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1. Statement of Compliance 

Table 1: Statement of Compliance 

All Conditions of the relevant approval(s) were complied with? 

Old Northern Road Quarry DA250-09-01 No 

EPL3916 No 

WAL 24325 Yes 

WAL 24341 Yes 

WAL 43270 Yes 

  

Table 2: Non-Compliances 

Relevant 
Approvals 

Condition # Condition description (summary) Compliance Status Section 
addressed in 
Annual 
Review 

DA 250-09-01 Cond. 3 of Sch.3  Exceedance of daytime noise 
criteria 

Non-compliant Table 30, 
Section 11.1 

EPL 3916 Cond. L4.1(b) 

DA 250-09-01 Cond. 13 if Sch. 3 Unplanned water discharge over 
main water channel weir and 
grab sample of water for 
laboratory testing not obtained 

Non-compliant Table 30, 
Section 11.1 

EPL 3916 Cond. O1.1, O2.1(b) 
and M2.1 

Compliance Status Key 

Risk Level Colour code Description 

High Non-compliant Non-compliance with potential for significant environmental 
consequences, regardless of the likelihood of occurrence 

Medium Non-compliant Non-compliance with: 

• Potential for serious environmental consequences, but is unlikely 
to occur, or 

• Potential for moderate environmental consequences, but is likely to 
occur  

Low Non-compliant Non-compliance with: 

• Potential for moderate environmental consequences, but is unlikely 
to occur, or 

• Potential for low environmental consequences, but is likely to 
occur  

Administrative 
non-
compliances 

Non-compliant Only to be applied where the non-compliance does not result in any risk 
of environmental harm (e.g. submitting a report to government later 
than required under approval conditions) 
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2. Introduction 

2.1 Project Background 

Dixon Sand Pty Ltd (Dixon Sand) operates two sand quarries on the Old Northern Road (Lots 29 and 196 DP 752025 

and Lots 1 and 2 DP 547255) and on Haerses Road (Lot 170 DP 664766, Lot 170  DP 664767, Lots A and B DP 

407341, Lots 176 and 177 DP 752039 and Lot 216 DP 752039) in Maroota, New South Wales. The quarry sites are 

located approximately 40 kilometres north of Parramatta. The locations of the quarries are shown in Figure 1.  

Extraction commenced on Lots 29 and 196, DP752025 on the Old Northern Road in the early 1980s, with Dixon Sand 

undertaking extraction from 1992 to December 1998. The continued approval for extraction on Lots 29 and 196 was 

granted by the Land and Environment Court NSW on 7 July 2000 with subsequent multiple Modification applications 

being lodged. Current extraction operations occur on Lot 196, 1 and 2, with materials being processed at the central 

processing plant, stockpiled and sold to the market on Lot 196.   

Extraction commenced at the Haerses Road quarry in 2006 with current extraction operations in Stages 1 and 2, and 

Cell 1A. Sand is being transferred to the Old Northern Road quarry for processing and sales. Products are also 

permitted to be sold directly to the market from Haerses Road quarry. Modification to the development approval under 

Section 75W of the Environmental Planning and Assessment Act 1979 was granted on 22 January 2018 which 

permits the expansion of the extraction areas.  

Environmental Monitoring locations for the Old Northern Road Quarry are shown in Figure 2. 

 

2.2 Scope of this document 

The objective of this Annual Review is to report on the overall environmental performance and management of the 

operations and compliance of Old Northern Road Quarry with the consent conditions issued by the Secretary of NSW 

Department of Planning, Industry and Environment (DPIE). The reporting period is from 01 July 2019 to 30 June 

2020, based on the date of the original quarry development consent 796/00/HE. Reporting for the rehabilitation 

assessment and ecological monitoring extends outside the specified period due to seasonal timing requirement for 

the surveys. 

Development consent DA250-09-01 (Modification 5) is applicable to this Annual Review. 

The following consent conditions outline the requirement of the Annual Review: 

Schedule 5 of Condition 12 of DA250-09-01 (Modification 5) states: 

By the end of March each year, or other timing as may be agreed by the Secretary, the Applicant must submit a 

review to the Department reviewing the environmental performance of the development to the satisfaction of the 

Secretary. This review must: 

(a) describe the development (including any progressive 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; 

(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: 



 

Dixon Sand - Old Northern Road Quarry Annual Review 2019 – 2020 

 

 

J16-001_AR_ONR_2019-20 Page 3 

• relevant statutory requirements, limits or performance measures/criteria;  

• requirements of any plan or program required under this consent;  

• monitoring results of previous years; and 

• relevant predictions in the documents listed in condition 2(a) of Schedule 2;  

(c) evaluate and report on: 

• the effectiveness of the air quality and noise management systems; and  

• compliance with the performance measures, criteria and operating conditions in this consent. 

(d) identify any non-compliance over the past calendar year, and describe what actions were (or are being) 

taken to ensure compliance; 

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

(f) identify any discrepancies between the predicted and actual impacts of the development, and analyse the 

potential cause of any significant discrepancies;  

(g) escribe what measures will be implemented over the current calendar year to improve the performance of 

the development. 

