
info@luddenhamquarry.com.au 
02 7207 9059   

30 September 2022 

The Planning Secretary  
Department of Planning and Environment 
4 Parramatta Square  
12 Darcy Street  
Parramatta NSW 2150 

Dear Mr Cassel,  

DA 315-7-2003 (MOD 5) Annual Review (Schedule 6 Condition 5) 

Luddenham Operations Pty Ltd is the operator of the Luddenham Quarry situated at 275 Adams Road, Luddenham NSW 
2745, which is approved to extract and transport up to 300,000 tonnes per annum of clay and shale products.  

In accordance with Schedule 6 Condition 5 of development consent DA 315-7-2003 (MOD 5), we provide below and 
attached the results of the environmental performance review for the 12-month period ending 30 September 2022. 

Review Requirement Proponent Response 

(a) describe the development (including rehabilitation) 
that was carried out in the previous calendar year, and 
the development that is proposed to be carried out over 
the current calendar year;  

Over the past 12 months, activities on site included: 

- Construction of a new access road from Adams 
Road, including sealed entry driveway and 
concrete crossover; 

- General works to prepare the site for extraction 
activities; 

- Relocation of existing clay and shale stockpiles; 

- Removal of existing clay and shale stockpiles; 
and 

- No rehabilitation works were undertaken during 
this period.  

Over the next 12 months, activities on site will consist of: 

- Clay and shale extraction activities; 

- Relocation of clay and shale stockpiles; 

- Removal of clay and shale stockpiles; and 

- No rehabilitation works are planned during this 
period.  

(b) include a comprehensive review of the monitoring 
results and complaints records of the development over 
the previous calendar year, which includes a comparison 
of these results against:  

- the relevant statutory requirements, limits or 
performance measures/criteria; 

- the monitoring results of previous years; and 

- the relevant predictions in the document/s listed 
in condition 2 of Schedule 3; 

Please refer to the attached monitoring and assessment 
reports: 

- Dust Deposition Monitoring Report J190749_RP01 

dated 21/09/2022 and prepared by EMM 

Consulting; 

- Water Review Report J190749_RP71 dated 

28/09/2022 and prepared by EMM Consulting; 

- Real Time Air Quality Monitoring Report 

J190749_RP72 dated 30/09/2022 and prepared 

by EMM Consulting; and 
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- Noise Compliance Report J190749_RP73 dated 

28/09/2022 and prepared by EMM Consulting.

(c) identify any non-compliance over the last year, and 
describe what actions were (or are being) taken to ensure 
compliance;  

Over the past 12 months, no non-compliances have been 
identified.  

Refer to the to the attached monitoring and assessment 
reports for details.  

(d) identify any trends in the monitoring data over the life 
of the development;  

As the quarry was previously dormant for a number of 
years prior to the works over the past 12 months, no 
reliable trend data is available.  

This analysis will be provided as part of the next Annual 
Review. 

(e) identify any discrepancies between the predicted and 
actual impacts of the development, and analyse the 
potential cause of any significant discrepancies; and 

Over the past 12 months, no major discrepancies have 
been identified.  

Refer to the to the attached monitoring and assessment 
reports for details. 

(f) describe what measures will be implemented over the 
current calendar year to improve the environmental 
performance of the development. 

Over the next 12 months, activities on site will continue 
to be managed to meet all relevant statutory 
requirements, limits, and performance measures/criteria. 

If you wish to discuss any aspect of this Annual Review, do not hesitate to contact the undersigned at 
info@luddenhamquarry.com.au or 02 7207 9059. 

Yours faithfully,  

LUDDENHAM OPERATIONS PTY LTD 

Harry Scarlis 
Harry Scarlis 

Director 

Encl. 

J190749_RP01 Dust Monitoring Report 

J190749_RP71 Water Review Report 

J190749_RP72 Real Time Air Quality Monitoring Report 

J190749_RP73 Noise Compliance Report 
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1 Introduction 
EMM Consulting has been contracted by Luddenham Operations to undertake environmental air quality monitoring 
activities for operation of the Luddenham Quarry Project off Adams Road Luddenham. 

The air quality monitoring network consists of 3 dust deposition gauges installed, operated and analysed in 
accordance with AS 3580. 10. 1 2003.  Static dust monitoring sites were chosen at locations adjacent to sensitive 
receivers in close proximity to the works in accordance with the approved AQMP.  
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2 Methodology 
Dust gauges have been installed in accordance with the requirements Approved Methods for the Modelling and 
Assessment of Air Pollutants in NSW (DEC, 2005) and AS 3580. 10. 1 2016. 

Samples will continue to be taken on a monthly basis (30 days ± 2 days) until project completion. 

In accordance with DEC (2007) ‘Approved Methods for the Modelling and Assessment of Air Pollutants in NSW’, the 
project specific criterion for dust deposition is: 

Annual average dust deposition of no greater than 4g/m2/month (assessed as total insoluble solids), and 
no more than a 2g/m2/month increase on background (assessed as insoluble solids). 

Samples are analysed in accordance with the Approved Methods for the Sampling and Analysis of Air Pollutants in 
NSW (DEC 2006) guidelines by a NATA Accredited laboratory. Analysis reports are included in Appendix A of each 
monthly dust monitoring report. 
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3 Results 
Results for the August 2022 dust monitoring period are compiled in Table 3.1 below. 

Table 3.1 August 2022 dust results 

Site Date on Date off No. days 
active 

Insoluble solids (g/m2/mth)* Comments 

DG01 8/7/22 31/8/22 54 1.4 Gauge was active for two months. 

DG02 8/7/22 31/8/22 54 0.7 Gauge was active for two months 

DG03 8/7/22 31/8/22 54 1.1 Gauge was active for two months 

*Note: As all gauges were active for two months, values are averaged over the exposure period to reflect dust 
deposition over this extended period for the graph shown in Figures 3.1.  

A copy of the laboratory Certificate of Analysis is attached in Appendix A. 

Figure 3.1 below show the monthly dust deposition results.  
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Figure 3.1 August 2022 Dust deposition results 
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4 Conclusion 
Insoluble solids is the criterion which dust deposition is measured by the NSW EPA, and is considered to be 
the most representative measure of dust components such as soil and weathered rock disturbed during 
earthworks and construction activities. Other matter collected may include bird droppings, insects, organic 
matter such as pollen and seeds, coal and vegetative matter.  

DG01 yielded a total insoluble solids value of 1.4 g/m2/month. DG01 is currently compliant with the 
4.0 g/m2/month rolling annual average dust deposition criteria. 

DG02 yielded a total insoluble solids value of 0.7 g/m2/month. DG02 is currently compliant with the 
4.0 g/m2/month rolling annual average dust deposition criteria. 

DG03 yielded a total insoluble solids value of 1.1 g/m2/month. DG03 is currently compliant with the 
4.0 g/m2/month rolling annual average dust deposition criteria. 
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5 Discussion and recommendations 
From the results reviewed this month, the following comments and recommendations are made: 

• all gauges analysed during this monitoring period recorded dust deposition results under 
4.0 g/m2/month; 

• all gauges are compliant with the 4.0 g/m2/month rolling annual average dust deposition criteria; and 

• it is recommended that site personnel exercise caution when working and operating machinery, 
ensure exposed surfaces are sealed or revegetated in accordance with approved measures and 
continued regular use of dust control measures such as the use of water carts and street sweepers. 
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 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 2EN2208640

:: LaboratoryClient EMM CONSULTING PTY LTD Environmental Division Newcastle

: :ContactContact Patrick Carolan Customer Services EM

:: AddressAddress Ground Floor Suite 1 20 Chandos Street

St Leonards NSW NSW 2065

5/585 Maitland Road Mayfield West NSW Australia 2304

:Telephone 02 4907 4800 :Telephone +61 3 8549 9600

:Project J190749 Date Samples Received : 02-Sep-2022 15:00

:Order number ---- Date Analysis Commenced : 06-Sep-2022

:C-O-C number ---- Issue Date : 13-Sep-2022 12:31

Sampler : ADRIAN MA, JONATHON TAIT

Site : ----

Quote number : EN/112/21

3:No. of samples received

3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall 

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Thomas Regan Laboratory Technician Newcastle - Inorganics, Mayfield West, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 2:Page

Work Order :

:Client

EN2208640

J190749:Project

EMM CONSULTING PTY LTD

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 

are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contract for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Analysis as per AS3580.10.1-2016. Samples passed through a 1mm sieve prior to analysis. NATA accreditation does not apply for results reported in g/m².mth as sampling data was provided by the client.l

Sample exposure period is 54 days which is outside the typical exposure period of 30 +/- 2 days as per AS3580.10.1.l

For dust analysis, the Limit of Reporting (LOR) referenced in the reports for deposited matter parameters represents the reporting increment rather than reporting limit.l

Analytical Results

--------DG03

08/07/22 - 31/08/22

DG02

08/07/22 - 31/08/22

DG01

08/07/22 - 31/08/22

Sample IDSub-Matrix: DEPOSITIONAL DUST

 (Matrix: AIR)

--------31-Aug-2022 00:0031-Aug-2022 00:0031-Aug-2022 00:00Sampling date / time

----------------EN2208640-003EN2208640-002EN2208640-001UnitLORCAS NumberCompound

Result Result Result ---- ----

EA141: Total Insoluble Matter

1.4 0.7 1.1 ---- ----g/m².month0.1----Total Insoluble Matter

45 22 34 ---- ----mg2----Total Insoluble Matter (mg)
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Luddenham Quarry 

Water review (September 2021 - August 2022) 
Luddenham Operations Pty Ltd 

J190749 RP#71 

September 2022 

Version Date Prepared by Approved by Comments 

1 23/09/2022 Adrian Ma Tess Davies Draft for client review 

1 28/09/2022 Adrian Ma Tess Davies Final 

     

 

Approved by 

 

Tess Davies 
Senior Water Resources Engineer 
28 September 2022 
 
Level 3 175 Scott Street  
Newcastle NSW 2300 

 

This report has been prepared in accordance with the brief provided by Luddenham Operations Pty Ltd and has relied upon the information 
collected at the time and under the conditions specified in the report. All findings, conclusions or recommendations contained in the report are 
based on the aforementioned circumstances. The report is for the use of Luddenham Operations Pty Ltd and no responsibility will be taken for its 
use by other parties. Luddenham Operations Pty Ltd may, at its discretion, use the report to inform regulators and the public.  
 
