� �� ���� ���� ������ ���� �Q�R�W���I�R�X�Q�G��

�����( �� ������ �� ������ �� ���� �� ���� �� ���� �� ���� ������ ���� �Q�R�W���I�R�X�Q�G��

�����) �� ������ �� ������ �� ���� �� ���� �� ���� ���� ������ ���� �Q�R�W���I�R�X�Q�G��

�����* �� ������ �� ���� �� ������ �� ������ �� ���� �� ������ �� ���� �� ���� �G�L�H�E�D�F�N��

�����+�� ������ �� ������ �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� ����

�����,�� ������ �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �S�R�R�U���F�R�Q�G�L�W�L�R�Q��

�����- �� ������ �� ���� �� ���� �� ���� �� ���� �� ���� ������ ���� �Q�R�W���I�R�X�Q�G��

�����. �� ������ �� ���� �� ���� �� ���� �� ���� �� ���� �� ������ ���� �G�H�D�G��

�����/ �� ������ �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� ����

�����0 �� ������ �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ����
�����F�O�X�P�S�V���������F�P��

�D�S�D�U�W���������Z�L�W�K��
�G�L�H�E�D�F�N��

�����1 �� ������ �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �G�L�H�E�D�F�N��

�����2 �� ������ �� ���� �� ���� �� ���� �� ���� ���� ������ ���� �Q�R�W���I�R�X�Q�G��

�����3�� ������ �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ����
�R�Q�H���G�H�D�G���S�O�D�Q�W����
�Q�H�Z���J�U�R�Z�W�K��������
�F�P���I�U�R�P���S�O�D�Q�W��

�����4 �� ������ �� ���� �� ���� ���� �� ���� �� ���� ������ ���� �Q�R�W���I�R�X�Q�G��

�����5�� ������ �� ���� �� - - - ���� �� ���� ��   ����

�����6�� ������ �� ���� �� ���� ���� ���� ���� ���� �� ���� ����

�����7�� �������� �� ���� ��       ���� ���� ��   �1�H�Z���������S�O�D�Q�W�V��
���� ���F�P���D�S�D�U�W��

�����8 �� ������ �� ������ �� ���� ���� ���� ���� ���� �� ���� �G�L�H�E�D�F�N��
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�5�H�I�����1�&�$�����5�������������� �3�D�J�H������ �� �������)�H�E�U�X�D�U�\���������� ��
�&�R�S�\�U�L�J�K�W���������� ���.�O�H�L�Q�I�H�O�G�H�U�� �� ��

��

�)�L�J�X�U�H���$�������� Grevillea parviflora ���O�R�F�D�W�L�R�Q�V���±���P�R�Q�L�W�R�U�L�Q�J���S�R�L�Q�W������
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�������)�H�E�U�X�D�U�\������������ �3�D�J�H������ �� �5�H�I�����1�&�$�����5��������������
�� ���&�R�S�\�U�L�J�K�W���������� ���.�O�H�L�Q�I�H�O�G�H�U��

�0�R�Q�L�W�R�U�L�Q�J���3�R�L�Q�W������������Grevillea parviflora �P�R�Q�L�W�R�U�L�Q�J���U�H�V�X�O�W�V��

�1�X�P�E�H�U�� �'�L�V�W�D�Q�F�H����
���F�P����

�%�H�D�U�L�Q�J����
���G�H�J�U�H�H�V����

�0�D�[�L�P�X�P���6�W�H�P���+�H�L�J�K�W�����F�P����

�)�O�R�Z�H�U�V��
�����I�U�X�L�W��
��������������

�&�R�P�P�H�Q�W�V��
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�����$�� ������ �� ���� �� ���� �� ���� �� ���� �� ���� �� ������ ���� �Q�R�W���I�R�X�Q�G�����K�L�J�K���O�H�D�I���O�L�W�W�H�U��

�����%�� ������ �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� ����

�����&�� ������ �� ���� �� ���� �� ���� �� ���� ���� �� ���� �� ���� ����

�����' �� ������ �� ���� �� ���� �� ���� �� ���� �� ���� �� ������ ���� �Q�R�W���I�R�X�Q�G��

�����( �� ������ �� ���� �� ���� �� ���� �� ���� ���� ������ ���� �Q�R�W���I�R�X�Q�G��

�����) �� ������ �� ���� �� ���� �� ���� �� ���� ���� ������ ���� �Q�R�W���I�R�X�Q�G��

�����* �� ������ �� ���� �� ���� �� ���� �� ���� �� ���� �� ������ ���� �Q�R�W���I�R�X�Q�G��

�����+�� ������ �� ������ �� ���� ���� �� ���� �� ���� �� ���� �� ���� ����

�����,�� ������ �� ���� �� - - - ���� �� ���� �� ���� �I�O�R�Z�H�U�L�Q�J�����K�H�D�O�W�K�\��

�����-�� ������ �� ���� �� - - - ���� �� ������ ���� �Q�R�W���I�R�X�Q�G�����K�L�J�K���O�H�D�I���O�L�W�W�H�U��
�����. �� ������ �� ���� �� - - - ���� �� ���� �� ���� �Q�R�W���I�R�X�Q�G��

�����/ �� ������ �� ���� �� - - - ���� �� ���� �� ���� �I�O�R�Z�H�U�L�Q�J��

�����0 �� ������ �� ���� �� - - - ���� �� ���� �� ���� �I�O�R�Z�H�U�L�Q�J��

�����1�� ������ �� ���� ��       ���� ���� �� ���� �1�H�Z��
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��
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�5�H�I�����1�&�$�����5�������������� �3�D�J�H������ �� �������)�H�E�U�X�D�U�\������������
�&�R�S�\�U�L�J�K�W���������� ���.�O�H�L�Q�I�H�O�G�H�U�� �� ��

��

�)�L�J�X�U�H���$�������� Grevillea parviflora ���O�R�F�D�W�L�R�Q�V���±���P�R�Q�L�W�R�U�L�Q�J���S�R�L�Q�W��������
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�������)�H�E�U�X�D�U�\���������� �� �3�D�J�H������ �� �5�H�I�����1�&�$�����5��������������
�� �� �&�R�S�\�U�L�J�K�W���������� ���.�O�H�L�Q�I�H�O�G�H�U��

�$�S�S�H�Q�G�L�[�����������±���/�R�W���������0�R�Q�L�W�R�U�L�Q�J���6�L�W�H�V��

�0�R�Q�L�W�R�U�L�Q�J���3�R�L�Q�W������������Tetratheca juncea �P�R�Q�L�W�R�U�L�Q�J���U�H�V�X�O�W�V��

�1�X�P�E�H�U�� �'�L�V�W�D�Q�F�H��
���F�P����

�%�H�D�U�L�Q�J��
���G�H�J�U�H�H�V����

�&�O�X�P�S���6�L�]�H�����F�P����

�)�O�R�Z�H�U�V��
����������������

�)�U�X�L�W��
��������������

�&�R�P�P�H�Q�W�V��
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�����$�� ������ �� ���� �� �������[�������� �������[�������� ���� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G����
�G�H�Q�V�H���O�L�W�W�H�U��

�����%�� ������ �� ���� �� �����[������ �������[������ ���� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G����
�G�H�Q�V�H���O�L�W�W�H�U��

�����&�� �������� �� ���� �� �������[�������� �������[��������
���������[��

���� �� ���� ���� ���� ����
�Q�R�W���I�R�X�Q�G����
�G�H�Q�V�H���O�L�W�W�H�U��

�����' �� ������ �� ���� �� �������[�������� �������[�������� �������[�������� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G����
�G�H�Q�V�H���O�L�W�W�H�U��

�����( �� ������ �� ���� �� �������[�������� �������[�������� �������[�������� ���� �����[���� �� �����E�X�G�V�� �� �� �Q�H�Z���V�K�R�R�W�V��

�����) �� ������ �� ���� �� �������[�������� �������[�������� �������[������ �����[���� �� �����[���� �� �� �� �� �� �Q�H�Z���V�K�R�R�W�V��

�����* �� ������ �� ���� �� �������[�������� �������[�������� �������[�������� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G��

�����+�� ������ �� ���� �� �����[������ �������[������ ���� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G��

�����,�� ������ �� ���� �� �������[�������� �������[�������� ���� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G��

�����- �� ������ �� �� �� �������[�������� �������[�������� �������[�������� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G��

�����. �� ������ �� ������ �� �������[�������� �������[�������� ���� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G��

�����/ �� ������ �� �� �� �������[�������� �������[�������� �������[�������� �����[���� �� �����[���� �� �����E�X�G�� �� �� �Q�H�Z���V�K�R�R�W�V��

�����0 �� ������ �� �� �� �������[�������� �������[�������� ���� �����[���� �� �����[���� �� �� �� �� �� ����

�����1 �� ������ �� ������ �� �������[�������� �������[�������� �������[�������� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G��

�����2 �� ������ �� ������ �� �������[������ �������[�������� ���� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G��

�����3�� ������ �� ������ �� �������[�������� �������[�������� �������[������ �� �����[���� �� �����[���� �� �� �� �� �� ����

�����4 �� ������ �� ������ �� �������[�������� �������[�������� �������[�������� �����[���� �� �����[���� �� �� �� �� �� ����

�����5 �� ������ �� ������ �� �������[�������� �������[�������� �������[�������� ���� �����[���� �� �� �� �� �� �1�H�Z��
�V�K�R�R�W�V��

�����6�� ������ �� ������ �� �������[�������� �������[�������� ���� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G��

�����7�� ������ �� ������ �� �������[�������� �������[�������� ���� ���� ���� ���� ����
�Q�R�W���I�R�X�Q�G����
�K�L�J�K���O�H�D�I��

�O�L�W�W�H�U��

�����8 �� ������ �� ������ �� �������[�������� �������[�������� �������[������ �����[���� �� �������[���� �� �� �� �� �� ����

�����9�� ������ �� ������ �� �������[�������� �������[�������� �������[�������� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G��

�����: �� ������ �� ������ �� �����[������ �������[������ ���� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G��

�����; �� ������ �� ������ �� �������[�������� �������[�������� �������[������ ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G��

�����<�� ������ �� ������ �� �����[������ �������[������ ���� �����[�� �� ���� ���� ����
�Q�R�W���I�R�X�Q�G����
�K�L�J�K���O�H�D�I��

�O�L�W�W�H�U��

�����=�� ������ �� ������ �� �������[�������� �������[�������� �������[�������� �����[���� �� �����[���� �� �� �� �� �� �Q�H�Z���V�K�R�R�W�V��

�����$�$�� ������ �� ������ �� �������[�������� �������[�������� �������[�������� �����[���� �� �����[���� �� �� �� �� �� �Q�H�Z���V�K�R�R�W�V��

�����$�%�� ������ �� ������ �� �����[������ �������[������ ���� ���� ���� ���� ���� �Q�R�W���I�R�X�Q�G��

�����$�&�� ������ �� ������ �� �������[�������� �������[�������� �������[�������� �����[���� �� �����[���� �� �� �� ���� �Q�H�Z���V�K�R�R�W�V��

�����$�' �� ������ �� ������ �� �������[�������� �������[�������� ���� ���� �����[���� �� �� �� �� �� �Q�H�Z���V�K�R�R�W�V��

�����$�( �� ������ �� ������ �� ���� �������[�������� ���� ���� ���� ���� ����
�Q�R�W���I�R�X�Q�G����
�K�L�J�K���O�H�D�I��

�O�L�W�W�H�U��

�����$�)�� ������ �� ������ �� ���� ���� ���� �����[���� �� �����[���� �� �� �� �� �� �1�H�Z��

��
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�5�H�I�����1�&�$�����5�������������� �3�D�J�H������ �� �������)�H�E�U�X�D�U�\���������� ��
�&�R�S�\�U�L�J�K�W���������� ���.�O�H�L�Q�I�H�O�G�H�U�� �� ��

��

�)�L�J�X�U�H���$�������� Tetratheca juncea ���O�R�F�D�W�L�R�Q�V���±���P�R�Q�L�W�R�U�L�Q�J���S�R�L�Q�W��������



��

�������)�H�E�U�X�D�U�\���������� �� �3�D�J�H������ �� �5�H�I�����1�&�$�����5��������������
�� �� �&�R�S�\�U�L�J�K�W���������� ���.�O�H�L�Q�I�H�O�G�H�U��

�0�R�Q�L�W�R�U�L�Q�J���3�R�L�Q�W������������Asperula asthenes �P�R�Q�L�W�R�U�L�Q�J���U�H�V�X�O�W�V��
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Surface Water - Dam 1 (2019) 
 

Parameter  Criteria  
Date 

Min Max Average  18-01-
19 

18-02-
19 

20-03-
19 16-04-19 15-05-

19 
12-06-

19 15-07-19 14-08-
19 

12-09-
2019 

16-10-
2019 

14-11-
2019 

pH (pH unit) 6.5 - 8.5 7.1 7.1 6.9 8.0 6.8 6.5 6.8 6.8 6.5 7.1 7.0 6.5 8.0 7.0 

TSS (mg/L) 40 10 19 44 415 406 13 19 17 15 187 164 10 415 119 

TDS (mg/L) - 402 408 461 436 646 420 455 103 461 343 383 103 646 411 

Turbidity (NTU) - 55 32 179 466 673 76 125 30 13 198 139 13 673 181 

EC (µS/cm) 125-
2200 

975 862 494 538 520 631 524 780 706 561 616 494 975 655 

Nitrogen (Nitrate) 
(mg/L) 0.35 9.95 10.70 9.85 8.50 8.50 11.7 10.2 10.1 8.8 8.46 7.8 7.80 11.70 9.51 

Total Nitrogen 
(mg/L) 0.02 11.40 11.20 12.40 9.80 11.90 12.80 11.80 10.40 10.00 9.50 9.20 9.20 12.80 10.95 

Total Phosphorous 
(mg/L) 0.025 <0.01 0.040 0.050 0.120 0.200 0.040 0.050 <0.05 0.080 0.050 0.050 0.010 0.200 0.07 

Ammonia (mg/L) 0.02 0.04 <0.010 0.03 0.12 0.01 0.01 0.07 <0.05 0.04 <0.01 0.02 0.01 0.12 0.04 
Oil and Grease 
(mg/L) 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 

Calcium (mg/L) - 2 2 2 1 2 13 5 23 29 9 9 1.0 29.0 8.8 

Magnesium (mg/L) - 4 4 3 3 3 6 5 6 7 7 7 3 7 5.0 

Sodium (mg/L) - 120 125 107 93 92 88 86 87 85 85 89 85 125 96.0 

Potassium (mg/L) - 2 2 2 1 2 1 1 1 2 1 2 1 2 2.00 
Total Hardness (as 
CaCO3) 

- 21 21 17 15 17 57 33 82 101 51 51 15 101 42.0 

Arsenic (mg/L) 0.024 0.001 0.001 0.001 0.002 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.002 0.001 

Cadmium (mg/L) 0.0002 0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.0001 0.0001 

Chromium (mg/L) 0.001 0.001 0.001 0.004 0.010 0.010 0.001 0.003 <0.001 <0.001 <0.001 <0.001 0.001 0.010 0.004 

Copper (mg/L) 0.001 0.001 0.002 0.005 0.011 0.011 0.002 0.003 <0.001 0.002 0.002 0.002 0.001 0.011 0.004 

Nickel (mg/L) 0.011 0.001 0.001 0.002 0.005 0.006 0.002 0.002 <0.001 0.002 0.002 0.002 0.001 0.006 0.003 

Lead (mg/L) 0.003 0.001 0.001 0.003 0.007 0.007 <0.001 0.001 <0.001 <0.001 0.001 <0.001 0.001 0.007 0.003 

Manganese (mg/L) 1.9 0.0 0.0 0.1 0.3 0.3 0.1 0.2 0.1 0.1 0.2 0.1 0.02 0.29 0.1 

Vanadium (mg/L) - <0.010 <0.010 <0.010 0.040 0.040 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.04 0.02 

Zinc (mg/L) 0.021 0.016 0.015 0.024 0.049 0.050 0.032 0.016 0.008 0.034 0.017 0.018 0.01 0.05 0.03 

 



Surface Water - Dam 2 (2019) 
 

 Criteria  
Date 

Min Max Average  18-01-
19 

18-02-
19 

20-03-
19 

16-04-19 15-05-
19 

12-06-
2019 

15-07-
2019 

14-08-
2019 

12-09-
2019 

16-10-
2019 

14-11-
2019 

12-12-
2019 

pH (pH unit) 6.5 - 8.5 6.6 6.5 5.3 7.3 6.7 6.4 6.4 6.7 6.6 6.7 6.7 7.2 5.3 7.3 6.6 

TSS (mg/L) 40 17 19 185 109 135 25 9 21 56 13 9 26 9 185 52 

TDS (mg/L) - 141 367 536 185 264 190 304 170 264 746 1047 862 141 1047 423 

Turbidity (NTU) -                

EC (µS/cm) 125-2200 533 563 182 265 327 288 468 472 414 1074 1235 1417 182 1417 603 

Nitrogen (Nitrate) 
(mg/L) 0.35 0.10 0.10 0.47 0.40 0.76 1.3 0.55 0.31 0.22 0.46 0.02 0.04 0.02 1.30 0.39 

Total Nitrogen 
(mg/L) 

0.02 0.70 0.60 1.10 1.40 1.80 1.6 0.8 0.7 0.8 0.8 0.4 0.6 0.40 1.80 0.94 

Total Phosphorous 
(mg/L) 0.025 <0.010 <0.010 <0.100 <0.040 <0.050 <0.020 <0.020 <0.05 <0.040 <0.01 <0.030 <0.020 0.010 0.100 0.03 

Ammonia (mg/L) 0.02 0.02 0.02 0.01 0.07 0.01 <0.01 0.07 0.07 0.04 0.06 0.03 0.05 0.01 0.07 0.04 

Oil and Grease 
(mg/L) 5 

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 

Calcium (mg/L) - 6 38 2 12 18 12 24 23 18 107 106 141 2.0 141.0 42.3 

Magnesium (mg/L) - 3 10 2 4 5 4 7 8 6 12 16 23 2 23 8.0 

Sodium (mg/L) - 29 43 31 29 34 34 44 44 38 62 68 86 29 86 45.0 

Potassium (mg/L) - 2 1 1 1 1 <1 1 1 1 2 2 2 1 2 1.00 

Total Hardness (as 
CaCO3) - 27 136 13 46 66 46 89 90 70 316 330 447 13 447 140.0 

Arsenic (mg/L) 0.024 0.001 0.001 0.002 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.002 0.001 

Cadmium (mg/L) 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 <0.000
1 

<0.0001 <0.000
1 

<0.000
1 

<0.000
1 

<0.000
1 

<0.000
1 

0.0001 0.0001 0.0001 

Chromium (mg/L) 0.001 0.001 0.001 0.001 0.002 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.004 0.002 

Copper (mg/L) 0.001 0.001 0.002 0.012 0.004 0.006 0.002 <0.001 0.002 0.003 0.002 0.003 0.002 0.001 0.012 0.004 

Nickel (mg/L) 0.011 0.001 0.001 0.006 0.001 0.003 0.002 <0.001 0.001 0.004 0.002 0.002 0.001 0.001 0.006 0.002 

Lead (mg/L) 0.003 0.001 0.001 0.007 0.001 0.003 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 0.001 0.007 0.002 

Manganese (mg/L) 1.9 0.059 0.318 0.207 0.078 0.113 0.092 0.080 0.053 0.063 0.231 0.080 0.025 0.0 0.3 0.1 

Vanadium (mg/L) - <0.010 <0.010 0.040 <0.010 0.010 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.04 0.02 

Zinc (mg/L) 0.021 0.012 0.014 0.057 0.018 0.003 0.028 0.006 0.01 0.024 0.011 0.014 0.013 0.003 0.057 0.02 

 



 
Surface Water �t Dam 3 (2019) 

 

Parameter  Criteria  
Date 

Min Max Average  18-01-
19 

18-02-
19 

20-03-
19 

16-04-
19 

15-05-
19 

12-06-
2019 

15-07-
2019 

14-08-
2019 

12-09-
2019 

16-10-
2019 

14-11-
2019 

12-12-
2019 

pH (pH unit) 6.5 - 8.5 8.2 8.4 7.6 7.5 7.7 7.6 7.0 8.0 8.0 7.0 8.6 7.5 7.0 8.6 7.7 

TSS (mg/L) 40 43 23 30 164 19 12 6 <5 15 25 10 25 6 164 34 

TDS (mg/L) - 555 700 672 628 612 504 646 633 694 578 725 836 504 836 649 

Turbidity (NTU) - 50 43 108 157 25 38 38 21 19 30 12 12 12 157 46 

EC (µS/cm) 125-2200 975 1140 915 998 1049 846 1036 1230 1144 993 1172 1309 846 1309 1067 

Nitrogen (Nitrate) (mg/L) 0.35 1.99 0.49 0.43 0.81 1.16 1.56 2.77 3.00 2.15 1.06 0.06 0.04 0.0 3.00 1.29 

Total Nitrogen (mg/L) 0.02 2.70 0.80 1.20 2.00 1.80 1.9 3.3 2.9 2.8 1.6 0.07 0.06 0.1 3.30 1.76 

Total Phosphorous (mg/L) 0.025 <0.01 <0.01 0.02 0.06 0.01 <0.01 0.05 <0.05 0.05 <0.1 <0.01 0.02 0.010 0.060 0.029 

Ammonia (mg/L) 0.02 0.02 0.02 0.19 0.23 0.01 <0.01 0.03 0.09 0.05 0.01 0.03 0.03 0.01 0.23 0.06 

Oil and Grease (mg/L) 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 

Calcium (mg/L) - 19 26 19 17 22 18 23 34 42 35 40 51 17 51 29.0 

Magnesium (mg/L) - 14 18 16 16 19 15 21 25 23 19 21 27 14.0 27 20.0 

Sodium (mg/L) - 165 211 185 158 162 134 152 172 165 138 161 192 134 211 166.0 

Potassium (mg/L) - 3.0 3.0 3.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0 2.0 3.0 1.0 3.0 2.30 