The Applicant must ensure that copies of the Annual Review are submitted to Council and are available to the 

Community Consultative Committee (see condition 8 of Schedule 5) and any interested person upon request.  

 

Dixon Sand requested approval from the DPIE for the submission deadline of the Annual Review to be adjusted to 

reflect the financial year reporting. Approval was granted by the DPIE on 9 February 2018 to submit the Annual 

Review by the end of September each year. 

 

This Annual Review will report on the environmental performance in relation to the requirements of DA250-09-01 

(Modification 5), Environment Protection License (EPL) # 3916 and Water Access Licenses (WALs) 24325, 24341 

and 43270. The Annual Review has been prepared in accordance with Post-approval requirements for State 

Significant mining developments – Annual Review Guideline (DP&E, October 2015). 

 

2.3 Old Northern Road Quarry Approvals 

Development consents for the quarry on Lots 29 and 196 and extension into Lots 1 and 2 were issued by the Land 

and Environment Court on 7 July 2000 (796/00/HE) and 24 May 2004 (DA250-09-01), respectively. Consent No. 

796/00/HE allowed for sand extraction, processing, and rehabilitation within Lots 29 and 196. This consent lapsed on 

the 22 of March 2010. Continued extraction on Lots 29 & 196 has been encompassed in DA250-09-01, which now 

forms a single integrated consent for all activities within Lots 1 & 2, and Lots 29 & 196. Extraction of Lot 29 has 

completed with the area currently being utilised for sediment basins, haul road and rehabilitation.  

Continued use of the central processing plant on Lot 196, transport of product from the site, water management, and 

rehabilitation operations are approved under DA250-09-01. 

Five modifications to DA250-09-01 have been lodged and approved. Modification 5 is current and was approved on 

14 November 2018. A summary of the development consents and modifications is provided in Table 3. 
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Table 3: Summary of Old Northern Road Quarry Development Consents and Modifications  

Development 

Consents 

Status Date of 

Determination 

Comments 

Old Northern Road Quarry  

796/00/HE Approved and 

superseded by 

DA250-09-01 

7 July 2000 Approval for sand extraction, processing and 

rehabilitation of Lots 29 and 196, Old Northern 

Road. 

DA250-09-01 Approved and 

superseded by 

Modification 1 

2 January 2003 Continual of sand extraction on Lot 29 and 196, 

and the extension of extraction operations into 

Lots 1 and 2. 

DA250-09-01 

Modification 1 

Approved and 

superseded by 

Modification 2 

14 February 2006 Haerses Road sand to be transported and 

processed at the main Processing Plant on Lot 

196 at the Old Northern Road  

DA250-09-01 

Modification 2 

Approved and 

superseded by 

Modification 3 

20 August 2008 Increased truck movements from 120 to 180 per 

day 

DA250-09-01 

Modification 3 

Approved and 

superseded by 

Modification 4 

30 August 2012 Amended DA250-09-01 to include extraction on 

Lots 29 and 196 

Permit the extraction of Lot 196 to a level not 

within 2 metres of the wet weather high 

groundwater table 

Surrender of DA796/00/HE issued by the Land 

and Environment Court 

DA250-09-01 

Modification 4 

Approved and 

superseded by 

Modification 5 

6 July 2015 Application to include additional extraction areas 

on Lots 1 and 2 for extraction 

DA250-09-01 

Modification 5 

Approved and 

current 

17 November 2017 Application to extend the life of the quarry to     

24 May 2042. 

Revision and update of the consent conditions 

in line with modern development consent format 
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3. Operations Summary 

3.1 Production and Vehicle Movements 

All bulk sand truck movements from the Haerses Road site since commencement of extraction in November 2006 

have delivered raw product to the Old Northern Road site for processing. Direct sale of products from Haerses Road 

Quarry commenced in 2015 under a separate development consent DA165-7-2005. 

A total of 378,959 tonnes of sand and sandstone products have been exported from the Old Northern Road quarry 

during the 2019 – 2020 reporting period. A total of 62,303.5 tonnes of product have been extracted from Haerses 

Road and transferred to Old Northern Road for processing in 1,755 truckloads (laden) during this reporting period.  

No truck movements were made prior to 6:00 am during the reporting period. The record of morning truck movement 

data and a sample of the daily truck record are contained in Appendix F.  

Table 4 provides a summary of the annual production quantities, transfers and truck movements for Old Northern 

Road Quarry during the reporting period.  

Table 4: Production Data, Transfers & Truck Movements at Old Northern Road Quarry. 