© Reproduction of this report for educational or other non-commercial purposes is authorised without prior written permission from EMM 
provided the source is fully acknowledged. Reproduction of this report for resale or other commercial purposes is prohibited without EMM’s prior 
written permission.
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1 Introduction 
1.1 Overview  

Luddenham Quarry is located at 275 Adams Road, Luddenham NSW (Lot 3 in DP 623799, ‘the site’) within the 
Liverpool City Council municipality. The existing shale/clay quarry is approved by State significant development 
(SSD) consent DA 315-7-2003, issued by the NSW Minister for Planning under the NSW Environmental Planning 
and Assessment Act 1979 (EP&A Act). The site is owned by CFT No 13 Pty Ltd, a member of the Coombes Property 
Group (CPG). 

Luddenham Operations Pty Ltd is operating the quarry in accordance with Modification 5 (MOD 5) of 
DA 315-7-2003 which was granted on 24 May 2021. 

1.2 Purpose of this report 

This report outlines water balance modelling and water quality monitoring undertaken by EMM Consulting Pty Ltd 
(EMM) to support the Luddenham Quarry annual review report being prepared by Luddenham Operations Pty Ltd 
(Luddenham Operations), for the annual review period of 1 September 2021 to 31 August 2022. 

1.3 Report structure 

The following sections set out: 

• an overview of EMM’s understanding of the site operations (Section 2); 

• the methodology and data applied to this assessment (Section 3); 

• water balance results for the annual review period (Section 4); 

• water quality results for the annual review period (Section 5); and 

• a summary of work undertaken and recommendations for environmental compliance (Section 6). 
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2 Background 
2.1 Overview 

This section describes EMM’s understanding of the site operations, water management and water quality 
monitoring program. 

2.2 Summary of site operations 

During the annual review period, the site has commenced reestablishment with the stockpiling of materials and 
reestablishment of internal access roads being undertaken during the last six months. Quarrying activities are yet 
to recommence. Luddenham Operations has advised that during the annual review period: 

• no transfers between the water management dam and the quarry pit were undertaken; 

• no dust suppression activities were undertaken; and 

• no discharges were observed to occur from the water management dam to Oaky Creek. 

2.3 Water quality monitoring program 

A water quality monitoring program was developed for the Soil and Water Management Plan (SWMP) (EMM 
2021) for the site. The program commenced in March 2022 and involves quarterly groundwater and annual 
surface water monitoring (refer Appendix A for monitoring locations). The following sections outline the program 
details. 

2.3.1 Surface water monitoring locations 

The surface water monitoring program consists of the following locations (refer Appendix A): 

• Oaky Creek upstream of the site; 

• Oaky Creek downstream of the site; 

• water stored within the quarry pit; and 

• water stored within the water management dam. 

2.3.2 Groundwater monitoring locations 

A groundwater monitoring bore network was installed before quarrying to understand the hydrogeology at the 
site and to monitor for potential impacts. Three monitoring bores were drilled and installed to a depth of 
approximately 30 m into the Bringelly Shale with the overlying unconsolidated material cased off. The monitoring 
bores were sited with one bore up-hydraulic gradient (BSM1) as a background bore (to the quarry footprint) and 
two bores down-hydraulic gradient of the pit (BSM2 and BSM3). The two down-hydraulic gradient bores are 
located along the eastern downslope perimeter of the quarry, outside the 40 m vegetated riparian zone 
associated with the western banks of Oaky Creek. 

The BSM2 monitoring bore was reportedly damaged and is receiving rainfall and runoff, resulting in 
unrepresentative groundwater quality results. The most recent sampling round on 31 August 2022 found that the 
BSM1 monitoring bore was likely destroyed (refer Section 4.1). Before the commencement of any future 
monitoring, BSM1 and BSM2 should be rehabilitated or replaced with equivalent monitoring bores. 
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2.3.3 Analytes 

The analytical suite for the surface and groundwater monitoring program are presented in Table 2.1. Physical and 
chemical stressors (except for total suspended solids) are monitored in the field with a calibrated hand-held water 
quality meter. All other parameters are analysed at a laboratory accredited by the National Association of Testing 
Authorities (NATA). 

Table 2.1 Surface and groundwater quality analytes 

Category Parameters Analysis method 

Physical and 
chemical stressors 

Dissolved oxygen, electrical conductivity, pH, total 
dissolved solids 

In the field with a calibrated hand-held water 
quality meter 

Total suspended solids Analysis undertaken at NATA accredited 
laboratory 

Nutrients Ammonia, nitrate, nitrite, total Kjeldahl nitrogen, total 
nitrogen, reactive phosphorus, total phosphorus 

Analysis undertaken at NATA accredited 
laboratory 

Dissolved metals Aluminium, arsenic, boron, cadmium, chromium, 
copper, iron, lead, manganese, nickel, zinc 

Analysis undertaken at NATA accredited 
laboratory 

Other Total hardness, oil and grease Analysis undertaken at NATA accredited 
laboratory 
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3 Water balance 
3.1 Methodology and data 

The site water balance model that was developed for the MOD5 approval (EMM 2020) was updated to assess the 
water management system during the annual review period. The following sections outline the model updates. 

3.1.1 GoldSim representation 

The water balance model was developed in GoldSim version 12.1. The model was created by representing the 
water cycle as a series of elements, each containing pre-set rules and data, that were linked together to simulate 
the interaction of these elements over the annual review period from 1 September 2021 to 31 August 2022. 

To undertake the modelling the following simplifications and assumptions were made: 

• No pumped water transfers between the water management dam and the quarry pit, dust suppression or 
irrigation was applied to the model (as advised by Luddenham Operations). 

• A simulation timeframe was set from 12 February 2021 to 31 August 2022, as the last known quarry pit 
water level was observed on 12 February 2021. 

• The initial water level in the water management dam was assumed to be 40% full at the beginning of the 
simulation. This assumption results in no discharges from the water management dam in line with advice 
from Luddenham Operations. 

3.1.2 Data 

i Climatic data 

Daily rainfall and evaporation data from Bureau of Meteorology’s Badgerys Creek AWS weather station (station 
number 67108) was adopted for the water balance model simulation period. 

ii Catchment runoff 

Surface runoff was estimated using the Australian Water Balance Model (AWBM). The AWBM was developed by 
Boughton (2004) and is widely used across Australia to estimate runoff. The hydrological model calculates runoff 
and baseflow components from rainfall after allowing for relevant losses and storage. The AWBM was 
incorporated into the GoldSim water balance model for the site. 

For each surface type present on site, the AWBM was parameterised to achieve long-term average volumetric 
runoff coefficients (Cv) based on typical values. The assumed catchment breakdown and Cv applied to each 
surface type are provided in Table 3.1. 

Table 3.1 Catchment runoff parameters 

Surface type Management areas Area (ha) Cv 

Impervious – high runoff potential Roofs, weighbridge, sealed roads 0.8 0.9 

Disturbed – moderate runoff potential Unsealed roads, stockpiles 9.7 0.6 

Pasture – low runoff potential Grassed catchments, vegetated bunds 2.8 0.4 
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iii Groundwater inflows 

The predicted quantity of groundwater to be intercepted by the quarry pit was assumed to be a constant 
5 m3/day, based on the original groundwater assessment undertaken for the quarry (Douglas Nicolaisen & 
Associates 2003). 

3.2 Water balance results 

The water management system for Luddenham Quarry was modelled from 12 February 2021 to 31 August 2022. 
The estimated values for each of the inputs and outputs of the water management system for the annual review 
period (1 September 2021 to 31 August 2022) are provided in Figure 3.1. A summary of the estimated annual 
inputs and outputs of the water management systems is presented in Table 3.2. Total results have been rounded 
to 1 ML/year. 

As shown in Table 4.1, there was an overall net increase of water predicted to be stored within the quarry pit and 
water management dam over the annual review period, which is consistent with site observations made at the 
beginning and end of the period. There were no modelled discharges from the water management dam into Oaky 
Creek during the annual review period. 

Table 3.2  Summary of site water balance 

Water management element Volume (ML/year) 

INPUTS 

Groundwater inflows 2 

Rainfall 24 

Catchment runoff 27 

Total Inputs 53 

OUTPUTS 

Evaporation 23 

Total Outputs 23 

CHANGE IN STORAGE 

Quarry pit 28 

Water management dam 2 

Total change in storage 30 

BALANCE 0 
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Figure 3.1 Water balance results 
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4 Water quality monitoring 
4.1 Monitoring overview 

The following monitoring rounds were undertaken for this annual review period: 

• Groundwater monitoring – 11 March 2022. All three groundwater monitoring sites were sampled. 
However, it was found that BSM2 was damaged and receiving rainfall and runoff ingress, leading to 
unrepresentative results. 

• Surface water and groundwater monitoring – 31 August 2022. Four surface water sites were sampled along 
with one groundwater monitoring site. BMS2 was noted to remain out of service and BSM1 was not found 
onsite. It is suspected that BSM1 has been destroyed during the construction of new internal access roads. 

4.2 Rainfall context 

The Bureau of Meteorology operates a rain gauge at Badgerys Creek (approximately 3 km from the site – Station 
number: 067108). The preceding one, three and five-day rainfall totals to 9:00 am on 31 August 2022 are 
presented in Table 4.1. 

Table 4.1 Rainfall before 31 August 2022  

Gauge location One-day prior rainfall total 
(mm) 

Three-day prior rainfall total 
(mm) 

Five-day prior rainfall total 
(mm) 

Badgerys Creek AWS 0 0.8 10.6 

4.3 Completed monitoring 

The following sections describe the completed monitoring and field observations. Key results are discussed in 
Section 4.6. 

4.3.1 Groundwater 

Field observations for completed groundwater monitoring is presented in Table 4.2. 

Table 4.2 Field observations (groundwater monitoring) 

Time of sample Monitoring point Site description Field comments/context 

Groundwater sampling locations 

11/03/2022 – 12:24 PM BSM1 Upgradient bore to measure 
background contamination levels. 

Clear, some suspended solids, no 
smell. 

11/03/2022 – 09:10 AM BSM2 Bore which is down hydraulic 
gradient to the quarry pit and BSM1. 

Bore requires rehabilitation or 
replacement – Sample taken, 
however not considered 
representative. 

11/03/2022 – 11:23 AM BSM3 Bore which is down hydraulic 
gradient to the quarry pit and BSM1. 

Mostly clear, some suspended 
solids, no smell. 
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Table 4.2 Field observations (groundwater monitoring) 

Time of sample Monitoring point Site description Field comments/context 

Groundwater sampling locations 

31/08/2022 BSM1 Upgradient bore to measure 
background contamination levels. 

Bore not found (suspected to be 
destroyed) – No sample taken. 

31/08/2022 BSM2 Bore which is down hydraulic 
gradient to the quarry pit and BSM1. 