Total Hardness (as CaCO3) - 105 139 113 108 133 107 144 188 200 166 186 238 105 238 152.- 

Arsenic (mg/L) 0.024 0.001 0.001 0.001 0.001 0.001 <0.00
1 

<0.00
1 

<0.00
1 

<0.00
1 

<0.00
1 

<0.001 <0.001 0.001 0.001 0.001 

Cadmium (mg/L) 0.0002 <0.00
01 

<0.0001 <0.00
01 

<0.00
01 

<0.0001 <0.00
01 

<0.00
01 

<0.00
01 

<0.00
01 

<0.00
01 

<0.0001 <0.000
1 

<0.00
01 

<0.00
01 

<0.0001 

Chromium (mg/L) 0.001 <0.00
1 

<0.001 0.002 0.002 <0.001 <0.00
1 

<0.00
1 

<0.00
1 

<0.00
1 

0.001 <0.001 <0.001 0.001 0.002 0.001 

Copper (mg/L) 0.001 0.001
0 

0.0030 0.006
0 

0.004
0 

0.0020 0.002
0 

0.002
0 

0.002
0 

0.002
0 

0.002
0 

0.0020 0.0020 0.001
0 

0.006
0 

0.003 

Nickel (mg/L) 0.011 0.001 0.002 0.002 0.002 0.001 0.002 <0.00
1 

<0.00
1 

0.001 <0.00
1 

0.001 <0.001 0.001 0.002 0.002 

Lead (mg/L) 0.003 0.001
0 

0.0010 0.002
0 

0.002
0 

0.0010 <0.00
1 

<0.00
1 

<0.00
1 

<0.00
1 

<0.00
1 

<0.001 <0.001 0.001
0 

0.002
0 

0.0014 

Manganese (mg/L) 1.9 0.026
0 

0.0860 0.236
0 

0.366
0 

0.2340 0.104
0 

0.134
0 

0.069
0 

0.020
0 

0.041
0 

0.0150 0.0350 0.02 0.37 0.1 

Vanadium (mg/L) - <0.01
0 

<0.010 <0.01
0 

<0.01
0 

<0.010 <0.01
0 

<0.01
0 

<0.01
0 

<0.01
0 

<0.01
0 

<0.010 <0.010 0.01 0.01 0.01 



Parameter  Criteria  
Date 

Min Max Average  18-01-
19 

18-02-
19 

20-03-
19 

16-04-
19 

15-05-
19 

12-06-
2019 

15-07-
2019 

14-08-
2019 

12-09-
2019 

16-10-
2019 

14-11-
2019 

12-12-
2019 

Zinc (mg/L) 0.021 0.005
0 

0.0080 0.021
0 

0.016
0 

0.0290 0.015
0 

<0.00
5 

<0.00
5 

0.008 0.006
0 

0.0110 0.0410 0.01 0.04 0.02 

 
 

Surface Water - SW2 (2019) 
 

Parameter  Criteria  

Date   

Min Max Averag
e 

18-Jan-
19 

20-
Mar-
19 

16-
Apr -
19 

15-
May-19 

12-06-
2019 

15-07-
2019 

14-
08-

2019 

12-09-
2019 

16-10-
2019 

14-11-
2019 

12-12-
2019 

pH (pH unit) 6.5 - 8.5 6.9 6.5 7.1 7.8 6.2 7.0 6.5 6.9 6.7 6.9 7.2 6.2 7.8 6.9 
TSS (mg/L) 40 24 16 121 45 11 <5 8 18 26 22 21 8 121 31 
TDS (mg/L) - 399 478 642 815 415 426 309 420 349 361 584 309 815 473 
Turbidity  59 121 200 291 85 89 21 75 49 29 16 16 291 94 
EC (µS/cm) 125-2200 533 496 506 510 531 526 501 563 570 562 584 496 584 535 
Nitrogen (Nitrate) (mg/L) 0.35 <0.100 6.120 2.040 4.440 6.91 5.03 3.3 0.5 7.07 0.06 <0.05 0.06 7.07 3.6 
Total Nitrogen 0.02 1.10 8.10 3.20 6.70 7.9 6.4 3.1 1.6 7.9 1.1 1.1 1.10 8.10 4.4 
Total Phosphorous (mg/L) 0.025 <0.01 0.05 0.09 0.16 0.03 0.04 <0.05 0.12 0.12 0.04 0.02 0.01 0.16 0.07 
Ammonia (mg/L) 0.02 0.040 0.060 0.070 0.040 <0.01 0.01 0.07 0.08 0.01 0.07 0.32 0.01 0.32 0.08 
Oil and Grease (mg/L) 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 
Calcium (mg/L) - 2.0 2.0 3.0 2.0 6.0 4.0 4.0 4.0 8.0 6.0 9.0 2.0 9.0 4.5 
Magnesium (mg/L)  - 4.0 3.0 3.0 3.0 6.0 5.0 5.0 5.0 7.0 7.0 8.0 3.0 8.0 5.1 
Sodium (mg/L) - 103 108 98 91 89 77 81 80 86 82 97 77 108 90.0 
Potassium (mg/L) - 3.0 2.0 2.0 2.0 1.0 1.0 2.0 2.0 2.0 2.0 4.0 1.0 4.0 2.1 
Total Hardness (as CaCO3) - 21 17 20 17 40 30 30 30 49 44 55 17 55 32.0 

Arsenic (mg/L) 0.024 <0.001 <0.00
1 0.001 0.002 <0.00

1 
<0.00

1 
<0.00

1 <0.001 <0.001 <0.001 0.001 0.001 0.002 0.001 

Cadmium (mg/L) 0.0002 <0.0001 <0.00
01 

<0.00
01 <0.0001 <0.00

01 
<0.00

01 
<0.00

01 
<0.000

1 
<0.000

1 <0.0001 <0.0001 <0.0001 
<0.00

01 <0.0001 

Chromium (mg/L) 0.001 0.002 0.021 0.008 0.010 0.001 0.002 
<0.00

1 0.003 <0.001 <0.001 <0.001 0.001 0.021 0.007 
Copper (mg/L) 0.001 0.001 0.003 0.007 0.008 0.002 0.002 0.002 0.003 <0.001 0.002 <0.001 0.001 0.008 0.003 
Nickel (mg/L) 0.011 0.002 0.004 0.004 0.005 0.002 0.001 <0.00 0.003 <0.001 0.002 0.003 0.001 0.005 0.003 



Parameter  Criteria  

Date   

Min Max Averag
e 

18-Jan-
19 

20-
Mar-
19 

16-
Apr -
19 

15-
May-19 

12-06-
2019 

15-07-
2019 

14-
08-

2019 

12-09-
2019 

16-10-
2019 

14-11-
2019 

12-12-
2019 

1 

Lead (mg/L) 0.003 0.001 0.002 0.004 0.006 <0.00
1 0.001 0.001 0.002 <0.001 <0.001 <0.001 0.001 0.006 0.002 

Manganese (mg/L) 1.9 0.134 0.041 0.084 0.116 6 0.036 0.221 0.088 0.034 0.134 0.234 0.03 6.00 0.65 

Vanadium (mg/L) - <0.010 <0.01
0 0.030 0.030 <0.01 <0.01 <0.01 0.01 <0.1 <0.01 <0.01 0.01 0.03 0.02 

Zinc (mg/L) 0.021 0.011 0.026 0.039 0.052 0.031 0.018 0.016 0.03 0.01 0.015 0.013 0.01 0.05 0.02 
 

 
Surface Water �t SW3 (2019) 

 

Parameter  Criteria  
Date 

Min Max Average  
20-Mar-19 12-06-2019 

pH (pH unit) 6.5 - 8.5 5.6 5.8 5.6 5.8 5.7 
TSS (mg/L) 40 51 12 12 51 32 
TDS (mg/L) - 1147 192 192 1147 670 
Turbidity  403 64 64 403 234 
EC (µS/cm) 125-2200 202 268 202 268 235 
Nitrogen (Nitrate) (mg/L) 0.35 1.01 0.47 0.47 1.01 0.7 
Total Nitrogen 0.02 2.70 1 1.00 2.70 1.9 
Total Phosphorous (mg/L) 0.025 0.230 0.040 0.04 0.23 0.14 
Ammonia (mg/L) 0.02 0.03 <0.01 0.03 0.03 0.03 
Oil and Grease (mg/L) 5 <5 <5 <5 <5 <5 
Calcium (mg/L) - 2.0 4.0 2.0 4.0 3.0 
Magnesium (mg/L)  - 2.0 5.0 2.0 5.0 3.5 
Sodium (mg/L) - 37 38 37.0 38.0 37.5 
Potassium (mg/L) - 2.0 1.0 1.0 2.0 1.5 
Total Hardness (as CaCO3) - 13 30 13.0 30.0 21.5 
Arsenic (mg/L) 0.024 0.003 <0.001 0.003 0.003 0.003 
Cadmium (mg/L) 0.0002 <0.0001 0.0001 0.0001 0.0001 0.0001 



Parameter  Criteria  
Date 

Min Max Average  
20-Mar-19 12-06-2019 

Chromium (mg/L) 0.001 0.021 0.001 0.00 0.02 0.011 
Copper (mg/L) 0.001 0.020 0.005 0.01 0.02 0.01 
Nickel (mg/L) 0.011 0.012 0.001 0.001 0.012 0.007 
Lead (mg/L) 0.003 0.0130 <0.001 0.013 0.013 0.013 
Manganese (mg/L) 1.9 0.231 0.018 0.02 0.23 0.12 
Vanadium (mg/L) - 0.060 <0.01 0.06 0.06 0.06 
Zinc (mg/L) 0.021 0.096 0.018 0.02 0.10 0.06 

 
 

Surface Water �t SW4 (2018) 
 

Parameter  Criteria  
Date 

Min Max Average  
18 May  19 Jun  19 Oct  18 Dec  

pH (pH unit) 6.5 - 8.5 5.55 7.00 6.16 3.29 3.29 7 5.5 

TSS (mg/L) 40 12 270 248 216 12.00 270 186.5 

TDS (mg/L) - 382 370 453 816 370 816 505.2 

Turbidity  81 488 281 386 81 488 309 

EC (µS/cm) 125-2200 331 112 243 412 112 412 274.5 

Nitrogen (Nitrate) (mg/L) 0.35 0.460 0.280 <0.010 0.050 0.01 0.46 0.2 

Total Nitrogen 0.02 0.80 0.90 1.20 1.40 0.80 1.4 1.075 

Total Phosphorous (mg/L) 0.025 0.120 0.080 0.120 0.170 0.08 0.17 0.1 

Ammonia (mg/L) 0.02 0.090 0.010 0.010 0.080 0.01 0.1 0.05 

Oil and Grease (mg/L) 5 <5 <5 <5 <5 5 5 5 

Calcium (mg/L) - 3.0 2.0 3.0 2.0 2 3 2.5 

Magnesium (mg/L)  - 5.0 1.0 3.0 2.0 1 5 2.7 

Sodium (mg/L) - 54 25 38 34 25 54 37.7 

Potassium (mg/L) - 2.0 1.0 1.0 1.0 1 2 1.25 

Total Hardness (as CaCO3) - 30 9 20 13 9 30 18 

Arsenic (mg/L) 0.024 0.001 0.002 0.001 0.002 0.001 0.002 0.001 

Cadmium (mg/L) 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Chromium (mg/L) 0.001 0.001 0.012 0.009 0.017 0.001 0.02 0.01 