Month 

Total 
combined 

Production 
ONR from 

Lots 1, 2, 29 
and 196 and 

HR (t)  

Total 
Production of 
Haerses Rd 

Products 
(processed 
and sold at 

ONR) (t) 

Total 
Transfers 

from Haerses 
Rd to ONR (t) 

Max Daily 
Truck 

Movements 
at ONR 

Max Daily 
Transfer 

between HR 
and ONR 
inbound 
(laden) 

Max No. 
Trucks           

5:45 -7:00 am 
at ONR 

Jul 2019 31,636 3,353 5928.5 132 11 14 

Aug 2019 35,287 3,421 6000.0 158 12 16 

Sep 2019 33,294 2,953 5183.0 150 13 14 

Oct 2019 36,777 3,447 6177.0 180 13 20 

Nov 2019 34,283 3,613 6355.0 144 12 13 

Dec 2019 27,934 2,809 5005.5 180 13 16 

Jan 2020 22,310 1,895 3372.5 118 11 12 

Feb 2020 23,358 2,186 3798.5 160 10 13 

Mar 2020 31,036 2,874 5076.5 144 9 17 

Apr 2020 36,644 2,840 4899.0 180 9 14 

May 2020 34,344 2,867 5076.5 180 12 15 

Jun 2020 32,056 3,292 5431.5 122 10 16 

Totals / 
Maximum 

378,959 35,551 62,303.5 180 13 20 

Annual Limit 495,000 190,000 190,000 
 
  

Daily Max Criteria 180 28 40 
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3.2 Submission of Quarry Production Data to DRG 

Condition 13 of Schedule 2 of DA 250-09-01 requires Dixon Sand to submit calendar year annual production data to 

the DRG using the standard form, and include a copy of this data in the Annual Review.  

The DRG Minerals Return forms require reporting of extractive materials for the financial year, and not for the calendar 

year as specified in the consent condition above. At the time of this Annual Review, Dixon Sand is awaiting the 

Minerals Return forms for the financial year 2019 – 2020 to be supplied by the DRG. The same production data 

contained in Table 4 will form the basis for calculations for DRG Minerals Return reporting. The forms will be 

completed and submitted to the DRG within the specified deadline. 

 

4. Actions Required from Previous Annual Review 

The proposed recommendations contained in the previous 2018-2019 Annual Review and Resources Regulator’s 

Improvement Notice have been actioned by Dixon Sand, as summarised in Table 5. 

Table 5: Summary of Recommendations and Actions 

Recommendation from the 2018 – 2019  Annual 

Review                 

Actions 

Rehabilitation and bush regeneration 

• Old Northern Road – Rehabilitation will continue in 

the Native vegetation Corridor (NVC) on Lot 29 and 

Precincts 3 and 5 on Lot 196.  

 

• Propagation of threatened species will continue. 

Weed management practices will continue on site. 

 

• Removal of plant guards and timber stakes will be 

undertaken as planted specimens establish. 

 

• Actioned - continued rehabilitation undertaken in 

the NVC on Lot 29 and Precincts 3 and 5 on Lot 

196.  

 

• Actioned - on-going propagation of threatened 

species and weed management undertaken. 

 

• Actioned - plant guards and timber stakes 

removed from established planted specimens. 

Resources Regulator – Section 191 Improvement Notice # N191-2018/00764 

• Review and update the Safety Data Sheet register  
 

• Actioned - provided the DP&E (Resources 
Regulator) with a proposed action plan and 
completed actions on 24th December 2018. All 
items have been closed out.   

• Protect used batteries to prevent arcing  
 

• Rectify the handrail on the diesel trailer to prevent 
persons from falling from the small platform 
 

• Keep immediate area surrounding the fire 
extinguisher clear of clutter 
 

• Review and update site emergency plan 
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5. Environmental Performance 

5.1 Air Quality  

5.1.1 Dust Sources and Mitigation Measures  

The objectives, criteria limits, procedures, response, reporting and responsibilities of air quality management are 

contained in the Air Quality Management Plan.  

The following potential sources of dust generated from Old Northern Road Quarry and mitigation measures have been 

identified in Table 6. 

Table 6: Potential sources of dust and mitigation measures. 

Potential Dust Sources Mitigation Measures 

• topsoil stripping; 

• ripping with a bulldozer; 

• extraction with an excavator 

and truck; 

• crushers and screens at the 

processing plant; 

• wind erosion from 

stockpiles; 

• loading sand products into 

trucks; 

• vehicle movement and 

haulage on site; 

• product transportation along 

unsealed haul roads; and 

• occasional haul road 

grading.  

• minimising the area of disturbance by only clearing areas immediately 

prior to extraction; 

• progressive rehabilitation; 

• maintaining dust suppression equipment to all processing plant; 

• maintaining a manual sprinkler system including fine sprays on the 

conveyors of the dry processing plant, overhead sprinklers and a conical 

jet stockpile sprinkler; 

• stabilising topsoil stockpiles by planting with a cover crop of non-invasive 

cereal or legumes; 

• using a water cart to suppress dust on unsealed roads, during dry 

conditions on days of operation; 

• limiting vehicle speed to 20 km/hr on internal unsealed access tracks; 

• ensuring all loads leaving the site are covered; and 

• regularly maintaining mobile and fixed equipment to minimise exhaust 

emissions. 