Bore requires rehabilitation or 
replacement – No sample taken. 

31/08/2022 – 10:08 AM BSM3 Bore which is down hydraulic 
gradient to the quarry pit and BSM1. 

Mostly clear, slight hydrogen 
sulphide smell. 

4.3.2 Surface water 

Field observations for completed surface water monitoring is presented in Table 4.3. 

Table 4.3 Field observations (surface water)  

Time of sample Monitoring point Site description Field comments/context 

Surface water management ponds 

31/08/2022 – 12:04 PM Quarry Pit Large storage body in the central 
part of the site. Stored water is 
used for dust suppression and 
storage of sediment-laden water. 

Relatively clear, green tinge 

31/08/2022 – 09:41 AM Water management 
dam 

Located toward the north-eastern 
edge of the site. Stored water is 
used for dust suppression and 
storage of sediment-laden water. 
Excess water from this dam 
discharges into Oaky Creek. 

Muddy 

31/08/2022 – 12:22 PM Upstream Oaky Creek, upstream of the site Stagnant water, muddy, sediment 
floating on top 

31/08/2022 – 12:49 PM Downstream Oaky Creek, downstream of the site Stagnant water, cloudy and turbid. 

4.4 Laboratory analysis 

Water samples were transported to a NATA-accredited laboratory (Australian Laboratory Services (ALS) in 
Smithfield, NSW) for analysis. All laboratory analytes that were not additionally measured in situ (ie pH, electrical 
conductivity (EC), dissolved oxygen and oxidation-reduction potential) were received by the laboratory within the 
maximum holding times. 

4.5 Quality assurance/quality control 

Samples were collected in laboratory-provided sample containers with appropriate preservation. Samples were 
collected and sent to the laboratory under appropriate chain of custody protocols. 

The field QA/QC procedures used to establish accurate, reliable, and precise results included: 

• calibration of equipment by the supplier before use; 
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• keeping samples chilled; 

• submitting laboratory samples within holding times; and 

• wearing fresh disposable nitrile gloves during sampling at each sampling location. 

4.6 Sampling results (annual review period) 

Monitoring results for the annual review period are detailed in the following appendices: 

• surface water monitoring results are provided in Appendix B; and 

• groundwater quality results are provided in Appendix C. 

Results were compared to trigger values presented in the SWMP for the site (EMM 2021). 

Key results observations from the March 2022 groundwater monitoring event include: 

• BSM3 slightly exceeded upgradient bore trigger values in ammonia, total nitrogen, total Kjeldahl nitrogen, 
nickel and turbidity. 

• BSM3 exceeded upgradient bore trigger values in total phosphorus, reactive phosphorus and iron. 

Key results observations from the August 2022 groundwater monitoring event include: 

• BSM3 exceeded the lower bound trigger values for pH during the August monitoring round. 

• Comparison of EC and nutrient trigger values to an upgradient bore was not possible due to the 
compromised quality of BSM1. 

Key results observations from the August 2022 surface water monitoring event include: 

• The quarry pit water showed elevated EC, ammonia, oxidised nitrogen, total nitrogen and phosphorus 
relative to the trigger values. There were slight elevations in aluminium, copper, and zinc concentrations. 

• The water management dam had a slightly lower pH compared to trigger values, and elevated oxidised 
nitrogen concentration, with slightly elevated levels of ammonia and total nitrogen. 

• Oaky Creek upstream water quality included slightly elevated EC and elevated levels of ammonia, oxidised 
nitrogen, total nitrogen and copper concentrations. However, results have the potential to be skewed by 
low flow conditions. 

• Oaky Creek downstream water quality included elevated levels of oxidised nitrogen, total nitrogen and 
phosphorus. However, results have the potential to be skewed by low flow conditions. 
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5 Recommendations 
The following recommendations are made: 

• BSM1 and BSM2 require rehabilitation/replacement to be compliant with approval conditions. Comparison 
of groundwater quality to an upgradient bore is not possible while BSM1 remains out of service. 

• Records of site water management transfers, dust suppression and levels within the quarry pit and water 
management should be made ahead of the next water balance model review to enable better results 
estimates.  

• During the annual surface water monitoring event, Oaky Creek should be targeted during flow events to 
allow for more representative results. 
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Table B.1 Water quality results – surface water 

Group Parameter Units LOR Trigger 
value 

Baseline 
data 
range 

Oaky Creek 
upstream 

Oaky Creek 
downstream 

Quarry 
pit 

Water 
management 
dam 

Field Temp °C  – – 12.8 12.4 16 14.7 

EC µS/cm  125–2,200 773–
5,990 2,272 1,118 3,986 341 

pH –  6.5–8.5 7.82–8.65 6.57 6.87 8.01 6.16 

Dissolved 
oxygen (DO)  

% sat  85%–110% – 95.1 70.3 97.1 47.1 

DO mg/L  – 8–10.5 9.93 7.47 9.47 4.74 

Redox 
potential 

mV  – – -190 -185.4 -185.6 -140.2 

Total 
dissolved 
solids (TDS) 

mg/L 
 – 398– 

3,720 1,475 728 2593 222 

Nutrients Ammonia as 
N 

mg/L 0.01 0.02 <0.01–0.1 0.15 0.02 0.06 0.03 

Nitrite + 
nitrate as N 

mg/L 0.01 0.04 <0.01–
6.51 8.95 0.29 0.99 1.55 

Total Kjeldahl 
nitrogen  

mg/L 0.1 – 0.2–1.4 2.8 1 2.3 0.5 

Nitrite (as N) mg/L 0.01 – <0.01–
0.13 0.1 <0.01 <0.01 0.04 

Nitrate (as N) mg/L 0.01 – <0.01–
6.38 8.85 0.29 0.99 1.51 

Nitrogen 
(total) 

mg/L 0.1 0.5 0.2–7.9 11.8 1.3 3.3 2 

Phosphorus 
(total) 

mg/L 0.01 0.05 <0.01–
0.13 0.05 0.11 0.36 <0.01 

Reactive 
phosphorus 
(as P) 

mg/1 
0.01 0.02 <0.01–

<0.01 <0.010 <0.010 0.010 <0.010 

Metals 
(dissolved) 

Aluminium mg/L 0.01 0.055 <0.01–
0.04 0.030 <0.010 0.080 0.010 

Arsenic mg/L 0.001 0.013 <0.001–
0.001 <0.001 <0.001 <0.001 0.001 

Boron mg/L 0.05 0.37 <0.05–
<0.05 <0.050 <0.050 <0.050 <0.050 

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

Chromium  mg/L 0.001 0.001 <0.001–
0.0005 <0.001 <0.001 <0.001 <0.001 
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Note: Results in red indicate an exceedance of the trigger value. 

LOR = limit of reporting. 

 

Table B.1 Water quality results – surface water 

Group Parameter Units LOR Trigger 
value 

Baseline 
data 
range 

Oaky Creek 
upstream 

Oaky Creek 
downstream 

Quarry 
pit 

Water 
management 
dam 

Copper mg/L 0.001 0.0014 <0.001 - 
0.019 0.002 0.003 0.008 0.001 

Iron mg/L 0.05 0.3 <0.05–
<0.05 0.080 <0.05 0.130 <0.05 

Lead mg/L 0.001 0.0034 <0.001–
<0.001 <0.001 <0.001 <0.001 <0.001 

Manganese mg/L 0.001 1.9 <0.001–
0.059 1.790 0.330 0.015 <0.001 

Nickel mg/L 0.001 0.011 <0.001–
0.004 0.002 0.001 0.003 <0.001 

Zinc mg/L 0.005 0.008 <0.005–
0.026 <0.005 0.005 0.009 0.005 

Other Oil and grease mg/L 5 Above 
detection <5 <5 <5 <5 <5 

Total 
suspended 
solids (TSS) 

mg/L 
5 – – 252 47 11 74 

Total 
hardness as 
CaCO3 

mg/L 
1 – – 303 154 426 71 
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C.1 Groundwater quality results – March 2022 

Table C.1 Water quality results - Groundwater 

Group Parameter Units LOR Trigger value Baseline 
median 

BSM1 BSM3 

Field Temp °C  – 20.5 24.10 19.5 

EC µS/cm  Comparison with upgradient 
bore 

23,100 25,681 25,332 

pH –  6.5–8.5 6.7 6.71 6.96 

DO % sat  – – 14.40 22.5 

DO  mg/L  – 1.5 1.09 1.89 

Redox potential  mV  – – 68.80 -88.1 

TDS mg/L  – – 16.69 16.46 

Nutrients Ammonia as N mg/L 0.01 Comparison with upgradient 
bore 

 8.02 8.03 

Nitrite + nitrate as N mg/L 0.01 Comparison with upgradient 
bore 

– 0.28 0.16 

Total Kjeldahl nitrogen  mg/L 0.1 – – 9.8 10.8 

Nitrite (as N) mg/L 0.01 – <0.005 <0.01 <0.01 

Nitrate (as N) mg/L 0.01 – 0.01 0.28 0.16 

Nitrogen (total) mg/L 0.1 Comparison with upgradient 
bore 

– 10.1 11.0 

Phosphorus (total) mg/L 0.01 Comparison with upgradient 
bore 

0.05 0.05 0.28 

Reactive phosphorus 
(as P) 

mg/1 0.01 Comparison with upgradient 
bore 

0.4 <0.01 0.12 

Metals 
(dissolved) 

Aluminium mg/L 0.01 0.055 – <0.01 <0.01 

Arsenic mg/L 0.001 0.013 <0.001 <0.001 <0.001 

Boron mg/L 0.05 0.37 – <0.05 <0.05 

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

Chromium  mg/L 0.001 0.001 0.002 <0.001 <0.001 

Copper mg/L 0.001 0.0014 <0.001 0.005 <0.001 

Iron mg/L 0.05 0.3 8.5 <0.05 0.44 

Lead mg/L 0.001 0.0034 <0.001 <0.001 <0.001 

Manganese mg/L 0.001 1.9 – 0.36 0.34 

Nickel mg/L 0.001 0.011 0.006 0.002 0.008 

Zinc mg/L 0.005 0.008 0.06 0.052 0.011 



 

 

J190749 | RP#71 | v1   C.2 

 

Table C.1 Water quality results - Groundwater 

Group Parameter Units LOR Trigger value Baseline 
median 

BSM1 BSM3 

Other Oil and grease mg/L 5 Above detection <5 <5 <5 

Turbidity NTU 0.1 Comparison with upgradient 
bore 

– 32.4 38.4 

Note: Results in red indicate an exceedance of the trigger value. 