Parameter  Criteria  
Date 

Min Max Average  
18 May  19 Jun  19 Oct  18 Dec  

Copper (mg/L) 0.001 0.002 0.010 0.011 0.019 0.002 0.02 0.01 

Nickel (mg/L) 0.011 0.001 0.006 0.006 0.009 0.001 0.009 0.005 

Lead (mg/L) 0.003 0.001 0.0070 0.0080 0.0110 0.001 0.01 0.007 

Manganese (mg/L) 1.9 0.028 0.139 0.123 0.178 0.03 0.18 0.1 

Vanadium (mg/L) - <0.010 0.040 0.030 0.060 0.01 0.06 0.03 

Zinc (mg/L) 0.021 0.015 0.052 0.057 0.092 0.02 0.09 0.05 

Groundwater - BH 205 and BH 207 *(2018) 

 

Parameter  
BH 205 BH 207 

Date 
Min Max Average  

Date 
Min Max Average  

18 Apr 18  30 Oct 18 18 Apr 1 8 30 Oct 18 
Chloride (mg/L) 870 420 420.000 870.00 645 1100 140 140 1100 620 
Conductivity (at 25Â°C) (µS/cm) 2400 2600 2400 2600 2500 3300 580 580 3300 1940 
Nitrate & Nitrite (as N) (mg/L) 0.09 0.07 0.07 0.09 0.08 <0.05 <0.05 0.05 0.05 0.05 
pH 7.8 9.8 7.8 9.8 8.8 7.3 7.0 7 7.3 7.15 
Phosphate total (as P) 0.40 0.17 0.17 0.40 0.28 0.52 0.34 0.34 0.52 0.43 
Sulphate (as S) (mg/L) 59 41 41 59 50 74 22 22 74 48 
Total Dissolved Solids (mg/L) 1200 1100 1100 1200 1150 1700 340 340 1700 1020 
Total Kjeldahl Nitrogen (as N) (mg/L) 2.7 0.4 0.4 2.7 1.5 0.3 0.5 0.3 0.5 0.4 
Total Nitrogen (as N) (mg/L) 2.8 0.5 0.5 2.8 1.65 0.3 0.5 0.3 0.5 0.4 
Calcium (mg/L) 46 180 46 180 113 37 6 6 37 21 
Magnesium (mg/L) 22 <0.5 0.5 22 11.2 47 8 7.6 47 27.3 
Potassium (mg/L) 3.2 9.1 3.2 9.1 6.1 2.5 0.9 0.9 2.5 1.7 
Sodium (mg/L) 370 220 220 370 295 490 97 97 490 293.5 
Bicarbonate Alkalinity (as CaCO3) 280 <20 20 280 150 200 40 40 200 120 
Carbonate Alkalinity (as CaCO3) <10 94 10 94 52 <10 <10 10 10 10 
Total Alkalinity (as CaCO3) 280 420 280 420 350 200 40 40 200 120 
Benzene (µg/L) <0.001 <0.001 - - - <0.001 <0.001 - - - 
Ethylbenzene (µg/L) <0.001 <0.001 - - - <0.001 <0.001 - - - 
m&p-Xylenes (µg/L) <0.002 <0.002 - - - <0.002 <0.002 - - - 
o-Xylene (µg/L) <0.001 <0.001 - - - <0.001 <0.001 - - - 
Toluene (µg/L) <0.001 <0.001 - - - <0.001 <0.001 - - - 
Xylenes - Total (µg/L) <0.003 <0.003 - - - <0.003 <0.003 - - - 
4-Bromofluorobenzene (surr) 101 82 82 101 91.5 99 93 93 99 96 
TRH C10-36 (Total) <0.1 <0.1 - - - <0.1 <0.1 - - - 



Parameter  
BH 205 BH 207 

Date 
Min Max Average  

Date 
Min Max Average  

18 Apr 18  30 Oct 18 18 Apr 1 8 30 Oct 18 
TRH C10-C14 (µg/L) <0.05 <0.05 - - - <0.05 <0.05 - - - 
TRH C15-C28 (µg/L) <0.1 <0.1 - - - <0.1 <0.1 - - - 
TRH C29-C36 (µg/L) <0.1 <0.1 - - - <0.1 <0.1 - - - 
TRH C6-C9 (µg/L) <0.02 <0.02 - - - <0.02 <0.02 - - - 
Naphthalene <0.01 <0.01 - - - <0.01 <0.01 - - - 
TRH >C10-C16 <0.05 <0.05 - - - <0.05 <0.05 - - - 
TRH >C10-C16 less Naphthalene (F2) <0.05 <0.05 - - - <0.05 <0.05 - - - 
TRH >C16-C34 <0.1 <0.1 - - - <0.1 <0.1 - - - 
TRH >C34-C40 <0.1 <0.1 - - - <0.1 <0.1 - - - 

TRH C6-C10  <0.02 <0.02 - - - <0.02 <0.02 - - - 

TRH C6-C10 less BTEX (F1) <0.02 <0.02 - - - <0.02 <0.02 - - - 

 
Groundwater �t BH 208 and BH 303 (2018) 

 

Parameter  
BH 208 BH 303 

Date 
Min Max Average  

Date 
Min Max Average  

18 Apr 18  30 Oct 18 18 Apr 1 8 30 Oct 18 
Chloride (mg/L) 1000 - 1000 1000 1000 1000 520 520 1000 760 
Conductivity (at 25Â°C) (µS/cm) 3000 - 3000 3000 3000 3200 1900 1900 3200 2550 
Nitrate & Nitrite (as N) (mg/L) 3.6 - 3.6 3.6 3.6 <0.05 0.16 - - - 
pH 7.10 - 7.10 7.10 7.10 6.8 8.2 6.8 8.2 7.5 
Phosphate total (as P) 1.0 - 1.0 1.0 1.0 0.58 0.10 0.1 0.58 0.34 
Sulphate (as S) (mg/L) 240 - 240 240 240 27 34 27 34 30.5 
Total Dissolved Solids (mg/L) 3000 - 3000 3000 3000 1400 1100 1100 1400 1250 
Total Kjeldahl Nitrogen (as N) (mg/L) 1.0 - 1.0 1.0 1.0 <0.2 1.0 0.2 1 0.6 
Total Nitrogen (as N) (mg/L) 4.6 - 4.6 4.6 4.6 <0.2 1.2 0.2 1.2 0.7 
Calcium (mg/L) 35 - 35 35 35 33 22 22 33 27.5 
Magnesium (mg/L) 38 - 38 38 38 38 31 31 38 34.5 
Potassium (mg/L) 3.0 - 3.0 3.0 3.0 5.4 7.0 5.4 7 6.2 
Sodium (mg/L) 480 - 480 480 480 350 300 300 350 325 
Bicarbonate Alkalinity (as CaCO3) 81 - 81 81 81 120 75 75 120 97 
Carbonate Alkalinity (as CaCO3) <10 - <10 <10 <10 <10 <10 10 10 10 
Total Alkalinity (as CaCO3) 81 - 81 81 81 120 75 75 120 97.5 
Benzene (µg/L) <0.001 - - - - <0.001 <0.001 - - - 
Ethylbenzene (µg/L) <0.001 - - - - <0.001 <0.001 - - - 
m&p-Xylenes (µg/L) <0.002 - - - - <0.002 <0.002 - - - 



Parameter  
BH 208 BH 303 

Date 
Min Max Average  

Date 
Min Max Average  

18 Apr 18  30 Oct 18 18 Apr 1 8 30 Oct 18 
o-Xylene (µg/L) <0.001 - - - - <0.001 <0.001 - - - 
Toluene (µg/L) <0.001 - - - - <0.001 <0.001 - - - 
Xylenes - Total (µg/L) <0.003 - - - - <0.003 <0.003 - - - 
4-Bromofluorobenzene (surr) 102 - 102 102 102 99 94 94 99 96.5 
TRH C10-36 (Total) 1.81 - - - - 0.2 0.2 - - - 
TRH C10-C14 (µg/L) 0.41 - - - - <0.05 <0.05 - - - 
TRH C15-C28 (µg/L) 1.0 - - - - 0.2 0.2 - - - 
TRH C29-C36 (µg/L) 0.4 - - - - <0.1 <0.1 - - - 
TRH C6-C9 (µg/L) <0.02 - - - - <0.02 <0.02 - - - 
Naphthalene <0.01 - - - - <0.01 <0.01 - - - 
TRH >C10-C16 0.53 - - - - <0.05 0.27 - - - 
TRH >C10-C16 less Naphthalene (F2) 0.53 - - - - <0.05 0.27 - 0.27 0.16 
TRH >C16-C34 1.1 - - - - 0.2 <0.1 - 0.2 0.15 
TRH >C34-C40 <0.1 - - - - <0.1 <0.1 - - - 

TRH C6-C10  <0.02 - - - - <0.02 <0.02 - - - 

TRH C6-C10 less BTEX (F1) <0.02 - - - - <0.02 <0.02 - - - 
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1 INTRODUCTION  

Firebird ecoSultants has been engaged by Karuah East Pty Ltd to monitor the success 
of the translocation of the Tetratheca juncea in accordance with the Translocation Plan 
for Tetratheca juncea at Kaurah East Quarry prepared by Firebird ecoSultants (July 
2015) to satisfy the requirements of the Project Approval (PA 09_0175) granted on 17 
June 2014 for the Karuah East Quarry Project (Karuah East). 

The expansion area of the Karuah East Quarry Project required a translocation 
program to be implemented for the threatened flora species Tetratheca juncea. 243 
clumps of Tetratheca juncea were originally found to be within the area of 
development. The approved quarry expansion includes a biodiversity offset 
conservation area adjacent to the existing quarry. This area was investigated during 
the approval process and found 6324 clumps of Tetratheca juncea. At the time of 
translocation (May 2016), a total of 367 individuals (clumps) of Tetratheca juncea were 
recorded and subsequently translocated.  It is acknowledged that translocation is not a 
mitigation measure and is considered as a supplementary action due to low certainty of 
success. In this instance, translocation has been proposed as an additional measure to 
gain a better biodiversity outcome. Translocation of the individuals to be impacted from 
within the impact area to the offset site will assist in protecting the genetic diversity of 
the population. Translocation has been successfully undertaken for Tetratheca juncea 
previously at other sites with a moderate survival rate of 27% after 5 years (Lake 
Macquarie City Council, 2013). 
 