 

5.1.2 Compliance Limits 

Condition 8 of Schedule 3, DA250-09-01 requires Dixon Sand to operate a continuous air quality monitoring system 

to minimise the impacts at sensitive receivers such as the Maroota Public School. The following air quality criteria are 

to be complied with: 

• dust deposition - 4g/m²/month (annual average) or 2g/m²/month increase; 

• total suspended particulate matter (TSP) – 90µg/ m³ (annual mean); and 

• particulate matter <10µm (PM10):  

o 50 µg/m³ (average for 24 hour period) 

o 30 µg/m³ (annual mean).  
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The NSW Environment Protection Authority (EPA) also requires the automatic alarm system of the Tapered Element 

Oscillating Microbalance (TEOM) continuous dust monitoring device to be set at a PM10 trigger value which triggers 

specific dust mitigation measure: 

• 42 µg/m³ (average for rolling 24 hour period for wind directions between 270° and 315°) for the Old Northern 

Road quarry 

Table 7 lists the relevant PM10 and Total suspended particulates (TSP) criteria as required by the Development 

Consent and Environment Protection Licence. 

 

Table 7: PM10 and TSP Criteria. 

Source Condition Criteria / Trigger 
Value 

Comments 

Old Northern Road 

DA250-09-01 Sch. 3, Cond. 7 30 µg/m3 Annual PM10 average – long term impact 

assessment 

50 µg/m3 24 hour PM10 average – short term impact 

assessment 

EPL3916 O3.3 37 µg/m3 Trigger value for PM10 automatic alarm 

EPL3916 M2.4 42 µg/m3 with 

prevailing wind 

direction from 

270º - 315º  

Criteria for enacting management plan strategies 

to notify the EPA, reduce dust emissions 

immediately and cease operations in Lots 1 and 2. 

DA250-09-01 Sch. 3, Cond. 7 90 µg/m3 Annual average criteria for TSP 

 

5.1.3  Results 

Climatic Data 

Monthly climatic measurements were recorded by the weather station located adjacent to the Maroota Public School, 

in accordance with: 

• Condition M4.1 of the EPL 3916,  

These results are shown in Table 8. 
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Table 8: Monthly Total Rainfall and Averaged Temperatures. 

Month 
Jul 

2019 

Aug 

2019 

Sep 

2019 

Oct 

2019 

Nov 

2019 

Dec 

2019 

Jan 

2020 

Feb 

2020 

Mar 

2020 

Apr 

2020 

May 

2020 

Jun 

2020 

Ave 

Temp 

(oC) 

12.3 12.5 15.1 18.1 20.4 22.1 23.3 21.8 19.1 18.1 13.6 12.0 

Total 

Rainfall 

(mm) 

5.8 79.0 21.4 7.2 10.0 0.8 18.6 119.2 28.0 11.8 9.2 2.2 

 

Data presented in Table 8 shows that the highest monthly rainfall of 119.2 mm was recorded in February 2020 and 

the lowest monthly rainfall of  0.8 mm was recorded in December 2019. The total annual rainfall recorded during this 

reporting period is 313.2 mm, representing a higher annual rainfall than the previous reporting period (165.2mm for 

2018-2019), but lower than the 4 previous reporting periods (372.8 mm in 2017-2018, 924 mm in 2016-2017,             

1026.4 mm in 2015-2016 and 942 mm in 2014-2015). 

From the recorded monthly temperature data, January 2020 experienced the highest average temperature at 23.3°C 

with June 2018 experiencing the lowest average temperature at 12.0°C. Fluctuations of temperatures recorded are 

generally influenced largely by the El-Nino and La-Nina climate cycle. 

 

Dust Deposition 

Five dust deposition gauges are located on the Old Northern Road Quarry. Table 9 lists the locations of the dust 

gauges.  

Table 9: Site location of dust deposition gauges 

Dust Gauge I.D. Location Reference Quarry Site 

D01A Quarry Access Road, near the Old Northern Road Old Northern Road 

D04 Rehabilitation Area Old Northern Road 

D05 Bundwall, Lot 1 Old Northern Road 

D06 Maroota Public School Old Northern Road 

D07 Mulloc Heap Old Northern Road 
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Dust deposition results are collected and analysed monthly by a NATA accredited laboratory.  Table 10 presents the 

monthly dust deposition results between July 2019 and June 2020. Table 11 contains the calculated annual averages 

for the dust deposition gauges. The monitoring cycle yielded 13 months of monitoring results during this reporting 

period.  

The monthly laboratory results for dust deposition for this reporting period are presented in Appendix A.  

 

Table 10: Dust Deposition Results: July 2019 – June 2020. 

Dust Gauge 
Location 

Jul-19 Aug-19 Sep-19 Oct-19 N ov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 May-20 Jun-20 

(g/m2/month) 

DA1A Front Gate 0.8* 1.2* 1.6* 2.2* 2.1* 3.8* 2.2* 5.3* 3.0* 2.1* 1.7* 1.3 1.4 

D4 Rehab 0.1 0.4 2.1 1.0 1.5* 3.9* 2.6* 5.3* 1.0 0.3 0.7 0.2 0.3 

D5 Bundwall 0.4 2.4* 2.4* 2.0* 2.5* 5.9* 3.0* 6.5* 1.5* 0.8 1.5* 1.7* 2.6* 

D6 School 0.3 0.9 1.0* 1.6 1.9 4.7* 2.6* 6* 1.2 0.8 0.8* 0.5 1.3 

D7 Mulloc Heap 0.1 0.4 0.7 2.2 1.3* 3.8* 1.9* 5.5* 2.2 0.5 1.0 0.4 0.2 

 

Table 11: Calculated Annual Averages of Dust Deposition: June 2018 – June 2019. 