LOR = limit of reporting. 
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C.2 Groundwater quality results – August 2022 sampling round 

Group Parameter Units LOR Trigger Value Baseline 
median 

BSM3 

Field Temp °C  – 20.5 17.7 

EC µS/cm  Comparison with upgradient bore 23,100 27,929 

pH –  6.5–8.5 6.7 6.28 

DO % sat  – – 39.9 

DO mg/L  – 1.5 3.42 

Redox potential mV  – – -164.8 

TDS mg/L  – – 18,154 

Nutrients Ammonia as N mg/L 0.01 Comparison with upgradient bore – 7.25 

Nitrite + nitrate as N mg/L 0.01 Comparison with upgradient bore – <0.01 

Total Kjeldahl nitrogen  mg/L 0.1 – – 7.6 

Nitrite (as N) mg/L 0.01 – <0.005 <0.01 

Nitrate (as N) mg/L 0.01 – 0.01 <0.01 

Nitrogen (total) mg/L 0.1 Comparison with upgradient bore – 7.6 

Phosphorus (total) mg/L 0.01 Comparison with upgradient bore 0.05 <0.05 

Reactive phosphorus (as P) mg/1 0.01 Comparison with upgradient bore 0.4 <0.01 

Metals 
(dissolved) 

Aluminium mg/L 0.01 0.055 – <0.01 

Arsenic mg/L 0.001 0.013 <0.001 <0.001 

Boron mg/L 0.05 0.37 – <0.05 

Cadmium mg/L 0.0001 0.0002 <0.0001 <0.0001 

Chromium  mg/L 0.001 0.001 0.002 <0.001 

Copper mg/L 0.001 0.0014 <0.001 0.001 

Iron mg/L 0.05 0.3 8.5 1.66 

Lead mg/L 0.001 0.0034 <0.001 <0.001 

Manganese mg/L 0.001 1.9 – 0.308 

Nickel mg/L 0.001 0.011 0.006 0.002 

Zinc mg/L 0.005 0.008 0.06 0.006 

Other Oil and grease mg/L 5 Above detection <5 <5 

Total suspended solids mg/L 5 – – 57 

Note: Results in red indicate an exceedance of the trigger value. 

LOR = limit of reporting. 
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1 Introduction 

Luddenham Quarry is located at 275 Adams Road, Luddenham NSW (Lot 3 in DP 623799, ‘the site’) within the 

Liverpool City Council municipality. The existing shale/clay quarry is approved by state significant development 

(SSD) consent DA 315-7-2003, issued by the NSW Minister for Planning under the NSW Environmental Planning 

and Assessment Act 1979 (EP&A Act). The site is owned by CFT No 13 Pty Ltd, a member of the Coombes Property 

Group (CPG).  

Luddenham Operations Pty Ltd will reactivate and operate the quarry in accordance with Modification 5 (MOD 5) 

of DA 315-7-2003 which was granted by the NSW Department of Planning and Environment (DPE then DPIE) on 24 

May 2021. 

This report provides a summary of the four week real-time particulate matter (PM) monitoring campaign 

conducted at the site during September 2022, to satisfy the requirements of the development consent (as 

modified). 

1.1 Air quality management plan and monitoring program 

Condition 4 (Schedule 4) of the development consent (as modified) requires the preparation of an air quality 

management plan (AQMP). The AQMP was completed in September 2021. As identified in Section 5 of the AQMP, 

the requirements for ambient air quality monitoring at the site are outlined in Condition 3 (Schedule 4) as follows:  

“carry out regular air quality monitoring to determine whether the development is complying with 

the relevant conditions in this consent.” 

The specific AQMP requirements outlined in Condition 4 (Schedule 4) requires a monitoring program that: 

“(i) is capable of evaluating the performance of the development against the air quality criteria; 

(ii) adequately supports the air quality management system; and 

(iii) includes a protocol for identifying any air quality-related exceedance, incident or non-compliance 

and for notifying the Department and relevant stakeholders of these events.  

1.2 Continuous particulate matter monitoring 

Section 5.2.2 of the AQMP relates to continuous particulate matter (PM) monitoring, and is reproduced in this 

section. 

To evaluate compliance with the air quality criteria for TSP, PM10 and PM2.5 (see Chapter 2), two continuous PM 

monitoring instructions will be deployed on a campaign basis1. 

The instruments will be solar powered and relocatable and will be positioned upwind and downwind of the main 

dust generation activities occurring during the monitoring campaign. The upwind and downwind monitoring will 

enable compliance assessment against the short-term air quality criteria, which are evaluated against the 

increment increase from the development alone, as follows: 

• PM contribution from quarry = downwind concentration minus upwind concentration. 

Seasonal wind roses for the Bureau of Meteorology (BoM) Badgerys Creek automatic weather station (AWS) are 

presented in Figure A.1 (of the AQMP), which can be used to determine which locations are upwind and 

downwind locations for each monitoring campaign. Compliance assessment will use the meteorological 

 

1  If all three size fractions cannot be measured simultaneously by the selected instrument, preference will be given to PM10 and PM2.5 and TSP 

will be inferred from PM10 concentrations based on the assumption that PM10 is 40% of TSP.  
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monitoring data collected for the period of each monitoring campaign to determine upwind and downwind 

conditions on a daily basis. 

The monitoring campaigns would run for a period of one month, repeated twice a year. After the first year, the 

need to continue the real-time particulate matter monitoring campaigns will be reviewed in conjunction with 

DPE. 

Compliance assessment for the against the long-term air quality criteria will be based on monitoring data 

collected at both locations across each monitoring campaign. The monthly average concentrations will be used as 

a proxy for compliance assessment against the annual average concentrations. Any identified extraordinary 

events during each monitoring campaign will be excluded from the calculation of the monthly average.  
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2 Applicable criteria 

Condition 1 of Schedule 4 lists the relevant air quality criteria for the development (replicated below in Table 2.1 

and Table 2.2).  

The long-term criteria in Table 2.1 are assessed against the total cumulative impact (the development 

contribution plus all other sources), whereas the short-term criteria in Table 2.2 apply to the incremental impact 

(development contribution alone).  

Table 2.1 Long-term air quality criteria for particulate matter 

Pollutant Averaging 
period 

Criterion Basis 

Total suspended particulate matter (TSP) Annual 90 µg/m3 Total impact (incremental increase from development 
plus all other sources) but excluding extraordinary 
events such as bushfires, prescribed burning, dust 
storms.  

Particulate matter <10 µm (PM10) Annual 25 µg/m3 

Particulate matter <2.5 µm (PM2.5) Annual 8 µg/m3 

 

Table 2.2 Short-term air quality criteria for particulate matter 

Pollutant Averaging 
period 

Criterion Basis 

Particulate matter <10 µm (PM10) 24 hour 50 µg/m3 Incremental impact (increase in concentrations from 
the development alone) 

Particulate matter <2.5 µm (PM2.5) 24 hour 25 µg/m3 

 

As the monitoring campaign is four weeks in duration, the short term 24-hour average criteria will be the focus of 

this monitoring report. Discussion regarding compliance with the annual average criteria will be inferred from the 

period average concentrations recorded. 
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3 Monitoring network and methods 

3.1 Monitoring network 

In accordance with Section 5.2.2 of the AQMP, the continuous PM monitoring network  installed at the site for the 

four-week campaign consists of two continuous PM monitoring units.  

In the absence of site specific meteorological measurements, historical wind conditions recorded by the BoM 

Badgerys Creek AWS (located 2.3 km to the south-east of the site) for September were reviewed. The data 

analysis identified a dominance of winds from the north-east and south-west. Consequently, to record upwind 

and downwind PM concentrations at the site, the two continuous PM monitoring units were sited at the north-

east and south-west corners of the site. 

For the September monitoring campaign period, concurrent meteorological monitoring data from the BoM 

Badgerys Creek AWS was collated. Further, to provide an understanding of potential regional-scale air quality 

events, concurrent measurements from the DPE Bringelly air quality monitoring station (AQMS), located 5.9 km to 

the south-east of the site, have been collated. 

The monitoring resources adopted in this campaign are summarised in Table 3.1, and the monitoring locations are 

shown in Figure 3.1. 

Table 3.1 Summary of monitoring locations adopted in monitoring campaign at Luddenham quarry 

 Location ID Description of location EPL identification Coordinates (MGA 56) 

   Easting (m) Northing (m) 

Onsite air quality AQM01 Site boundary in north-
east corner 

289187 6249479 

AQM02 Site boundary in south-
west corner 

288833 6249248 

Reference air quality DPE AQMS Bringelly AQMS 293102 6244719 

Meteorology BoM AWS Badgerys Creek AWS 289920 6246951 

3.2 Monitoring methods 

The BoM Badgerys Creek AWS continuously measures mean wind speed, mean wind direction, the standard 

deviation of wind direction (referred to as ‘sigma-theta’), mean temperature, mean relative humidity, pressure 

and accumulated rainfall. The measurements are recorded as 1-hour averages from 1-minute data. 

The onsite particulate matter monitoring was completed by Ektimo Pty Ltd, a NATA accredited monitoring 

specialist. Ektimo installed two FDS-17 continuous PM monitoring units at the site. The monitoring was conducted 

at ground level, with the inlet positioned at approximately 1.5 m. During the monitoring period the PM10 and 

PM2.5 measurements were taken continuously and recorded as both 1-minute and 1-hour mean values in 

micrograms per cubic metre (μg/m3). Daily average concentrations were also calculated. The PM monitoring 

installations are shown in Photograph 3.1 and Photograph 3.2. 
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Photograph 3.1 AQM01 monitoring location 
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Photograph 3.2 AQM02 monitoring location 
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4 Meteorological data 

4.1 Overview of data for reporting period 

This section of the report presents a summary and analysis of the meteorological data that were collected by the 

BoM Badgerys Creek AWS during the reporting period. 

An overview of the continuous data from the BoM Badgerys Creek AWS is provided in Figure 4.1. The panel on the 

left shows the time series of 1-hour values for each parameter, with the grey bars indicating the presence of data 

and any red bars indicating missing data. Some summary statistics for the reporting period are also given, 

including the mean, median, 95th percentile, minimum, maximum and number of missing points. The data capture 

rate for September is shown in green font. The panel on the right shows the frequency distribution of the values 

for each parameter. 

The key descriptive statistics and time series plots for the meteorological parameters collected at the BoM 

Badgerys Creek AWS during the reporting period are provided in the following sections. 
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Figure 4.1 Meteorological data summary – BoM Badgerys Creek AWS 
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4.2 Meteorological data  

Key descriptive statistics for the meteorological data collected at the BoM Badgerys Creek AWS during the 

reporting period are provided in Table 4.1. The statistics are calculated from the 1-hour values and are shown for 

the month of September.  