Alex Picton (Firebird, ecologist) and Nicolas Alexander (Firebird, ecologist) aided in the 
removal of 367 T.juncea individuals during their excavation from the impact site on the 
11 May 2016 till the 23rd May 2016.  The 367 individuals were translocated into pre-
prepared areas within the proposed offset site now referred to as the Translocation Site 
within this report. An area of 2,500m2 to 3,000m2 has been identified in Lot 14 as the 
Translocation Site. Refer to Figure 1-1 for the location of the Translocation Site. The 
Translocation Site was selected to ensure that an appropriate vegetation community 
and aspect would be provided. By replicating the source environment as much as 
possible, the chances of translocation success was as high as practically possible. 
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2 TRANSLOCATION PREPARATION  

2.1 Marking Plants  
Three hundred and sixtyseven clumps of Tetratheca juncea were removed from the 
impact site that were translocated as part of the development approval. The collection 
method entailed digging within the Translocation Site before collecting a translocation 
section form the impact area and placing the section into the hole within the 
Translocation Site.  Site preparation included the removal of threatening processes that 
may impact upon the success of plant survival. These include weed control, protection 
from herbivory and management of fire risks. An irrigation system was installed to 
ensure moisture levels remain adequate for plant survival. 
 
Removal of the plants were undertaken in patches that included numerous clumps. 
Each of these patches are referred to as a translocation section with Rows A1-A30 and 
B1-B14 the number of individuals were recorded for each row. Refer to Table 2-1 for 
results of number of individuals plants in each row.  
 
Table 2-1 Number of T. juncea translocated  

Row Count of Tetratheca juncea 

A1 6 

A2 5 

A3 5 

A4 4 

A5 6 

A6 8 

A7 4 

A8 7 

A9 5 

A10 5 

A11 8 

A12 7 

A13 4 

A14 6 

A15 6 

A16 6 

A17 10 

A18 11 

A19 10 

A20 10 

A21 8 

A22 9 
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Row Count of Tetratheca juncea 

A23 8 

A24 8 

A25 12 

A26 16 

A27 13 

A28 11 

A29 10 

A30 11 

B1 11 

B2 9 

B3 11 

B4 7 

B5 6 

B6 11 

B7 9 

B8 10 

B9 9 

B10 11 

B11 10 

B12 9 

B13 12 

B14 3 

Total 367 

 
The following methods were employed for the translocation program: 
 

�x An excavator was used to dig the plants out of the ground in large scoops. This 
ensured the plant would be removed with large root balls and soil from the 
source area.    

�x The excavator operator would carefully slide the plants with the clump of soil 
�I�U�R�P���W�K�H���H�[�F�D�Y�D�W�R�U�¶�V���E�X�F�N�H�W���R�Q�Wo the bucket of a front end loader. 

�x Once the front end loader was filled with approximately 6 excavator scoops, the 
driver would carefully transport the plants to the translocation area. The plants 
and soil from source area were carefully slid from the loader bucket by a 
labourer into the prepared holes. 

�x The area was watered immediately. The translocation sections received follow up 
watering to ensure establishment. 
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3 MONITOING RESULTS 

Monitoring of the T. juncea individuals in accordance with the Translocation Plan for T. 
juncea (Firebird, 2015) has been undertaken by Firebird ecoSultants in October 2016, 
October 2017, September 2018 and September 2019. Monitoring involved the 
following: 
 

�x Flower Counts 
�x Observe general plant health 
�x Identify all plants within each Section  
�x Photo points  

 
The results displayed in Table 3-1 show that of the 367 individuals translocated 118 
have survived as of September 2019 and were showing signs of regrowth &/ or in 
flower.  This presents an approximate survival rate of 38%. Refer to Appendix A for 
Photos.  

 
Table 3-1 Monitoring results  of T.juncea  plants recorded during the Septem ber 2019 
survey  

Row # No 
Translocated 
in May 2016  

Monitoring 
Results 
October 
2016 

Monitoring 
Results 
October 
2017 

Monitoring 
Results 
September 
2018 

Monitoring 
Results 
September 
2019 

Flower Count 

A1 6 6 5 2 1 Plant 1: 13 flowers. 

A2 5 0 0 1 1 Plant 1: Green, no flower 

A3 5 5 1 1 

 

3 
Plant 1: 0/BR, Plant 2: 0/BR, 
Plant 3: 3 flowers 

A4 4 5 2 1 

 

 

5 

Plant 1: 12 flowers, Plant 2: 3 
flowers, Plant 3: 1 flower, 
Plant 5: 2 flowers 

A5 6 3 3 2 

 

3 
Plant 1: 0/BR, Plant 2: 1 
flower, Plant 3: 0/BR 

A6 8 8 4 5 

 

3 
Plant 1: 0/BR , Plant 2: 1 
flower, Plant 3: 0/BR 

A7 4 4 2 3 

 

2 
Plant 1: 7 flowers, Plant 2: 1 
flower 

A8 7 9 9 5 

 

5 

Plant 1: 4 flowers, Plant 2: 1 
flower, Plant 3: 1 flower, 
Plant 4: 21 flowers, Plant 5: 3 
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Row # No 
Translocated 
in May 2016  

Monitoring 
Results 
October 
2016 

Monitoring 
Results 
October 
2017 

Monitoring 
Results 
September 
2018 

Monitoring 
Results 
September 
2019 

Flower Count 

flowers  

A9 5 5 3 2 

 

3 
Plant 1: 4 flowers, Plant 2: 2 
flowers, Plant 3: 0/BR 

A10 5 3 1 1 1 Plant 1: O/BR 

A11 8 7 1 2 

 

2 
Plant 1: budding, Plant 2: 
O/BR 

A12 7 8 4 1 

 

3 
Plant 1: 0/BR, Plant 2: 0/BR, 
Plant 3: 0/BR 

A13 4 4 1 2 

 

 

2 
Plant 1: 6 flowers, Plant 2: 
O/BR 

A14 6 6 0 2 1 Plants 1: O/BR 

A15 6 6 5 5 

 

3 
Plant 1: 1 flower, Plant 2: 
0/BR, Plant 3: 0/BR 

A16 6 4 4 4 

 

3 
Plant 1: budding, Plant 2: 
0/BR, Plant 3:0/BR 

A17 10 4 10 2 

 

3 
Plant 1: 5 flowers, Plant 2: 3 
flowers, Plant 3: 0/BR 

A18 11 11 8 4 

 

 

3 

Plant 1: 3 flowers, Plant 2: 
20+ flowers, Plant 3: 10 
flowers 

A19 10 8 5 4 

 

 

4 

Plant 1: 2 flowers, Plant 2: 
0/BR, Plant 3: 1 flower, Plant 
4: 20+ flowers 

A20 10 9 5 2 

 

3 
Plant 1: 0/Br, Plant 2: 20+ 
flowers, Plant3: 20+ flowers 
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Row # No 
Translocated 
in May 2016  

Monitoring 
Results 
October 
2016 

Monitoring 
Results 
October 
2017 

Monitoring 
Results 
September 
2018 

Monitoring 
Results 
September 
2019 

Flower Count 

A21 8 8 2 3 

 

3 
Plants 1: 20+ flowers, Plant 
2:0/BR, Plant 3:0/BR 

A22 9 8 7 5 

 

 

 

6 

Plant 1: 20 + flowers, Plant 2: 
20+ flowers, Plant 3: 7 
flowers, Plant 4: 5 flowers, 
Plant 5: 4 flowers, Plant 6: 5 
flowers 

A23 8 13 5 6 

 

 

6 

Plant 1: 3 flowers, Plant 2: 11 
flowers, Plant 3: 5 flowers, 
Plant 4: 3 flowers, Plant 5: 2 
flowers, Plant 6: 5 flowers 

A24 8 7 4 7 

 

 

5 

Plant 1: 1 flower, Plant 2: 4 
flowers, Plant 3: 4 flowers, 
Plant 4: 0/BR, Plant 5:  7 
flowers 

A25 12 6 4 4 

 

 

5 

Plant 1: 20+ flowers, Plant 2: 
1 flower, Plant 3: 3 flowers, 
Plant 4: 4 flower, Plant 5: 20 
flowers 

A26 16 18 7 4 

 

 

 

7 

Plant 1: 1 flower, Plant 2: 13 
flowers, Plant 3: 15 flowers, 
Plant 4: 5 flowers, Plant 5: 1 
flower, Plant 6: 3 flowers, 
Plant 7: 5 flowers 

A27 13 7 6 3 

 

 

4 

Plant 1: 4 flowers, Plant 2: 2 
flowers, Plant 3: 10 flowers, 
Plant 4: 1 flower 

A28 11 2 2 2 

 

2 
Plant 1: 2 flowers, Plant 2: 
0/BR 

A29 10 7 5 5 

 

2 
Plant 1: 1 flower, Plant 2: 8 
flowers 

     
 Plant 1: 3 flowers, Plant 2: 1 

flower, Plant 3: 8 flowers, 
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Row # No 
Translocated 
in May 2016  

Monitoring 
Results 
October 
2016 

Monitoring 
Results 
October 
2017 

Monitoring 
Results 
September 
2018 

Monitoring 
Results 
September 
2019 

Flower Count 

A30 11 10 6 3 4 Plant 4: 2 flowers 

B1 11 12 4 4 

 

 

6 

Plant 1: 7 flowers, Plant 2: 10 
flowers, Plant 3: 8 flowers, 
Plant 4: 20+ flowers, Plant 5: 
15 flowers, Plant 6: 7 flowers 

B2 9 8 4 3 

 

 

4 

Plant 1: 10 flowers, Plant 2: 
20+ flowers, Plant 3: 5 
flowers, Plant 4: 0/BR 

B3 11 9 6 3 

 

 

6 

Plant 1: 8 flowers, Plant 2: 5 
flowers, Plant 3: 20+ flowers, 
Plant 4: 20+ flowers, Plant 5: 
2 flowers, Plant 6: 8 flowers 

B4 7 5 5 3 

 

4 

Plant 1: 3 flowers, Plant 2: 5 
flowers, Plant 3: 12 flowers, 
Plant 4: 0/BR 

B5 6 6 5 3 

 

3 
Plant 1: 14 flowers, Plant 2: 
10 flowers, Plant 3: 3 flowers 

B6 11 7 4 1 

 

4 
Plant 1: 3 flowers, Plant 2: 9, 
Plant 3: 0/Br, Plant 4: Green 

B7 9 8 7 3 

 

3 
Plants 1: 1 flower, Plant 2: 
0/BR, Plant 3: Green 

B8 10 7 4 5 

 

3 
Plant 1,2: 0/BR, Plant 3 : 
Green 

B9 9 6 5 2 

 

2 
Plant 1: 0 flowers, Plant 2: 
0/BR 

B10 11 11 5 2 

 

2 
Plant 1: 10 flowers, Plant 2: 
0/BR 

B11 10 10 6 3 0 - 

B12 9 10 5 3 

 

2 
Plant 1: 2 flowers, Plant 2: 
Green 
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Row # No 
Translocated 
in May 2016  

Monitoring 
Results 
October 
2016 

Monitoring 
Results 
October 
2017 

Monitoring 
Results 
September 
2018 

Monitoring 
Results 
September 
2019 

Flower Count 

B13 12 10 5 3 

 

3 
Plant 1: 4 flowers, Plant 2: 
Budding, Plant 3: 0/BR 

B14 3 9 1 4 

 

2 
Plant 1: 5 flowers, Plant 2: 
0/BR 

Total   367 

 

  319 

 

187 135 140  

   

0/BR = Plant has no flowers and is browned off 
however there is fresh regrowth 

  D = Dead 
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4 CONCLUSION  

The monitoring of the T. juncea translocation, as of September 2019, has shown a 
survival rate of 38% for the fourth year of monitoring. Kleinfelder (2020) have also 
observed a decline in the T. juncea numbers within the Biodiversity Offset for the past 
four years. It is noted that the yearly rainfall totals as recorded by the Bureau of 
Meteorology�¶�V�� �R�I�I�L�F�L�D�O�� �Z�H�D�W�K�H�U�� �V�Wation at Nelson Bay has been below the long-term 
average in 2016, 2017, 2018 and 2019.  This suggests that the natural decline in T. 
juncea population is potentially related to the drier than normal conditions. 
 