Dust Gauge 
Location 

Jul-19 Aug-19 Sep-19 Oct-19 N ov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 May-20 Jun-20 

(g/m2/month) 

DA1A Front Gate 0.8* 1.0* 1.2* 1.5* 1.6* 2.0* 2.0* 2.4* 2.5* 2.4* 2.4* 2.3 2.2 

D4 Rehab 0.1 0.3 0.9 0.9 1.0* 1.5* 1.7* 2.1* 2.0 1.8 1.7 1.6 1.5 

D5 Bundwall 0.4 1.4* 1.7* 1.8* 1.9* 2.6* 2.7* 3.1* 3.0* 2.7 2.6* 2.6* 2.6* 

D6 School 0.3 0.6 0.7* 1.0 1.1 1.7* 1.9* 2.4* 2.2 2.1 2.0* 1.9 1.8 

D7 Mulloc Heap 0.1 0.3 0.4 0.9 0.9* 1.4* 1.5* 2.0* 2.0 1.9 1.8 1.7 1.6 

 

 

Note: x.x* Vegetation / algae present in dust gauge 

x.x* Insects / Spider web present in dust gauge 

x.x* Bird dropping present in dust gauge 

x.x* Ash present in dust gauge 

x.x* Sand present in dust gauge 

 

Charts 1 to 4 illustrate the annual average dust deposition results for the reporting periods of 2016-2017, 2017-2018, 

2018-2019 and 2019-2020, respectively. 
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TEOM PM10  

In accordance with Condition 8 of Schedule 3, DA250-09-01, the concentration of particulates with an aerodynamic 

diameter less than ten microns (PM10) is monitored via the continuous dust monitor (TEOM) near Maroota Public 

School. The TEOM records data for the whole 360º angles, of which the  270º - 315º quadrat (westerly to north-

westerly) and indicate potential dust contributions from the Old Northern Road Quarry. Chart 8 illustrates the PM10 

results for this reporting period, in comparison with relevant consent criteria. Charts 5 to 7 show the PM10 results for 

the reporting periods of 2016-2017, 2017-2018 and 2018-2019, respectively. 

A number of PM10 exceedance events occurred in the reporting period. Thirty-four (34) average 24-hour PM10 results 

have exceeded the EPL 42 ug/m3 and the NEPM 50 ug/m3 criteria. 

Reporting of TSP results commenced in December 2017 and are shown in Charts 9 to 11. No TSP exceedance 

occurred in this reporting period. 

A copy of the full reports containing TEOM, TSP and weather station data provided by CBased Environmental Pty Ltd 

are contained in Appendix B.  
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 Chart 1: 2016 – 2017 Rolling Average of Dust Deposition Results Chart 2: 2017 – 2018 Rolling Average of Dust Deposition Results 

    

 Chart 3: 2018 – 2019 Rolling Average of Dust Deposition Results Chart 4: 2019 – 2020 Rolling Average of Dust Deposition Results 
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Chart 5: 2016-2017 PM10 Results and Criteria Chart 6: 2017-2018 PM10 Results and Criteria 

  

Chart 7: 2018-2019 PM10 Results and Criteria Chart 8: 2019-2020 PM10 Results and Criteria
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Chart 9: 2017-2018 TSP Results and Criteria 

 

Chart 10: 2018-2019 TSP Results and Criteria 

 

Chart 11: 2019-2020 TSP Results and Criteria 
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5.1.4 Analysis 

 

Dust Deposition 

Reporting Period 2019-2020 

Five dust deposition gauges monitor potential dust impacts from the Old Northern Road quarry.  

Monthly results and annual dust deposition averages for D01A (Front Gate), D04 (Bund), D05 (Mulloc Heap), D06 

(School) and D07 (Bund) for the July 2019 to June 2020 period were in compliant. All annual averages were in 

compliant with the 4 g/m2/month criteria. 

The EIS prepared for the extension of the quarry on Old Northern Road Lots 1 and 2 (ERM, 2001) predicted dust 

deposition at the nearest receptors to be between 2.2 and 2.9g/m²/month. The majority of the monthly dust deposition 

results at the Old Northern Road for the reporting period were within the EIS predicted range of dust levels, with the 

exception of the D05 (Bundwall) which had slightly elevated dust levels. High monthly dust levels between October 

2019 and February 2020 were associated with cumulative poor air quality from the prolonged bushfire events in the 

local, regional and interstate areas, as indicated by visible ash observed to be present in the dust gauges.  

Historical Data 

It can be seen from Charts 5 to 8 that the majority of the dust deposition results are in compliance over the previous 

4 years of monitoring. 

D01 (front gate) was relocated in September 2016 (renamed D01(A)) and returned high dust results in the active 

months of agricultural operations during the 2016-2017 period. Results for 2017-2018, 2018-2019 and 2019-2020 

reporting periods were generally in compliant. 

Annual averages for D04 (Rehab), D05 (Bundwall), D06 (School) and D07 (Mulloc Heap) have been consistently 

compliant over the last four reporting periods. 