Table 4.1 Summary of meteorological data – September 2022 – BoM Badgerys Creek AWS 

Parameter Minimum Maximum Median Average Standard Deviation 

Temperature (°C) 4.3 23.3 13.7 14.0 4.1 

Wind speed (m/s) 0.00 8.6 2.1 2.47 1.7 

Rainfall (mm) 0.00 9.6 0 0.38 1.5 

Relative Humidity 
(%) 

26.00 100 78.5 75.50 20.6 

 

The wind rose for the September monitoring campaign from the BoM Badgerys Creek AWS is presented in Figure 

4.2. The wind rose shows that winds during September were predominately from the south-west and north-east, 

and therefore indicate that the two continuous PM monitoirng units installed at site are appropriatly located to 

record upwind and downwind particulate matter concentrations. 
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Figure 4.2 Monthly wind rose – BoM Badgerys Creek AWS 
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5 Air quality data 

5.1 Overview of data reporting period 

This section of the report presents a summary and analysis of the air quality (PM10 and PM2.5) data that were 

collected at the onsite monitors during the reporting period. The data from the DPE Bringelly AQMS are included 

for comparison. 

An overview of the continuous (hourly) data from the two PM10/PM2.5 monitors located at the site is provided in 

Figure 5.1. Measurements were collected starting from 12.00 am on 1 September 2022 to 9.00 am on 29 

September 2022. 

 

Figure 5.1 Air quality data summary from onsite monitors – September 2022 – the site 
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5.2 PM10 concentrations 

PM10 concentrations are reported here as 24-hour mean values (midnight to midnight). A statistical summary of 

the 24-hour PM10 concentrations at the site during the reporting period is provided in Table 5.1. The 

corresponding values from the DPE Bringelly AQMS are included for comparison. 

The period mean PM10 concentrations for the onsite monitors and the DPE Bringelly AQMS were generally similar. 

Concentrations at the AQM02 site are slightly lower than at the AQM01 site but show that there was a spike in 

the maximum. 

No exceedances of the 24-hour PM10 criterion of 50 μg/m3 were recorded at any location during the campaign. 

Table 5.1 Statistics for PM10 24hr average concentration 

Monitoring 
location 

Mean (µg/m3) Median (µg/m3) Maximum (µg/m3) Standard deviation 

 

Days above 
50 µg/m3 

AQM01 7.9 7.1 20.3 3.5 0 

AQM02 9.8 7.8 45.1 8.2 0 

DPE Bringelly 
AQMS 

10.5 10.7 22.0 4.1 0 

The time series of 24-hour PM10 concentrations recorded at the site and DPE Bringelly AQMS are plotted in Figure 

5.2. The concentrations at all three sites were generally similar across the presented monitoring period. It is noted 

that AQM02 (south-west corner) recorded a notable spike (45.1 µg/m3) on 14 September 2022 that was not 

recorded at the other monitoring locations. Wind conditions for this measurement were moderate to high 

(4.1 m/s to 8.2 m/s) and from the north-east to east. Under these conditions, it is considered that emissions from 

either the site or the neighbouring construction works for the Western Sydney Airport may have been 

contributing sources. 
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Figure 5.2 24 hour mean concentration of PM10 

PM10 concentrations measured by the two onsite monitors at site and by the DPE Bringelly AQMS are also 

presented below using bivariate polar plots and polar annulus plots. 

The bivariate polar plots (Figure 5.3 to Figure 5.5) show how PM10 concentrations vary by wind speed and wind 

direction over the measuring period. The plots provide a graphical impression of potential sources influencing 

PM10 concentrations at the monitoring locations.  

The following points are noted from the bivariate polar plots (Figure 5.3 to Figure 5.5): 

• the bivariate polar plots for AQM01 and AQM02 (Figure 5.3 and Figure 5.4 respectively) show a distinct 

signal to the northwest, which is unlikely to be associated with emissions from the site; 

• the bivariate polar plot for AQM02 (Figure 5.4) shows a notably stronger signal to the northeast than 

AQM01 (Figure 5.3), which is likely to be associated with emissions from the site; 

• the bivariate polar plot for AQM02 (Figure 5.4) also shows a distinct signal when winds are from the south-

west which is likely to be associated with emissions from construction activities at the Western Sydney 

Airport; and 

• the bivariate polar plot for the DPE Bringelly AQMS (Figure 5.5) shows a signal to the east, which is likely to 

be associated with emissions from domestic heating and road traffic. 

The polar annulus plots (Figure 5.6 to Figure 5.8) show the temporal variation in the PM10 concentration by wind 

direction during the whole reporting period. In this case the temporal variation is by hour of the day (0 to 23). 

• the polar annulus plots for AQM01 and AQM02 (Figure 5.6 and Figure 5.7 respectively) show that the 

highest concentrations occur between 8.00 am and 4.00 pm, and are likely to be associated with 

operations at the site or neighbouring construction activities; and 

• the polar annulus plots for the DPE Bringelly AQMS (Figure 5.8) shows that the highest concentrations 

occur between in the morning (approximately 8.00 am) and in the evening to night (6.00 pm to 12.00 am), 
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supporting the earlier conclusion that recorded concentrations are likely to be associated with emissions 

from domestic heating (night) and road traffic (morning). 

 

Figure 5.3 Monthly bivariate polar plots for PM10 at AQM01 
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Figure 5.4 Monthly bivariate polar plots for PM10 at AQM02 
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Figure 5.5 Monthly bivariate polar plots for PM10 at DPE Bringelly 
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Figure 5.6 Polar annulus plots for PM10 at AQM01 
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Figure 5.7 Polar annulus plots for PM10 at AQM02 
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Figure 5.8 Polar annulus plots for PM10 at DPE Bringelly AQMS 

 

5.3 PM2.5 concentrations 

The presentation of the PM2.5 data follows the same format as that for PM10. A statistical summary of the 24-hour 

PM2.5 concentrations at Luddenham quarry during the reporting period is provided in Table 5.2. The 

corresponding values from the DPE Bringelly AQMS are included for comparison.  

For the monitoring campaign period, the PM2.5 concentrations at Luddenham quarry were generally lower than at 

the DPE Bringelly AQMS site. 

Table 5.2 Statistics for PM2.5 24hr average concentrations 

Monitoring 
location 

Mean (µg/m3) Median (µg/m3) Maximum (µg/m3) Standard deviation 

 

Days above 
50 µg/m3 

AQM01 3.8 3.9 5.7 0.8 0 

AQM02 3.7 3.5 6.5 1.0 0 

DPE Bringelly 
AQMS 

4.6 4.6 6.8 1.4 0 
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The time series of 24-hour PM2.5 concentrations recorded at the site and Bringelly are plotted in Figure 5.9. As 

with PM10, the concentrations at all three sites were generally similar. 

 

Figure 5.9 Daily mean PM2.5 concentration 

The bivariate polar plots for PM2.5 are shown in Figure 5.10 to Figure 5.12, and the polar annulus plots are shown 

in Figure 5.13 to Figure 5.15. 

The following points are noted from the bivariate polar plots (Figure 5.10 to Figure 5.11): 

• the bivariate polar plots for AQM01 and AQM02 (Figure 5.10 and Figure 5.11 respectively) show generally 

low concentrations in all directions, however there are slightly higher concentrations recorded when winds 

are from the north-east to east; and  

• the bivariate polar plot for the DPE Bringelly AQMS (Figure 5.12) shows a signal to the east, which is likely 

to be associated with emissions from domestic heating and road traffic. 

The polar annulus plots (Figure 5.13 and Figure 5.14) show the temporal variation in the PM2.5 concentration by 

wind direction during the whole reporting period. In this case the temporal variation is by hour of the day (0 to 

23). 

• the polar annulus plots for AQM01 and AQM02 (Figure 5.13 and Figure 5.14 respectively) show that the 

highest concentrations occur between 8.00 am and 4.00 pm, and are likely to be associated with 

neighbouring construction activities; and 

• the polar annulus plots for the DPE Bringelly AQMS (Figure 5.15) shows that the highest concentrations 

occur between early afternoon to early the next morning (12.00 pm to 8.00 am) supporting the earlier 

conclusion that recorded concentrations are likely to be associated with emissions from domestic heating 

(night) and road traffic (early morning). 
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Figure 5.10 Bivariate polar plot for PM2.5 at AQM01 
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Figure 5.11 Bivariate polar plot for PM2.5 at AQM02 
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Figure 5.12 Bivariate polar plot for PM2.5 at DPE Bringelly 
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Figure 5.13 Polar annulus plot for PM2.5 at AQM01 
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Figure 5.14 Polar annulus plot for PM2.5 at AQM02 
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Figure 5.15 Polar annulus plot for PM2.5 at DPE Bringelly 

 

5.4 Upwind and downwind concentrations 

As stated in Section 1.2, the upwind and downwind monitoring will enable compliance assessment against the 

short-term air quality criteria, which are evaluated against the increment increase from the development alone, 

as follows: 

• PM contribution from quarry = downwind concentration minus upwind concentration. 

To determine the potential contribution from the site to recorded concentrations, the periods of the September 

2022 monitoring campaign where the wind direction aligned with the two onsite PM monitoring locations were 

interrogated. For the purpose of this analysis, upwind and downwind conditions were considered to occur when 

winds were between 15° and 65° (AQM01 is upwind, AQM02 is downwind of the site) and between 215° and 265° 

(AQM02 is upwind, AQM01 is downwind of the site). 

The mean PM10 and PM2.5 concentrations and wind speeds when the site was upwind or downwind of each 

monitor are given in Table 5.3. The number of hours for each condition is also provided. 

For AQM01, PM10 and PM2.5 concentrations were both higher upwind than downwind. For AQM02 PM10 and 
PM2.5 concentrations were both higher downwind than upwind.  
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Table 5.3 PM10 and PM2.5 concentrations upwind and downwind of site 

 AQM upwind of site AQM downwind of site 

Parameter Mean (µg/m3) Mean wind 
speed (m/s) 

Hours 
upwind 

Mean (µg/m3) Mean wind 
speed (m/s) 

Hours 
downwind 

PM10 AQM01 10.4 1.9 126 5.6 2.8 133 

AQM02 4.8 2.8 133 15.8 1.9 126 

PM2.5 AQM01 4.6 1.9 126 2.9 2.8 133 

AQM02 2.7 2.8 133 4.3 1.9 126 

The potential contribution to recorded PM10 and PM2.5 concentrations from onsite emission sources (eg 

quarrying, haulage of material, wind erosion)   have been calculated by reviewing the differences in mean 

measurements at the two locations under upwind and downwind periods (ie AQM01 upwind and AQM02 

downwind). The average difference at each site is presented in Table 5.4. For the monitoring period, the average 

difference (or site contribution) is between 0.8 µg/m3 and 5.4 µg/m3 for PM10, and less than 0.2 µg/m3 for PM2.5. 