T. juncea appear to be healthier and show a higher rate of survival in rows that have 
canopy cover or in rows that are considerably overgrown with grassy or shrubby 
vegetation. Rows A20 to A30 have a much higher number of surviving plants and have 
significantly more canopy cover than rows A1 to A19, which in contrast have 
significantly lower rates of survival and very little canopy cover. It is possible that T. 
juncea within rows A1 to A19 may be experiencing too much direct sunlight. As such, it 
is recommended that native shrubs are planted adjacent to and within rows A1 to A19 
to create more shade for the T. juncea within these rows. It is also recommended that 
any future translocations are to be replanted in areas with canopy cover. 

 
It should also be noted that the translocation site is considerably more overgrown with 
grassy native vegetation than the previous years. T. juncea are quite difficult to find 
when they are not in flower, particularly in heavily vegetated areas. Thus, it is 
considered that there was a chance of potentially missing individual T. juncea that were 
not in flower during the survey effort which would result in a lower predicted rate of 
survival. 
 
A further one (1) year of monitoring will be able to show more certainty of the success 
of translocation of T. juncea.
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APPENDIX A  PHOTOS  
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Photo 1: T.juncea in flower 

 
 
Photo 2: Unhealthy/browning T.juncea 
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Photo 3: Considerable regrowth of native vegetation in translocation rows 
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RESPONSE TO AUDIT RECOMMENDATIONS �t Independent Environmental Audit (EMM, July 2017) 

Update: March 2020 

Condition 
Number 

Condition Compliance Status and Recommendations KEQ Comment (March 2019) 

Project Approval PA 09_0175 

Schedule 3 - Environmental Performance Conditions 

19 

The Proponent shall comply with the discharge 
limits in any EPL, or with Section 120 of the POEO 
Act 

Non-compliant 
 
It is recommended that monitoring at SW5 is 
included in the routine monitoring program. 
 
It is recommend that oil and grease 
concentrations downstream and upstream of the 
quarry (and potentially in adjacent catchments) 
are investigated to determine the source of 
elevated oil and grease concentrations, and 
whether the quarry is contributing to downstream 
concentrations. 
 
It is recommended that any exceedances of water 
quality criteria during dam water discharges are 
reported, in accordance with the project approval 
conditions and the �‹�µ���Œ�Œ�Ç�[�•�����W�>�X 

TSS exceedances during discharge have been 
reported during 2018. 
 
Oil & grease has been closely monitored. There 
has been no elevated oil and grease 
concentrations during 2018 �t 2020.  
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Condition 
Number 

Condition Compliance Status and Recommendations KEQ Comment (March 2019) 

21 

The  Proponent  shall  prepare  and  implement  a  
Water  Management  Plan  for  the  project  to  the 
satisfaction of the Secretary. This plan must: 
 
(c) include: 
.. 
(iii) a Groundwater Monitoring Program that 
includes: 
�{�������•���o�]�v���������š�����}�(���P�Œ�}�µ�v���Á���š���Œ���o���À���o�•���•�µ�Œ�Œ�}�µ�v���]�v�P��
the site; 
�{�� �P�Œ�}�µ�v���Á���š���Œ���]�u�‰�����š�� ���•�•���•�•�u���v�š�� ���Œ�]�š���Œ�]���U�� �š�}�� ������
developed following analysis of baseline data, 
including trigger levels for investigating any 
potentially adverse groundwater impacts; and 
�{�� ���� �‰�Œ�}�P�Œ���u�� �š�}�� �u�}�v�]�š�}�Œ�� ���v���l�}�Œ�� �À���o�]�����š���� �š�Z����
impacts of the project on groundwater resources. 
.. 

Administrative non-compliance 
 
It is recommended that groundwater levels are 
monitored quarterly or that the monitoring 
frequency is modified in the WMP. 

Acton completed. 
Groundwater levels have been monitored every 
quarter and will continue in the future as per the 
approved Water MP. 
  

27 

The Proponent shall develop and implement a 
translocation program for Tetratheca juncea to 
the satisfaction of the Secretary. This program 
must: 
.. 
(e) include short and long-term goals and 
performance criteria to measure the effectiveness 
of the program; and 
.. 

Administrative non-compliance 
 
It is recommended that the plan is updated to 
include performance criteria to ensure the 
effectiveness of the program can be reviewed and 
to identify ways to improve the success of future 
translocation programs. 

Action completed. 
The TjTMP was updated in 2018, which received 
approval on 14 March 2019. The plan was again 
updated in 2020.  
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Condition 
Number 

Condition Compliance Status and Recommendations KEQ Comment (March 2019) 

29 

The Proponent shall, within 12 months of the 
finalisation of the Biodiversity Offset Strategy, 
make suitable arrangements to provide 
appropriate long-term security for the offset area, 
in consultation with OEH and Council, and to the 
satisfaction of the Secretary. 
.. 

Administrative non-compliance 
 
It is recommended that the conservation 
agreement is finalised in consultation with OEH 
and DPE. 

Pending. 
A conservation agreement under Part 4 Division 
12 of the National Parks & Wildlife Act 1974 was 
drafted in November 2016. In July 2017, KEQ 
lodged a Section 75(W) modification (Mod 1) with 
the DPE. In February 2018, another Section 75(W) 
modification (Mod 2) was lodged. Both these 
modifications were approved in 2018. The 
conservation agreement will be reviewed and 
modified accordingly.  

32 

The Proponent shall prepare and implement a 
Landscape and Rehabilitation Management Plan 
for the project to the satisfaction of the Secretary. 
This Plan would relate to the area of the quarry 
and all perimeter lands.  This plan must: 
.. 
d. describe the short, medium and long-term 
measures that would be implemented to: 
�{���u���v���P�����Œ���u�v���v�š���À���P���š���š�]�}�v�����v�����Z�����]�š���š���}�v���š�Z����
site; and 
�{�� ���v�•�µ�Œ���� ���}�u�‰�o�]���v������ �Á�]�š�Z�� �š�Z���� �Œ���Z�����]�o�]�š���š�]�}�v��
objectives and progressive rehabilitation 
obligations of this approval. 
.. 

Non-compliant 
 
It is recommended that soil is not stockpiled 
within the quarrying area or that it is stored within 
discrete stockpiles as opposed to forming parts of 
benches. This would allow the soil thickness to be 
verified to be less than 3 m and to ensure that it is 
easily recovered for use in rehabilitation. 

Pending. 
Further topsoil from the extraction area has been 
stripped and temporarily stockpiled in the 
southern area of the extraction area. Topsoil 
stockpiles will be relocated once more room 
becomes available.  
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Condition 
Number 

Condition Compliance Status and Recommendations KEQ Comment (March 2019) 

34 

The Proponent shall lodge a Conservation and 
Rehabilitation Bond with P&I within 6 months of 
the approval of the Landscape and Rehabilitation 
Management Plan,  to  ensure  that  the  
Biodiversity Offset Strategy and the rehabilitation 
of the site is implemented in accordance with the 
performance and completion criteria set out in 
the Landscape and Rehabilitation Management 
Plan.  
.. 

Administrative non-compliance 
 
The Conservation and Rehabilitation Bond was 
lodged outside of 6 months of the approval of the 
Landscape and Rehabilitation Management Plan 
(14 December 2015). 

The Conservation and Rehabilitation Bond was 
lodged with the DPE in July 2016. No further 
action is required to comply with this condition. 

Schedule 5 - Environmental Management, Reporting and Auditing 

3 

The Proponent shall ensure that the Management 
Plans required under this approval are prepared in 
accordance with any relevant guidelines, and 
include: 
... 
(f) a program to investigate and implement ways 
to improve the environmental performance of the 
project over time; 
(g) a protocol for managing and reporting any: 

�x incidents; 
�x complaints; 
�x �v�}�v�r���}�u�‰�o�]���v�����•�� �Á�]�š�Z�� �•�š���š�µ�š�}�Œ�Ç��

requirements; and 
�x exceedances of the impact assessment 

criteria and/or 

Compliant 
 
As noted within the EMS, the quarry's 
management team will discuss and review the 
status of all management plans on an annual 
basis, but unless required, all site environmental 
management plans (including the Environmental 
Management Strategy) will be reviewed and 
updated every three years. The EMS does not 
include a adequately detail the program to 
improve the environmental performance of the 
project, the reporting protocol or review protocol.  
It is recommended that a copy of the quarry's 
Environmental Incident Reporting Form be 
appended to each of the quarry's management 

Management plans were reviewed and 
resubmitted to DPIE in 2019.  
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Condition 
Number 

Condition Compliance Status and Recommendations KEQ Comment (March 2019) 

�x performance criteria; and 
�x a protocol for periodic review of the plan. 

plans and the protocol for managing and 
reporting all environmental incidents be 
referenced in the text. 

7 

The Proponent shall immediately notify the 
Secretary and any other relevant agencies of any 
incident that has caused, or threatens to cause, 
material harm to the environment. For any other 
incident associated with the project, the 
Proponent shall notify the Secretary and any other 
relevant agencies as soon as practicable after the 
Proponent becomes aware of the incident.  Within 
7 days of the date of the incident, the Proponent 
shall provide the Secretary any relevant agencies 
with a detailed report on the incident, and such 
further reports as may be requested. 

Non-compliant 
 
It is recommended that any exceedances of water 
quality criteria during dam water discharges are 
reported, in accordance with the project approval 
���}�v���]�š�]�}�v�•�����v�����š�Z�����‹�µ���Œ�Œ�Ç�[�•�����W�>�X 

All controlled and uncontrolled discharge events 
will be reported in the Annual Returns and Annual 
Review. Non - compliances are to be reported as 
per the consent and EPL requirements. 



 

Karuah East Quarry Pty Ltd 
Response to Audit Recommendations 
Independent Environmental Audit (EMM, 2017) 

Page 6 of 15 Update: March 2020 

 

Condition 
Number 

Condition Compliance Status and Recommendations KEQ Comment (March 2019) 

EPL 20611 

2 Discharge to Air and Water and Applications to Land 

P1.3 

The following points referred to in the table (refer 
to Appendix C) are identified in this licence for the 
purposes of the monitoring and/or the setting of 
limits for discharges of pollutants to water from 
the point. 