 

PM10  

Reporting Period 2019-2020 

The EIS predicted a 6th highest PM10 24 hour average of 42 µg/m³ and PM10 annual average of 7 µg/m³ (maximum 

values for 7 discrete receptors modelled). The air quality statement of evidence presented in the Land and 

Environment Court of NSW for Lots 1 and 2 (ERM, 2003) predicted that the highest 24 hour PM10 ground level 

concentration would be 37 µg/m³ at receptor 3. Consent DA250-09-01 and the Environment Protection Licence 

subsequently set a maximum rolling 24-hour average of 42 µg/m³ for the site.   

The rolling average PM10 values (light blue line on Chart 8) remained below the EPA long term criteria of 30µg/m³ 

(pink line on Chart 8) for this reporting period.  

The 24 hour average PM10 levels (dark blue columns on Chart 8) remained below the 24 hour EPL management level 

of 42 µg/m³ (green line on Chart 8) and the 24 hour NEPM short term criteria level of 50 µg/m³ (yellow line on Chart 

8), except on thirty-four (34) days during this reporting period. Table 12 lists the 24 hour average PM10 exceedances 

and explanations. 
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Table 12: PM10 – EPL and NEPM Management Criteria Exceedances 

Event 
No. 

Exceedance Date 24 Hour Average 
PM10 (ug/m3) 

Exceeded criteria                     
(ug/m3) 

Comment 

1 26 October 2019 99.3 

EPL: 42 ug/m3 

NEPM: 50 ug/m3 

Self-Reported to EPA on multiple occasions: 

• EPA Ref C14574-2019  

• EPA Ref C14729-2019  

• EPA Ref C15181-2019  

• EPA Ref C15336-2019  

• EPA Ref C15492-2019  

• EPA Ref C15673-2019  

• EPA Ref C16310-2019  

• EPA Ref C00388-2020  

• EPA Ref C00539-2020 

• EPA Ref C01036-2020  

• EPA Ref C01332-2020  
 

On-going localised, regional and interstate 
bushfires have resulted in residual poor air 
quality and elevated PM10 levels. The 
Bureau of Meteorology forecasted areas of 
haze around Sydney on a number of days. 
This is supported by the poor air quality data 
recorded across the DPIE Monitoring 
Stations. Visible smoke haze was observed 
at the premise on the majority of the days 
the exceedances occurred. PM10 
exceedance not attributed to quarry 
operations.  

2 30 October 2019 67.3 

3 31 October 2019 96.5 

4 1 November 2019 43.9 

5 7 November 2019 60.7 

6 8 November 2019 85.8 

7 12 November 2019 118.1 

8 14 November 2019 45.5 

9 15 November 2019 97.1 

10 18 November 2019 55.4 

11 30 November 2019 151.8 

12 2 December 2019 57.1 

13 4 December 2019 60.4 

14 5 December 2019 117.1 

15 6 December 2019 99.8 

16 7 December 2019 135.6 

17 8 December 2019 61.7 

18 15 December 2019 66.7 

19 18 December 2019 45.4 

20 19 December 2019 149.2 

21 21 December 2019 86.0 

22 29 December 2019 62.6 

23 30 December 2019 73.6 

24 31 December 2019 115.3 

25 1 January 2020 44.1 

26 4 January 2020 49.4 

27 5 January 2020 71.9 

28 8 January 2020 62.2 

29 11 January 2020 50.6 

30 12 January 2020 52.1 

31 23 January 2020 151.8 

32 24 January 2020 80.5 

33 25 January 2020 49.5 

34 27 January 2020 45.4 
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Historical Data 

It can be seen from Charts 5 to 8 that all the annual average PM10 results recorded at the TEOM comply with the 

annual average PM10 criteria of 30µg/m³ over the previous four years of annual review reporting.  

A number of 24-hour average PM10 exceedances were recorded over the last four reporting periods with causes 

attributed to activities not related to quarry operations. The single 24 hour PM10 average exceedance in 2016-2017 

was not quarry related as the exceedance fell on a Sunday on which the quarry did not operate, with predominantly 

southerly winds. Exceedances during the 2017-2018 were attributed to bushfires and scheduled controlled hazard 

reductions burns in the local and regional areas. Exceedances during the 2018-2019 were attributed to a number of 

non-quarry related causes including scheduled hazard reduction burns, forecasted gusty winds, storm cells and dust 

storms passing through Sydney. 

The annual PM10 average for the 2019-2020 reporting period was 21.3µg/m³, which was lower than the EPA criterion 

of 30µg/m³ but 3 folds higher than the predicted value of 7 µg/m³ in the EIS. This annual average is evidently higher 

than previous records of 16.0 µg/m³ (2018-2019), 15.3 µg/m³ (2017-2018), 12.4µg/m³ (2016-2017) and 11.6 µg/m³ 

(2015-2016). The higher annual PM10 averages over the previous 3 reporting years are likely due to relatively dryer 

and dustier conditions compared to historical records. The higher annual PM10 average for this reporting period was 

highly influenced by cumulative poor air quality associated with bushfires in the local, regional and inter-state areas. 