Table 5.4 PM contributions from quarry 

Parameters Average contribution (µg/m3) 

PM10 AQM01 5.4 

AQM02 0.8 

PM2.5 AQM01 negligible 

AQM02 0.2 

5.5 TSP concentrations 

Measurements of TSP were not collected at the site during the September 2022 monitoring campaign. As stated 

in Section 1.2, TSP concentrations would be inferred from PM10 concentrations based on the assumption that 

PM10 is 40% of TSP. 

For the average PM10 concentrations recorded by the two onsite monitoring locations, the derived average TSP 

concentrations are 19.7 µg/m³ and 24.6 µg/m³ for AQM01 and AQM02 respectively. Both concentrations are well 

below the applicable assessment criteria of 90 µg/m³ (Table 2.1), however it is noted that the TSP assessment 

criteria applies to annual average concentrations. 
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6 Conclusions 

EMM has been commissioned to manage a short-term ambient air quality monitoring campaign at the site.  

A four week monitoring programme was completed during September 2022 using two continuous PM monitoring 

units (FDS PM monitoring system) to recorded concentrations of PM10 and PM2.5. Meteorological measurements 

for the monitoring period were sourced from the nearby BoM Badgerys Creek AWS. The onsite PM monitoring 

data was also compared with monitoring data for the same period from the DPE Bringelly AQMS. 

The monitoring equipment was deployed at the north-east and south-west corners of the site, with a specific 

focus of the monitoring study to record upwind and downwind concentrations.  

A summary of the monitoring results is as follows: 

• no exceedances of the 24-hour PM10 criterion of 50 µg/m3 were recorded at either of the onsite monitoring 

locations; 

• no exceedances of the 24-hour PM2.5 criterion of 25 µg/m3 were recorded at either of the onsite 

monitoring locations; and 

• the PM10 and PM2.5 concentrations recorded at the site were generally comparable with the concurrent 

measurements at the DPE Bringelly AQMS for the same period; 

• when upwind and downwind concentrations were considered, the contribution from the site did not result 

in an exceedance of the criteria specified in Chapter 2; and 

• it is inferred that no exceedances of the annual TSP criterion of 90 µg/m³ would occur based on the 

recorded PM10 concentrations. 
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A.1 Daily average PM10 and PM2.5 data 

Table A.1 Daily average PM10 and PM2.5 concentration (µg/m3) 

Date PM10 concentration (µg/m3) PM2.5 concentration (µg/m3) 

AQMO1 AQMO2 AQMO1 AQMO2 

1/09/2022 Less than 24-hours of data 

2/09/2022 10.5 11.3 4.2 3.5 

3/09/2022 5.3 5.9 2.4 3.0 

4/09/2022 3.5 4.0 2.8 3.2 

5/09/2022 5.5 5.3 3.9 2.9 

6/09/2022 7.0 7.0 3.9 3.2 

7/09/2022 12.6 13.8 4.2 3.6 

8/09/2022 6.9 21.3 4.1 4.5 

9/09/2022 6.4 6.7 4.3 3.8 

10/09/2022 4.4 3.8 3.2 2.6 

11/09/2022 8.0 4.3 3.6 2.7 

12/09/2022 9.7 8.7 4.1 3.1 

13/09/2022 8.8 11.9 3.7 3.7 

14/09/2022 11.8 45.1 3.9 4.7 

15/09/2022 6.4 8.8 3.9 3.7 

16/09/2022 5.9 5.8 3.9 3.0 

17/09/2022 5.6 5.6 2.9 2.9 

18/09/2022 4.1 3.3 3.2 2.5 

19/09/2022 8.7 11.8 3.0 3.0 

20/09/2022 20.3 15.4 4.2 3.7 

21/09/2022 12.8 13.7 5.4 5.7 

22/09/2022 7.1 8.4 4.1 4.5 

23/09/2022 8.9 11.0 5.7 6.5 

24/09/2022 7.3 7.8 4.8 5.0 

25/09/2022 5.1 4.5 3.8 2.9 

26/09/2022 8.4 9.2 3.5 4.1 

27/09/2022 7.1 7.1 3.0 4.1 

28/09/2022 4.3 4.4 2.6 2.5 

29/09/2022 Less than 24-hours of data 
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1 Introduction 

EMM Consulting Pty Limited (EMM) was engaged by Luddenham Operations Pty Ltd to complete bi-annual 

attended noise monitoring surveys, relating to Luddenham Quarry. 

The purpose of the monitoring was to address the requirements of the site’s Project Approval 06_0159 (PA) and 

Environment Protection License (EPL) 21562, and in accordance with the Noise Management Plan (NMP). 

This report presents the results and findings of the attended noise monitoring surveys, conducted on 13 and 14 

September 2022. 

The following material was referenced as part of this assessment and were current as of 20 September 2022: 

• Luddenham Operations Pty Ltd, Luddenham Quarry Noise Management Plan (NMP), updated on 
30 September 2021; 

• NSW Environment Protection Authority (EPA), Environmental Protection License (EPL) 21562 (updated 
30 August 2021); 

• NSW Environment Protection Authority (EPA), Industrial Noise Policy (INP), 2000; 

• NSW Environment Protection Authority (EPA), Noise Policy for Industry (NPfI), 2017; and 

• Australian Standard (AS) 1055-2018 ‘Acoustics – Description and measurement of environmental noise’. 

Several technical terms are discussed in this report, these are explained in the Glossary. 
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2 Noise limits and monitoring requirements 

Noise assessment criteria for the operations are provided in the site’s EPL which is included as Appendix A. These 

are specified at locations which are representative of residences potentially impacted by quarry noise. 

2.1 Noise Limits 

EPL 21562 nominates noise monitoring locations and noise limits for Luddenham Quarry which are reproduced in 

Table 2.1 and shown in Figure 3.1. 

 

Table 2.1 Monitoring locations 

EPA Identification No. Type of monitoring point Location description Noise Limits dBLAeq, 15 min 

R1 Residential 2161–2177 Elizabeth Drive, Luddenham 41 

R2 Residential 2111–2141 Elizabeth Drive, Luddenham 43 

R3 Residential 285 Adams Road, Luddenham  53 

R4 Residential 5 Anton Road, Luddenham 46 

R5 Residential 185 Adams Road, Luddenham 45 

R6 Residential 225 Adams Road, Luddenham 52 

R7 Residential 161 Adams Road, Luddenham 41 

R8 Residential 2510–2550 Elizabeth Drive, Luddenham 41 

Notes: 1.  Day is the period from 7 am to 6 pm Monday to Saturday and 8 am to 6 pm Sunday and public holidays. Evening is the period from 
6 pm to 10 pm. Night is the period from 10 pm to 7 am Monday to Saturday and 10 pm to 8 am Sunday and public holidays. 

2.2 Meteorological conditions 

Condition L2.3 of the EPL states the meteorological conditions which the noise limits apply under: 

L3.2 Noise-enhancing meteorological conditions: 

a) The noise limits set out in condition L2.1 apply under the meteorological conditions listed in 

the table below. 

b) For those meteorological conditions not referred to in condition L2.1(a) table, the noise limits 

that apply are the noise limits in conditions L2.1 table plus 5 dB. 

The table from Condition L2.3 is reproduced in Table 2.2 below. 

Table 2.2 Applicable meteorological conditions 

Assessment period Meteorological conditions 

Day Stability Categories A, B, C and D with wind speeds up to and including 3 m/s at 10 m above ground level. 

Evening Stability Categories A, B, C and D with wind speeds up to and including 3 m/s at 10 m above ground level. 

Night Stability Categories A, B, C and D with wind speeds up to and including 3 m/s at 10 m above ground level; or 
Stability category E and F with wind speeds up to and including 2 m/s at 10 m above ground level. 
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Condition L2.4 specifies the source of meteorological data to be used and method for determining stability 

categories: 

L2.4 For the purpose of condition L2.3: 

a) The meteorological conditions are to be determined from meteorological data obtained from 

the meteorological weather station identified as Bureau of Meteorology AWS at Badgerys 

Creek, NSW (Station no 067108). 

b) Stability category shall be determined using the following method from Fact Sheet D of the 

Noise Policy for Industry (NSW EPA, 2017):  

i. Use of sigma-theta data (section D1.4). 

It is noted that the site only operates during the day period. 

2.3 Modification Factors 

Section L2.7 of the EPL states that noise generated by the site is subject to the modifying factors provided in 

Section 4 of the INP (EPA 2000), where applicable. The INP Application Notes (updated 2017) state that Section 4 

of the INP has been withdrawn and the method for the application of modification factor corrections outlined in 

Fact Sheet C of the Noise Policy for Industry (NPfI) (EPA 2017) is to be used when assessing the presence of 

annoying characteristics of a noise source. 

Modifying factor adjustments are required to be applied for noise levels with annoying characteristics such as 

tonal noise, impulsive noise and low frequency noise. Tonal or impulsive noise are not typical to pulp and paper 

mill operations, in particular when measured at significant distances from site. Furthermore, monitoring data 

confirmed that tonal and impulsive characteristics were present for measurements at R3, R6, R5, R6 and R7. A 

2dB correction has been applied to these measurements. Low frequency noise was considered further in the 

assessment. 

Fact Sheet C of the NPfI provides guidelines for applying modifying factor adjustments to account for low 

frequency noise emissions. The NPfI specifies that a difference of 15 dB or more between site ‘C-weighted' and 

site ‘A-weighted' noise emission levels indicates the potential for an unbalanced spectrum and potential increased 

annoyance. Where a difference of 15 dB or more between site ‘C-weighted' and site ‘A-weighted' noise emission 

levels has been identified, the one-third octave band centre frequency noise levels recorded has been compared 

to the values in Table C2 of the NPfI reproduced in Table 2.3. 