Compliant 
 
As noted within the Annual Review and the 
environmental monitoring reports, there were no 
discharge events at Karuah East Quarry during 
the reporting period for these documents. The 
discharge points listed in the Water Management 
Plan are consistent with the licensed discharge 
points listed as part of this condition (refer to 
Figure 4 of the Water Management Plan). 
As noted regarding Schedule 2, Condition 2 of PA 
09_0175, Dam 1 has been constructed about 100 
m further south than shown on the plan. 
It is recommended that the proposed surface 
water management layout in the Water 
Management Plan (Figure 4) is updated 
accordingly and the plan is submitted to the EPA 
with a request to vary the EPL. 

Water MP has been revised.  
 

3 Limit Conditions 

L1.1 

Except as may be expressly provided in any other 
condition of this licence, the licensee must 
comply with Section 120 of the Protection of the 
Environment Operations Act 1997. 

Non-compliant 
 
It is recommended that any exceedances of water 
quality criteria during dam water discharges are 
reported, in accordance with the project approval 
���}�v���]�š�]�}�v�•�����v�����š�Z�����‹�µ���Œ�Œ�Ç�[�•�����W�>�X 

All controlled and uncontrolled discharge events 
will be reported in the Annual Returns and Annual 
Review. Non - compliances are to be reported as 
per the consent and EPL requirements. 
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Condition 
Number 

Condition Compliance Status and Recommendations KEQ Comment (March 2019) 

L2.1 

For each monitoring/discharge point or 
utilisation area specified in the table/s below (by 
a point number), the concentration of a pollutant 
discharged at that point, or applied to that area, 
must not exceed the concentration limits 
specified for that pollutant in the table. 

Non-compliant 
 
It is recommended that any exceedances of water 
quality criteria during dam water discharges are 
reported, in accordance with the project approval 
���}�v���]�š�]�}�v�•�����v�����š�Z�����‹�µ���Œ�Œ�Ç�[�•�����W�>�X 

All controlled and uncontrolled discharge events 
will be reported in the Annual Returns and Annual 
Review. Non - compliances are to be reported as 
per the consent and EPL requirements. 

L2.2 

Where a pH quality limit is specified in the table, 
the specified percentage of samples must be 
within the specified ranges. 

Non-compliant 
 
It is noted that the baseline pH of the area was 
5.58�t6.20 (refer to Table 4 in the Water 
Management Plan), while the EPL specifies a 
discharge range of pH 6.5�t8.5. So any discharge is 
expected to be out of compliance unless it is 
treated to increase the pH above the natural 
range. The environmental benefit of such 
treatment is questionable given that it may result 
in a perturbation from the natural conditions of 
the receiving waters. 

All non - compliances discharge events will be 
reported in the Annual Returns and Annual 
Review. Non - compliances are to be reported as 
per the consent and EPL requirements. 
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Condition 
Number 

Condition Compliance Status and Recommendations KEQ Comment (March 2019) 

L4.4 

To determine compliance: 
a) with the Leq(15 minute) noise limits in the 
Noise Limits table, the noise measurement 
equipment must be located: 
i) approximately on the property boundary, 
where any dwelling is situated 30 metres or less 
from the property boundary closest to the 
premises; or 
ii) within 30 metres of a dwelling façade, but not 
closer than 3m, where any dwelling on the 
property is situated more than 30 metres from 
the property boundary closest to the premises; 
or, where applicable; 
iii) within approximately 50 metres of the 
boundary of a National Park or a Nature Reserve. 
b) with the LA1(1 minute) noise limits in the Noise 
Limits table, the noise measurement equipment 
must be located within 1 metre of a dwelling 
façade. 
c) with the noise limits in the Noise Limits table, 
the noise measurement equipment must be 
located: 
i) at the most affected point at a location where 
there is no dwelling at the location; or 
ii) at the most affected point within an area at a 
location prescribed by part (a) or part (b) of this 
condition.  
�E�}�š���W�������v�}�v�r���}�u�‰�o�]���v�������}�(���š�Z�����E�}�]�•�����>�]�u�]�š�•���š�����o����
will still occur where noise generated from the 
premises in excess of the appropriate limit is 
measured: 

Compliant 
 
The Noise Management Plan specifies that all 
noise measurement procedures employed 
throughout the monitoring programme will be 
guided by the requirements of AS 1055 1997 
�����}�µ�•�š�]���•�� �r�� �����•���Œ�]�‰�š�]�}�v�� ���v���� �D�����•�µ�Œ���u���v�š�� �}�(��
Environmental Noise (refer to Section 8). In 
addition, all acoustic instrumentation employed 
throughout the monitoring programme will be 
designed to comply with the requirements of AS 
IEC 61672.1 2004 Electroacoustics Sound level 
�u���š���Œ�•���r���^�‰�����]�(�]�����š�]�}�v�•�X�����•���v�}�š�������Á�]�š�Z�]�v���š�Z�����E�}�]�•����
Management Plan and the Annual Review, the 
noise monitoring locations are consistent with 
the locations listed as part of this EPL. The 
monitoring requirements specified as part of this 
condition are not explicitly addressed within the 
Noise Management Plan. 
It is recommended that the Noise Management 
Plan be revised to include reference to the 
specific measures listed in this condition. 

KEQ will review the Noise MP in consultation with 
an acoustic specialist. Amendments will be made 
to the Noise MP if required. 
 
KEQ continues to liaise with the DPIE regarding 
noise and will update the Noise Management 
Plan if the EA modification is approved.  
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Condition 
Number 

Condition Compliance Status and Recommendations KEQ Comment (March 2019) 

i) at a location other than an area prescribed in 
part (a) and part (b); and/or 
ii) at a point other than the most affected point at 
a location. 

5 Monitoring and Recording Conditions 

M3.1 

�Y 
Note: The Protection of the Environment Operations 
(Clean Air) Regulation 2010 requires testing for certain 
purposes to be conducted in accordance with test 
methods contained in the publication "Approved 
Methods for the Sampling and Analysis of Air Pollutants 
in NSW". 

Compliant 
 
The general requirements of the air quality 
monitoring program are established in Section 
8.1.1 of the Air Quality and Greenhouse Gas 
Management Plan. As noted within Section 8.1.1, 
all monitoring must be conducted in accordance 
with the Approved Methods for the Sampling and 
Analysis of Air Pollutants in NSW. 
It is recommended that a statement be included 
within the quarry's monthly environmental 
monitoring reports and future annual reviews 
that monitoring has been conducted in 
accordance with the Approved Methods for the 
Sampling and Analysis of Air Pollutants in NSW. 

Action completed. 
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Condition 
Number 

Condition Compliance Status and Recommendations KEQ Comment (March 2019) 

M6.1 

The licensee must operate during its operating 
hours a telephone complaints line for the 
purpose of receiving any complaints from 
members of the public in relation to activities 
conducted at the premises or by the vehicle or 
mobile plant, unless otherwise specified in the 
licence. 

Administrative non-compliance 
 
It is recommended that the Hunter Quarries 
website is updated to specify a number to call 
�Á�]�š�Z�����}�u�‰�o���]�v�š�•���r���š�Z�]�•���u���Ç���������š�Z�����•���u�����v�µ�u�����Œ��
as the general number provided. 

Action completed. 
The Hunter Quarries website was updated on 14 
July 2017. An environmental complaints contact 
phone number is now listed.  

M6.2 

The licensee must notify the public of the 
complaints line telephone number and the fact 
that it is a complaints line so that the impacted 
community knows how to make a complaint. 

Administrative non-compliance 
 
It is recommended that the Hunter Quarries 
website is updated to specify a number to call 
�Á�]�š�Z�����}�u�‰�o���]�v�š�•���r���š�Z�]�•���u���Ç���������š�Z�����•���u�����v�µ�u�����Œ��
as the general number provided. 

Action completed. 
The Hunter Quarries website was updated on 14 
July 2017. An environmental complaints contact 
phone number was added. 

 

Condition Number Condition Compliance Status and Recommendations KEQ Comment (March 2019) 

Statement of Commitments �t Appendix 6, Project Approval 09_0175 

Schedule 3 - Environmental Performance Conditions 
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Condition Number Condition Compliance Status and Recommendations KEQ Comment (March 2019) 

2.0 SUMMARY OF 
MANAGEMET 
PLANS 

�Y 
The following management plans will be 
prepared prior to commencement of 
construction works: 
�Y 
�r���t���•�š�����D���v���P���u���v�š���W�o���v�X 
�Y 

Administrative non-compliant 
 
�d�Z���� �‹�µ���Œ�Œ�Ç�[�•�� ���D�^�� ���v���� �u���v���P���u���v�š�� �‰�o���v�•�� �Z���À����
been approved by DPE. However, a waste 
management plan has not been prepared to meet 
this commitment.  
It is recommended that a waste management 
plan is prepared, in accordance with the 
summary of environmental monitoring provided 
in Table 6 of the EMS. 

Waste management is partially covered in the 
EMS. 
 
A separate Waste MP will be considered and 
developed if necessary before the end of Q2 2019. 

3.0 SOIL AND 
WATER / 3.2 
Groundwater 
Management 

Refuelling will be undertaken in a designated 
�v�}�v�r�‰���Œ�u�������o�����~���}�u�‰�����š���������o���Ç���}�Œ�����}�v���Œ���š���•��
area. 

Administrative non-compliant 
 
�d�Z���� �•�]�š���� �]�•�� �µ�v�����Œ�� ���}�v�•�š�Œ�µ���š�]�}�v�� ���v���� �Œ���r�(�µ���o�o�]�v�P��
areas have not been constructed. Refuelling in the 
quarry and infrastructure area is currently 
performed by a mobile tanker. These are 
temporary arrangements during the project's 
construction period and will be addressed prior to 
the commencement of quarrying operations. 
Obviously, some earthworks need to be 
���}�u�‰�o���š������ �����(�}�Œ���� ���� �v�}�v�rpermeable refuelling 
area can be established. It would have been better 
to recognise this when writing this commitment. 
�/�š�� �]�•�� �Œ�����}�u�u���v�������� �š�Z���š�� ���� �v�}�v�r�‰���Œ�u�������o����
refuelling area (or areas) is constructed as soon 
as practicable. 

Action completed. 
 
A permanent refuelling area was constructed at 
�š�Z���� ���v���� �}�(�� �î�ì�í�ó�X�� ���� �•���o�(�� ���µ�v�������� �^���o���������Œ�_�� ���]���•���o��
tank was installed. Refuelling has been 
constructed in concrete and includes an oil/fuel 
catchment sump. 