 

Total Suspended Particles 

Reporting Period 2019-2020 

The Total Suspended Particles (TSP) results are reported in Charts 9, 10 and 11. The annual average TSP for this 

reporting period is 53.4 µg/m³ which is lower than the annual average TSP criteria of 90 µg/m³ set out by the 

consent and EPL. The elevated TSP values were a reflection of high PM10 values. 

Historical Data 

Reporting of TSP commenced in December 2017. Historical annual average TSP values were 38.3 µg/m³ (2017-

2018) and 40.0 (2018-2019). 

 

5.1.5 Changes to Environmental Procedures 

No changes to the environmental procedures are proposed or deemed necessary for air quality management. 

In the event significant amount of visible dust is present on the premise, follow the steps outlined in the Air Quality 

Management Plan. 
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5.2 Noise Management 

5.2.1 Noise Sources and Mitigation Measures  

The objectives, criteria limits, procedures, response, reporting and responsibilities of noise management are 

contained in the Noise Management Plan.  

The following potential sources of noise and mitigation measures at the Old Northern Road have been identified in 

Table 13. 

Table 13: Potential sources of Noise and mitigation measures. 

Potential Noise Sources Mitigation Measures 

• Extraction by bulldozers and excavators; 

• Moving of materials and stockpiling by dump 

trucks and excavators; 

• Truck haulage including bogie trucks, truck and 

dogs; 

• Wet/dry processing of sand; and 

• Ancillary activities including maintenance 

undertaken in the workshop 

• Construction/ maintenance of bund walls 

 

• Construction of noise bunds in strategic locations as 

stipulated in the EIS/EAs and consent conditions; 

• Compliance with approved hours of operation; 

• Regular maintenance of road surfaces, vehicles and 

equipment to reduce noise emissions; and 

• Enforcement of speed limits for trucks and limited use 

of exhaust brakes in residential and school areas. 

• Enforcement of a 20km/h speed limit on quarry access 

road and haul roads. 

• Switch off plant when not in use and use of automatic 

idle shutdown. 

 

The Noise Management Plan for the Old Northern Road quarry requires attended noise monitoring to be undertaken 

every six months.  

 

5.2.2 Compliance Limits 

Noise Criteria 

The Old Northern Road noise criteria are listed in Table 14. The approved hours of operation are contained in Table 

15. Noise monitoring for the quarry is based on these criteria. 

 

Table 14: Old Northern Road Noise Criteria. 

Consent Condition Conditions 

DA250-09-01, 

Condition 3 of 

Schedule 3 and 

 

The Applicant must ensure that the noise generated by the development does not 

exceed the criteria in Table 2 at any residence on privately-owned land or at the 

Maroota Public School. 
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Noise generated by the development is to be measured in accordance with the relevant 
requirements and exemptions (including certain meteorological conditions) of the NSW 
Industrial Noise Policy. Appendix 6 sets out the meteorological conditions under which 
these criteria apply and the requirements  
for evaluating compliance with these criteria.  
 
However, the noise criteria in Table 2 do not apply if the Applicant has an agreement 
with the relevant landowner to exceed the noise criteria, and the Applicant has advised 
the Department in writing of the terms of this agreement. 
  
Note:  Should an agreement with a landowner be terminated for any reason, the 
Applicant must comply with the noise criteria in Table 2. 

 

Table 15: Old Northern Road Approved Hours of Operation. 

Consent Condition Condition 

DA250-09-01, 

Condition 1 of 

Schedule 3 

The Applicant must comply with the operating hours set out in Table 1. 

 

DA250-09-01, 

Condition 2 of 

Schedule 3 

The following activities may be carried out outside the hours specified in condition 1 
above:  

(a) delivery or dispatch of materials as requested by the NSW Police Force or other 
public authorities; and  

(b) emergency work to avoid the loss of lives, property or to prevent environmental 
harm. 

In such circumstances, the Applicant must notify the Secretary and affected residents 
prior to undertaking the activities, or as soon as is practical thereafter. 

 

5.2.3 Results  

Attended noise monitoring were undertaken in December 2019 and June 2020. Attended noise monitoring was 

conducted at receivers (where permission to enter the property was granted) and at-source, in accordance with the 

requirements of the Noise Management Plan. In instances where extraneous noise such as road traffic and insects 

were found to be the dominant noise sources, noise levels were obtained at alternative locations closer to the quarry. 

Predicted noise levels are then extrapolated from the near-distance location to the sensitive receiver locations. 

Quarry operations fell into four categories for main sources of noise which were: 

• sand processing and truck loading (main plant, front end loaders, trucks), 

• extraction of sand (involving screening, stockpiling with front end loader, moxie and dozer), 

• extraction of bulk sandstone by rock saw, and 
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• dewatering activities with dewatering pumps. 

Results for predicted noise impacts for Old Northern Road quarry undertaken in December 2019 and June 2020 are 

contained in Tables 16 and 17 respectively. 

The full noise monitoring reports for December 2019 and June 2020 are contained in Appendix D.  

Table 16: Extrapolated noise levels for Old Northern Road Quarry, December 2019.   