Table 2.3 One-third octave low-frequency noise thresholds 

 One-third octave LZeq,15min threshold level 

Frequency (Hz) 10 12.5 16 20 25 31.5 40 50 63 80 100 125 160 

dB (Z) 92 89 86 77 69 61 54 50 50 48 48 46 44 

A modifying factor adjustment is to be applied where the site ‘C-weighted' and site ‘A-weighted' noise emission 

level is 15 dB or more and: 

• where any of the one-third octave band centre frequency noise levels in Table 2.3 are exceeded by up to and 
including 5 dB and cannot be mitigated, a 2 dB positive adjustment to measured/predicted A-weighted levels 
applies for the evening/night period; or 

• where any of the one-third octave band centre frequency noise levels in Table 2.3 are exceeded by more 

than 5 dB and cannot be mitigated, a 5 dB positive adjustment to measured/predicted A-weighted levels 

applies for the evening/night period and a 2 dB positive adjustment applies for the daytime period. 
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Hence, where possible throughout each survey the operator has estimated the difference between site ‘C-

weighted' and site ‘A-weighted' noise emission levels by matching audible sounds with the response of the 

analyser (LCeq-LAeq). Where this was deemed to be 15 dB or greater, the measured one-third octave band centre 

frequencies have been compared to the values in Table 2.3 to identify the relevant modifying factor correction (if 

applicable). This method has been applied to this assessment as discussed in Section 5. 

It is of note that the NPfI states that low frequency noise corrections only apply under the standard or noise-

enhancing (ie applicable) meteorological conditions (refer Section 2.1). 
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3 Assessment methodology 

3.1 Attended noise monitoring 

To quantify noise emissions, 15-minute attended noise surveys were completed at privately-owned properties 

(referred to herein as assessment locations) surrounding the site. Where access to a property was not granted, 

access restricted due to local road closures and or measurement at assessment location was not practical due to 

localised construction activities, monitoring was completed at alternative representative locations and results 

were calculated back for the actual assessment location. This approach is consistent with the approved NMP for 

the site and the NPfI. The attended monitoring was completed during the day period in accordance with section 

M4.1 of the EPL. The assessment locations are listed in Table 3.1and shown on Figure 3.1 

Table 3.1 Attended noise monitoring locations 

Monitoring 
location 

Description Location GDA94/MGA56 

Easting 
(m) 

Northing 
(m) 

R1 Approximately 880 m 
northwest of the site 

2161–2177 Elizabeth Drive, Luddenham 288807 6250432 

R2 Approximately 680 m 
northwest of the site 

2111–2141 Elizabeth Drive, Luddenham 289142 6250089 

A1 Approximately 260 m 
north of site 

Northern site boundary utilised to calculate for R3 – 285 Adams 
Road, Luddenham 

288937 6249498 

A2 Approximately 180 m 
southwest of the site 

Southwestern site boundary utilised to calculate for R4 - 5 
Anton Road, Luddenham, R5 – 185 Adams Road, Luddenham 
and R7 – 161 Adams Road, Luddenham 

288880 6249230 

A3 Approximately 260 m 
west of the site 

Western site boundary utilised to calculate for R6 - 225 Adams 
Road, Luddenham 

288912 6249491 

A4 Approximately 1016 m 
northwest of the site 

196 – 214 Adams Road, Luddenham utilised to calculate for R8 
- 2510–2550 Elizabeth Drive, Luddenham 

288632 6249769 

3.2 Instrumentation 

A Brüel & Kjær Type 2250 sound level meter (serial number 3008201) was used to conduct 15-minute attended 

measurements and record 1/3 octave band centre frequency and statistical noise indices. The sound analyser was 

calibrated before and on completion of the survey using a Svantek SV36 calibrator (s/n 86311). The instruments 

were within their NATA laboratory calibration period during the time of these readings. Refer to Appendix B for 

calibration certificates. 
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3.3 Weather conditions 

Weather data for the monitoring period was sourced from the Bureau of Meteorology (BoM) Automated Weather 

Station (AWS) located at Badgerys Creek (Station ID 067108). Wind speeds are stated with reference to a height of 

10 m above ground level (AGL). 

The presence of temperature inversion conditions was determined for the monitoring period in accordance with 

the Sigma Theta method specified in Fact Sheet D of the NPfI (EPA 2017). Table 3.2 is an excerpt from Fact Sheet 

D of the NpfI (EPA 2017) showing the range of vertical temperature gradients for each Pasquill-Guilford stability 

category. 

Table 3.2 Stability categories and vertical temperature gradients 

Stability category Range of vertical temperature gradient, DT/DZ (°C/100 m) 

A DT/DZ < -1.9 

B -1.9 ≤ DT/DZ < -1.7 

C -1.7 ≤ DT/DZ < -1.5 

D -1.5 ≤ DT/DZ < -0.5 

E -0.5 ≤ DT/DZ < 1.5 

F 1.5 ≤ DT/DZ < 4.0 

G DT/DZ ≥ 4.0 

Source: NpfI (EPA 2017). 

3.4 Site operating hours 

In accordance with EPL 21562 the hours of operation are limited to between 7.00am and 6.00pm Monday to 

Friday. The Applicant must ensure that no haulage vehicles enter or leave the site between 6.00pm and 7.00am 

Monday to Friday, and on public holidays. Maintenance activities will be conducted between 7.00am and 6.00pm 

Monday to Friday or 7.00am and 1.00pm on Saturday. No other work is to be undertaken on Saturday, Sunday or 

public holidays. 
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4 Monitoring data and discussion 

Attended noise monitoring results and calculated noise contributions are summarised in Table 4.1.  

The weather data confirmed that EPL meteorological criteria (Condition L2.3) were exceeded during one of the 24 

attended measurements.  

In accordance with the EPL, noise limits for those periods were those listed in Condition L2.1 plus 5 dB. Average 

wind speed, wind direction, cloud cover and stability category present during each 15-minute attended 

measurement are provided in Table 4.1. 

During the period that site was operational, typical activities included: 

• Day (7:00 am to 6:00 pm): 

- one 50t excavator loading residual material out; 

- one D9 dozer operating 

- two 45t articulated dump trucks 

- trucks tipping/being loaded out. 

 

Quarry operations were inaudible at location A5 and A6. If this type of noise source is inaudible, it is generally at 

least 10 dB below the background (LA90) noise level in such environments. Given this, the quarry’s LAeq (15 min) noise 

contribution is estimated at 10 dB less than the measured background (LA90) and is therefore compliant with the 

relevant EPL limits. 

Quarry operations were audible during attended measurements at A1 and A3. Site contributions were estimated 

using a combination of operator observations at the time of measurement, filtering of extraneous noise and the 

application of a low pass filter in order to exclude extraneous higher frequency noise such as birdsong and insects. 

Site contributions were compliant (below) EPL LAeq,15min criterion during all attended day period measurements.  

Based on a detailed review and analysis of noise measurement data, there was evidence of low frequency noise 

and tonality as defined in the NPfI (EPA 2017) at locations A1, A2 and A3based on the alternate measurement 

locations considered (Figure 3.1); therefore, modifying factor penalties were applicable. 
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Table 4.1 Attended noise monitoring results –13-14 September, 2022 

Location Start time 

(period)1 

Total noise levels, dB Calculated site 
contribution, dB 

EPL limits, dB Meteorological 
conditions2 

Exceedance, 
dB 

Notes 

LAmin LA90, 

15min 
LAeq, 

15min 
LAmax LAeq, 15min LAeq, 15min  LAeq, 15min  

R6 (A3)2 9:42 am 

 

44 46 49 72 46 52 2.5 m/s SE, 

Category B, 

Nil Site audible. Persistent material handling, engine revs, haul 
trucks idling and horn blasts. 

Other noise included birdsong and aircraft pass over. 

R3 (A1)2 10:04 am 

 

40 42 47 64 43 53 2 5 m/s SSE, 

Category B, 

Nil Site audible. Persistent material handling, engine revs, haul 
trucks idling and horn blasts. 

Other noise included birdsong and aircraft pass over. 

R3 (A1)2 10:21 am 

 

40 44 54 71 46 53 2.7 m/s SSE, 
Category A, 

Nil Site audible. Persistent dozer noise, material handling, 
engine revs, haul trucks idling and horn blasts. 

Other noise included birdsong and aircraft pass over. 

R2 10:45 am 

 

48 51 61 76 IA 

(≤41) 

43 2.6 m/s SSW, 
Category B, 

Nil Site inaudible 

Other noise sources included persistent livestock, hum of 
other industry and dominant local and distant traffic 
(constant). Aircraft pass by.  

R2 11:38 am 

 

44 48 62 81 IA 

(≤38) 

43 2.5 m/s SE, 
Category B, 

Nil Site inaudible 

Other noise sources included persistent livestock, hum of 
other industry and dominant local and distant traffic 
(constant). Aircraft pass by.  

R1 12:04 pm 

 

44 47 65 82 IA 

(≤37) 

41 2.3 m/s ESE, 
Category A, 

Nil Site inaudible 

Other noise included persistent local traffic (dominant), 
frequent livestock, non-site related construction noise and 
distant traffic (constant).  

R1 12:40 pm 

 

43 47 64 81 IA 

(≤37) 

463 3.2 m/s SE, 
Category A, 

Nil Site inaudible 

Other noise included persistent local traffic (dominant), 
frequent livestock, non-site related construction noise and 
distant traffic (constant). Aircraft pass by 
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Table 4.1 Attended noise monitoring results –13-14 September, 2022 

Location Start time 

(period)1 

Total noise levels, dB Calculated site 
contribution, dB 

EPL limits, dB Meteorological 
conditions2 

Exceedance, 
dB 

Notes 

LAmin LA90, 

15min 
LAeq, 

15min 
LAmax LAeq, 15min LAeq, 15min  LAeq, 15min  

R8 (A4)2 1:02 pm 

 

40 43 56 85 37 41 2.5 m/s ESE, 

Category A, 

Nil Site audible. Persistent material handling, engine revs, dozer 
sound and horn blasts. 

Other noise included aircraft pass by, distant traffic and 
frequent insects and birdsong. 

R8 (A4)2 1:19 pm 

 

37 41 61 85 37 41 3.0 m/s E, 

Category A, 

Nil Site audible. Persistent material handling, engine revs, dozer 
sound and horn blasts. 

Other noise included aircraft pass by, distant traffic and 
frequent insects and birdsong. 

R4 (A2)2 1:50 pm 

 

41 45 48 61 39 46 2.9 m/s E, 

Category A, 

Nil Site audible. Persistent dozer noise, material handling, 
engine revs, haul trucks idling and horn blasts. 

Other noise included birdsong and aircraft pass over. 

R4 (A2)2 2:06 pm 

 

40 45 49 64 40 46 2.9 m/s SSE 

Category A, 

Nil Site audible. Persistent dozer noise, material handling, 
engine revs, haul trucks idling and horn blasts. 

Other noise included birdsong and aircraft pass over. 

R5 (A2)2 1:50 pm 

 

41 45 48 61 38 45 2.9 m/s E, 

Category A, 

Nil Site audible. Persistent dozer noise, material handling, 
engine revs, haul trucks idling and horn blasts. 