3.0 SOIL AND 
WATER / 3.2 
Groundwater 
Management 

Groundwater samples will be collected for 
�o�����}�Œ���š�}�Œ�Ç�����v���o�Ç�•�]�•���}�v�������ò�r�u�}�v�š�Z�o�Ç�������•�]�•�X���d�Z����
groundwater quality results will be 
laboratory analysed for the parameters 
below and compared to background water 

Administrative non-compliant 
 
There is no evidence that the groundwater 
sampling was carried out by an experienced 
professional or environmental scientist in 

Action completed. 
Groundwater monitoring reports are provided to 
KEQ by the groundwater specialists for every 
monitoring event.  
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Condition Number Condition Compliance Status and Recommendations KEQ Comment (March 2019) 

quality results. The groundwater sampling 
will be carried out by an experienced 
groundwater professional or environmental 
scientist in accordance with Australian 
sampling standards. The basic analyte and 
parameter suite applies to all samples. The 
additional extended analytic suite should 
apply annually together with the basic suite. 

accordance with the Australian sampling 
standards. 
It is recommended that the qualifications and 
experience of the professional undertaking 
groundwater sampling are provided in 
monitoring reports. 
The laboratory results for March 2016 and April 
2017 confirmed that the suite of analytes listed as 
part of this commitment were assessed (with the 
exception of total iron, which was not assessed as 
part of the April 2017 monitoring event). 
It is recommended that total iron concentrations 
be assessed as part of the 12 monthly suite of 
analytes or that the Water Management Plan is 
amended to remove this requirement. 

All analytes are now included in the laboratory 
reports. 

3.0 SOIL AND 
WATER / 3.2 
Groundwater 
Management 

Additional Analysis �t 12 monthly (every 
second sample only): Nutrient suite: total 
nitrogen, nitrate, total Kjeldahl nitrogen, 
total phosphorus, phosphate; Metals 
(arsenic, cadmium, chromium, copper, lead, 
zinc, nickel, manganese, mercury, total iron, 
filterable iron); Polycyclic Aromatic 
Hydrocarbon (PAH); and Organophosphorus 
pesticides, phenoxy acid herbicides. 

Administrative non-compliant 
 
The laboratory results for March 2016 and April 
2017 confirmed that the suite of analytes listed as 
part of this commitment were assessed (with the 
exception of total iron, which was not assessed as 
part of the April 2017 monitoring event). 
It is recommended that total iron concentrations 
be assessed as part of the 12 monthly suite of 
analytes or that the Water Management Plan is 
amended to remove this requirement. 

Action completed. 
All analytes are now included in the laboratory 
reports. 

3.0 SOIL AND 
WATER / 3.3 
Surface Water �t 
Proposed Water 

In the event that water is required to be 
discharged offsite, the water will be tested 
prior to discharge to ensure appropriate 
discharge criteria are met, such as Total 
Suspended Solids (TSS) below a 

Non-compliant 
 
As described above (refer to Schedule 3, Condition 
19 of PA 09_0175), the results of the TSS 
monitoring during the discharge events from Dam 

All controlled and uncontrolled discharge events 
will be reported in the Annual Returns and Annual 
Review. Non - compliances are to be reported as 
per the consent and EPL requirements. 
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Management 
Systemt 

concentration of 50 mg/L. Where this is not 
the case, water will be treated, for example 
through the use of chemical flocculation, to 
achieve a suitable water quality. 

3 in March and April 2017 exceeded the 
concentration limits (40 mg/L) defined by 
���}�v���]�š�]�}�v���>�î�X�ð���}�(���š�Z�����‹�µ���Œ�Œ�Ç�[s EPL and 50 mg/L. 
It is recommended that water be treated during 
all future dam water discharges to achieve a 
suitable water quality. 

KEQ will continue to monitor and treat the dam 
water in the future when required. 

3.0 SOIL AND 
WATER / 3.3 
Surface Water �t 
Proposed Water 
Management 
Systemt 

In the event that an exceedance in surface 
water quality criteria is identified, the 
exceedance will need to be reported to the 
relevant agencies in accordance with the 
requirements of the EPL. 

Non-compliant 
 
As described above (refer to Schedule 3, Condition 
19 of PA 09_0175), the results of the water quality 
monitoring for pH, TSS and oil and grease during 
the discharge events from Dam 3 in March and 
April 2017 exceeded the concentration limits 
�����(�]�v������ ���Ç�� ���}�v���]�š�]�}�v�� �>�î�X�ð�� �}�(�� �š�Z���� �‹�µ���Œ�Œ�Ç�[�•�� ���W�>�X��
These discharge events should have been 
reported due to the degraded water quality 
recorded. 
It is recommended that any exceedances of 
water quality criteria during dam water 
discharges are reported, in accordance with the 
�‰�Œ�}�i�����š�����‰�‰�Œ�}�À���o�����}�v���]�š�]�}�v�•�����v�����š�Z�����‹�µ���Œ�Œ�Ç�[�•�����W�>�X 

Noted. 
All controlled and uncontrolled discharge events 
will be reported in the Annual Returns and Annual 
Review. Non - compliances are to be reported as 
per the consent and EPL requirements. 
 

3.0 SOIL AND 
WATER / 3.3 
Surface Water �t 
Proposed Water 
Management 
Systemt 

That controlled discharge of treated (e.g. 
flocculated) water be undertaken when total 
site storage levels are above 4.3 ML, which 
would provide the capacity to contain more 
rainfall events and reduce wet weather 
discharges (this assumes the dams are built 
to the capacities presented in Table 2 �t refer 
to Appendix C). 

Not verified 
 
�/�š���]�•���v�}�š�������š�Z���š���š�Z���Œ�����Á���•���o�]�š�š�o�����(�Œ�����r���}���Œ�����}�v�������u��
1 and 3 during the site inspection. No water level 
gauges were observed. 
It is recommended that water level gauges are 
installed in the dams and the relationship 
between water levels and total volume stored is 
established. 

KEQ is investigating options for water level 
gauges.  
 
It is likely that KEQ will install a water level gauge 
at Dam 1, Dam 2 and Dam 3 for long term 
monitoring. 
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4. BIODIVERSITY & 
CONSERVATION 
OFFSET / 4.1 Flora 
and Fauna 

A report detailing the methods and results of 
�š�Z�����‰�Œ���r���o�����Œ�]�v�P���•�µ�Œ�À���Ç�•���Á�]�o�o���������‰�Œ���‰���Œ������and 
submitted to OEH immediately prior to the 
commencement of the clearing operations. 

Administrative non-compliant 
 
Correspondence with T. Grugeon on 30 May 2017 
���}�v�(�]�Œ�u������ �š�Z���š�� �š�Z���� �‰�Œ���r���o�����Œ�]�v�P�� �•�µ�Œ�À���Ç�•�� �Á���Œ����
undertaken as per Section 6.2 of the landscape 
and rehabilitation management plan, which was 
approved by DPE in accordance with Condition 32 
of Schedule 3 of PA 09_0175. However, specific 
correspondence with OEH to address this 
commitment did not occur. 
It is recommended that the report detailing the 
�u���š�Z�}���•�����v�����Œ���•�µ�o�š�•���}�(���š�Z�����‰�Œ���r���o�����Œ�]�v�P���•�µ�Œ�À���Ç�•��
is submitted to OEH. 

Action completed.  
Reports submitted to OEH in 2017.  

4. BIODIVERSITY & 
CONSERVATION 
OFFSET / 4.1 Flora 
and Fauna 

Site Survey and Exclusion Fencing  
The extraction area/forest interface will be 
delineated to protect retained bushland 
areas on Lot 12 and 13. To achieve this, the 
quarry footprint boundary will be surveyed 
and pegged by a Registered Surveyor prior to 
the conduct of clearing operations. Plastic 
mesh fencing or star pickets and flagging tape 
will be installed along the extraction 
boundary for use as exclusion fencing. The 
fencing will function as a clearly marked 
�Z���Æ���o�µ�•�]�}�v�[�� ���}�µ�v�����Œ�Ç�� �(�}�Œ�� �š�Z���� �u�����Z�]�v���Œ�Ç��
operations. 

Compliant 
 
During the site inspection, evidence of 
appropriate signage delineating the conservation 
offset areas from the extraction area/project area 
was observed. In addition, it was noted that 
boundary tape and plastic mesh fencing was used 
during the clearing process. Fencing has not yet 
been erected to the extent identified in this 
commitment, which is unclear as to whether it 
applies to construction as well as to operations. It 
�Á���•�� �v�}�š������ �š�Z���š�� �o�}�v�P�r�š���Œ�u�� ���Æ���o�µ�•�]�}�v�� �(���v���]�v�P��
cannot be erected until after construction has 
been completed. 
It is recommended that exclusion fencing be 
installed as soon as practicable after the 
completion of construction to meet this 
commitment. 

Noted. Partially completed. 
Exclusion chain wire fencing has been erected 
except along the boundary of the extraction area. 
The exclusion fencing will be installed as soon as it 
is practical in this area. 
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4. BIODIVERSITY & 
CONSERVATION 
OFFSET / 4.1 Flora 
and Fauna 

Where possible, vegetation clearing activity 
will be timed so as to avoid the following 
breeding periods for hollow dependent 
fauna: 
i) October �t February (microbats); and 
ii) June �t August (large forest owls and 
microbats in torpor). 

Compliant 
 
Vegetation clearing for the project commenced in 
April 2016 and the majority of the project area 
was cleared between April and June 2016, with 
some clearing also occurring in July and November 
2016. 
However, it is noted that the commitment is to 
avoid these periods "where possible" and that 
there will be ongoing clearing as part of the 
project. 
It is recommended that future clearing is 
scheduled well in advance to avoid breeding 
�‰���Œ�]�}���•���(�}�Œ���Z�}�o�o�}�Á�r�����‰���v�����v�š���(���µ�v���X 

Noted. 
KEQ has made all efforts to avoid clearing during 
these periods and will continue to do so in the 
future.  
Clearing and felling of identified habitat trees are 
supervised by ecologists. 

4. BIODIVERSITY & 
CONSERVATION 
OFFSET / 4.2 
Biodiversity Offset 
Stratedgy 

Seasonal flora and fauna survey of the offset 
site will be undertaken in accordance with 
relevant OEH guidelines. In particular, 
seasonal survey for Tetratheca juncea and 
Grevillea parviflora ssp parviflora will be 
undertaken and reported to the NSW OEH. 

Compliant 
 
No reduction in threatened flora populations was 
recorded at the monitoring sites in 2016. 
It is recommended that the results of all future 
seasonal surveys for Tetratheca juncea and 
Grevillea parviflora ssp parviflora be reported to 
OEH in accordance with this condition. 

Noted. 
The 2018 BOA Annual Monitoring report and 
Tetratheca juncea were completed in 2019.  

11.0 QUARRY 
CLOSURE & 
REHABILITATION / 
11.1 Rehabilitation 
Management Plan 

Stockpiles will be protected with sediment 
fencing and planted with a sterile cover crop 
(annual species) to ensure stabilisation. 
Surface drainage in the vicinity of the 
stockpiles will be configured so as to direct 
any runoff around the stockpile. 

Non-compliant 
 
Stockpiles are generally protected by sediment 
fences. A sterile cover crop has not been planted. 
It is recommended that a sterile cover crop is 
planted on soil stockpiles in accordance with the 
Landscape and Rehabilitation Management Plan. 

Noted. Partially completed. 
KEQ have seeded topsoil stockpiles with sterile 
crops (annual rye, millet and oats). All new topsoil 
stockpiles will continue to be seeded with sterile 
crops. 
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