Other noise included birdsong and aircraft pass over. 

R5 (A2)2 2:06 pm 

 

40 45 49 64 39 45 2.9 m/s SSE 

Category A, 

Nil Site audible. Persistent dozer noise, material handling, 
engine revs, haul trucks idling and horn blasts. 

Other noise included birdsong and aircraft pass over. 

R7 (A2)2 1:50 pm 

 

41 45 48 61 34 41 2.9 m/s E, 

Category A, 

Nil Site audible. Persistent dozer noise, material handling, 
engine revs, haul trucks idling and horn blasts. 

Other noise included birdsong and aircraft pass over. 
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Table 4.1 Attended noise monitoring results –13-14 September, 2022 

Location Start time 

(period)1 

Total noise levels, dB Calculated site 
contribution, dB 

EPL limits, dB Meteorological 
conditions2 

Exceedance, 
dB 

Notes 

LAmin LA90, 

15min 
LAeq, 

15min 
LAmax LAeq, 15min LAeq, 15min  LAeq, 15min  

R7 (A2)2 2:06 pm 

 

40 45 49 64 31 41 2.9 m/s SSE 

Category A, 

Nil Site audible. Persistent dozer noise, material handling, 
engine revs, haul trucks idling and horn blasts. 

Other noise included birdsong and aircraft pass over. 

R6 (A3)2 2:26 pm 

 

45 49 57 72 48 52 2.8 m/s SSE, 

Category A, 

Nil Site audible. Persistent material handling, engine revs, haul 
trucks idling and horn blasts. 

Other noise included birdsong and aircraft pass over. 

R3 (A1)2 8:19 am 

 

41 45 49 65 46 53 1.9 m/s SW, 

Category D, 

Nil Site audible. Persistent material handling, engine revs, dozer 
sound, haul trucks idling and horn blasts. 

Other noise included birdsong and aircraft pass over. 

R3 (A1)2 8:36 am 

 

40 44 47 40 44 53 2.5 m/s SW, 

Category D, 

Nil Site audible. Persistent material handling, engine revs, haul 
trucks idling and horn blasts. Dozer operating inconsistently 
across measurement period. 

Other noise included birdsong and aircraft pass over. 

R6 (A3)2 8:53 am 

 

40 43 48 64 43 52 1.9 m/s WSW, 

Category D, 

Nil Site audible. Persistent material handling, engine revs, haul 
trucks idling and horn blasts. 

Other noise included birdsong and aircraft pass over. 

R6 (A3)2 9:09 am 

 

41 44 50 75 43 52 2.5 m/s SW, 

Category C, 

Nil Site audible. Persistent material handling, engine revs, haul 
trucks idling and horn blasts. 

Other noise included birdsong and aircraft pass over. 

R5 (A2)2 9:34 am 

 

42 46 57 73 38 45 1.7 m/s SSW, 

Category A, 

Nil Site audible. Persistent material handling, engine noise and 
revs, horn blasts, haul trucks unloading material. 

Other noise included persistent birdsong (dominant) and 
aircraft pass by.  
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Table 4.1 Attended noise monitoring results –13-14 September, 2022 

Location Start time 

(period)1 

Total noise levels, dB Calculated site 
contribution, dB 

EPL limits, dB Meteorological 
conditions2 

Exceedance, 
dB 

Notes 

LAmin LA90, 

15min 
LAeq, 

15min 
LAmax LAeq, 15min LAeq, 15min  LAeq, 15min  

R5 (A2)2 9:51 am 

 

39 42 58 72 33 45 1.7 m/s SSW, 

Category A, 

Nil Site audible. Persistent material handling, engine noise and 
revs, horn blasts, haul trucks unloading material. 

Other noise included persistent birdsong (dominant) and 
aircraft pass by. 

R4 (A2)2 9:34 am 

 

42 46 57 73 39 46 1.7 m/s SSW, 

Category A, 

Nil Site audible. Persistent material handling, engine noise and 
revs, horn blasts, haul trucks unloading material. 

Other noise included persistent birdsong (dominant) and 
aircraft pass by.  

R4 (A2)2 9:51 am 

 

39 42 58 72 34 46 1.7 m/s SSW, 

Category A, 

Nil Site audible. Persistent material handling, engine noise and 
revs, horn blasts, haul trucks unloading material. 

Other noise included persistent birdsong (dominant) and 
aircraft pass by. 

R7 (A2)2 9:34 am 

 

42 46 57 73 34 41 1.7 m/s SSW, 

Category A, 

Nil Site audible. Persistent material handling, engine noise and 
revs, horn blasts, haul trucks unloading material. 

Other noise included persistent birdsong (dominant) and 
aircraft pass by.  

R7 (A2)2 9:51 am 

 

39 42 58 72 29 41 1.7 m/s SSW, 

Category A, 

Nil Site audible. Persistent material handling, engine noise and 
revs, horn blasts, haul trucks unloading material. 

Other noise included persistent birdsong (dominant) and 
aircraft pass by. 

R2 10:17 am 

 

39 44 65 85 IA 

(≤34) 

43 1 7 m/s NNE, 

Category A 

Nil Site inaudible 

Other noise sources included persistent livestock, hum of 
other industry and dominant local and distant traffic 
(constant). Aircraft pass by. 
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Table 4.1 Attended noise monitoring results –13-14 September, 2022 

Location Start time 

(period)1 

Total noise levels, dB Calculated site 
contribution, dB 

EPL limits, dB Meteorological 
conditions2 

Exceedance, 
dB 

Notes 

LAmin LA90, 

15min 
LAeq, 

15min 
LAmax LAeq, 15min LAeq, 15min  LAeq, 15min  

R2 10:48 am 

 

44 49 67 86 IA 

(≤39) 

43 1. 7 m/s 
NNW, 

Category A 

Nil Site inaudible 

Other noise sources included persistent livestock, hum of 
other industry and dominant local and distant traffic 
(constant). Aircraft pass by. 

R1 11:43 am 

 

38 44 65 82 IA 

(≤34) 

41 2.5 m/s NNW, 

Category A 

Nil Site inaudible 

Other noise included persistent local traffic (dominant), 
frequent livestock and distant traffic (constant). 

R1 11:59 am 

 

42 46 65 85 IA 

(≤36) 

41 1.9 m/s NNE, 

Category A 

Nil Site inaudible 

Other noise included persistent local traffic (dominant), 
frequent livestock and distant traffic (constant). 

R8 (A4)2 12:19 pm 

 

40 42 54 77 38 41 1.7 m/s ENE, 

Category A 

Nil Site audible. Persistent material handling, engine revs, dozer 
sound and horn blasts. 

Other noise included aircraft pass by, distant traffic and 
frequent birdsong. 

R8 (A4)2 12:35 pm 

 

37 40 57 84 35 41 1.9 m/s NE, 

Category A 

Nil Site audible. Persistent material handling, engine revs, dozer 
sound and horn blasts. 

Other noise included aircraft pass by, distant traffic and 
frequent birdsong. 

Notes: 1. Meteorological conditions stated are as recorded at the on-site weather station, wind speeds were recorded at 10m AGL. 
2. Access to this property was not granted, access restricted due to local road closures and or measurement at assessment location was not practical due to localised construction activities, hence attended 
noise monitoring was completed at an alternative representative locations (refer to Figure 3.1) and site contribution calculated back to the assessment location in accordance with the approved NMP for the 
site. 
3. In accordance with Condition L3.2, where meteorological conditions exceed those specified in Condition L3.2, the EPL limits for these periods are those listed in Condition L3.1 plus 5 dB.  
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5 Conclusion 

EMM has completed a review of operational noise for the  bi-annual Luddenham quarry operations.. 

Attended noise monitoring was conducted during the day period on 13 and 14 September 2022. The applicability 

of noise limits was assessed with reference to weather data from the BoM’s Badgerys Creek AWS. 

The site was operational during all attended measurements. 

Attended noise monitoring observations and results demonstrate that operational noise from the site was audible 

during most attended measurements. Site contributions were demonstrated to be compliant during all  24 

samples captured.  
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Glossary 

Several technical terms are discussed in this report. These are explained in Table G.5.1. 

Table G.5.1 Glossary of acoustic terms 

Term Description 

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

LA1 The 'A-weighted' noise level which is exceeded 1% of the time. 

LA1,1 minute The 'A-weighted' noise level exceeded for 1% of the specified time period of 1-minute. 

LA10 The 'A-weighted' noise level which is exceeded 10% of the time. It is approximately equivalent to the 
average of maximum noise level. 

LA90 Commonly referred to as the background noise level. The 'A-weighted' noise level exceeded 90% of the 
time. 

LAeq The energy average noise from a source. This is the equivalent continuous 'A-weighted' sound pressure 
level over a given period. The LAeq,15 minute descriptor refers to an LAeq noise level measured over a 
15--minute period. 

LAmin The minimum 'A-weighted' noise level received during a measuring interval. 

LAmax The maximum root mean squared 'A-weighted' sound pressure level (or maximum noise level) received 
during a measuring interval. 

LCeq The equivalent continuous 'C-weighted' sound pressure level over a given period. The LCeq,15 minute 
descriptor refers to an LCeq noise level measured over a 15-minute period. C-weighting can be used to 
measure low frequency noise. 

Day period Monday – Saturday: 7 am to 6 pm, on Sundays and Public Holidays: 8 am to 6 pm. 

Evening period Monday – Saturday: 6 pm to 10 pm, on Sundays and Public Holidays: 6 pm to 10 pm. 

Night period Monday – Saturday: 10 pm to 7 am, on Sundays and Public Holidays: 10 pm to 8 am. 

Temperature inversion A meteorological condition where the atmospheric temperature increases with altitude. 

Vibration Dose Value 
(VDV) 

Vibration Dose is a parameter that combines the magnitude of vibration and the time for which it occurs. 
VDV is a cumulative measurement of the vibration level received over a 15-hour or 9-hour period (Day 
and night). 

It is useful to have an appreciation of the decibel (dB), the unit of noise measurement. Table G.5.2 gives an 

indication as to what an average person perceives about changes in noise levels in the environment. Examples of 

common noise levels are provided in Figure G.1. 

  



 

 

J190749 | RP73 | v0-1   16 

 

Table G.5.2 Perceived change in noise 

Change in sound pressure level (dB) Perceived change in noise in surrounding environment 

up to 2 not perceptible 

3 just perceptible 

5 noticeable difference 

10 twice (or half) as loud 

15 large change 

20 four times (or quarter) as loud 



 

 

J190749 | RP73 | v0-1   17 

 

 

Figure G.1 Common noise levels  
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