Receiver 

Noise Criteria (dBA) Extrapolated noise level (dBA) 

Comment 

Shoulder Day All plant No saw 
No saw /     
no dozer 

OR1 - 45 45 39 38 
Correlates well with measured 
levels, compliant with criteria 

at all times. 

OR2 

37 44 

43 41 37 

Correlates well with measured 
levels, compliant with day 
criteria with all equipment, 

compliant with shoulder criteria 
with no saw or dozer. 

OR3 44 42 38 

R2 44 40 38 

R3 43 38 35 

R4/R5 43 38 36 

*Note: A noise agreement between Dixon Sand and receiver R1 is in place and therefore the noise criteria do not 

apply. 

 

Table 17: Predicted Noise Impacts for Old Northern Road Quarry, June 2020.   

Receiver 

Noise Criteria (dBA) 
Estimated or Extrapolated noise level 

(dBA) 
Comment 

Shoulder Day 
Estimated 
Shoulder 

Estimated 
Day 

Extrapolat
ed 

OR1 - 45 - 42 - 43 42 

Predicted levels correlates well 
with measured levels and all 

locations shown to comply with 
noise limits during the day 

period. 

OR2 

37 44 

36 42 39 

OR3 35 42 43 

R2  42 - 44 42 

R3 <37 42 - 43 39 

R4/R5 <37 41 - 43 41 

*Note: A noise agreement between Dixon Sand and receiver R1 is in place and therefore the noise criteria do not apply. 

 

5.2.4 Analysis 

Old Northern Road - Attended Noise Monitoring – December 2019 

Extrapolated results indicated that the Quarry is compliant with the criteria for daytime operations when all equipment 

were in operation. However, during the shoulder period attended noise monitoring indicated that quarry operation 
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inclusive of the saw and dozer is likely to result in exceedance. When no saw or dozer are operating, extrapolated 

results indicate compliance with the noise criteria.  

 

Old Northern Road - Attended Noise Monitoring – June 2020 

Results of attended monitoring and extrapolated noise levels indicate that operations during the daytime and 

shoulder periods were compliant with the noise criteria at each receiver under the meteorological conditions at the 

time.  

 

5.2.5 Changes to Environmental Procedures 

No changes proposed to noise management at the Old Northern Road quarry. The cause of the minor noise 

exceedance recorded during the December 2019 attended monitoring was rectified immediately. 

Any construction or maintenance of noise bund walls are to be carried out in accordance with the strategies outlined 

in the Old Northern Road Noise Management Plan. Continue to undertake noise monitoring in accordance with the 

Noise Management Plan. 
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5.3 Traffic and Transport 

5.3.1 Ongoing Management Measures 

Vehicle Movements 

Vehicle movement records have been sent to Council on a monthly basis and Section 94 Contribution payments 

made. There were no exceedances of permitted vehicle movements during the reporting period.  

Monthly Inspections 

Observations of road conditions and maintenance requirements are inclusive in the monthly site inspection checklists. 

An example of the monthly site inspection checklist is attached in Appendix E. 

Community Liaison 

Liaison between Dixon Sand and the representative of Maroota Public School is conducted on a regular basis during 

the Community Consultative Committee meetings which are held bi-annually. Details of the CCC meetings and 

community engagement and contributions are discussed further in Section 8. 

5.3.2 Traffic Related Complaints  

Two traffic related complaints were received for the Old Northern Road Quarry during the 2019-2020 reporting period. 

The details of the complaints, recommendations and outcomes are summarised in Table 18 below. All complaints 

have been closed out. 

Please note that Dixon Sand has no jurisdiction over haulage trucks outside the quarry premise as these are not 

contracted or owned by Dixon Sand.  

The enforcement of truck noise compliance rests with RMS and the EPA. Dixon Sand does not operate its own truck 

fleet and is restricted by its legal jurisdiction in prohibiting the use of the trucks’ safety features. Dixon Sand however 

is committed to assisting in the education campaign through induction, traffic management policies and inter-pit 

agreement. 

A copy of the complaints register containing the complaints received during the reporting period is attached in 

Appendix K.  

Table 18: Traffic Complaints, recommended action(s) and outcome  

Old Northern Road Quarry 

Complaint No. 1 and 2 

Date complaint received 15 October 2019 

Issue 

David Dixon informed the Weighbridge Operator he had received 2 complaints 
concerning the driver of XXXXXX – ‘company name’ truck. David said one was 
from a Telstra technician and the other from a local who has never lodged a 
complaint us in the past. David explained that both people had said the truck 
xxxxxx was exceeding the speed limit on Wisemans Ferry road. 

Recommended Action(s) 

David instructed the Weighbridge Operator to let the driver know that Dixon Sand 
had received the complaints and to ensure that the driver was aware we 
considered this was unacceptable behaviour at approximately 7.35am on 15/10/19. 
The driver denied that he was exceeding the speed limit. Informed David Dixon of 
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this at approximately 10am on15/10/19 and he asked the Weighbridge Operator to 
make record. 

Outcome  

David Dixon contacted the haulage company informing their management/owner of 
the complaint he had received on the particular truck and driver. The owner of the 
haulage company has committed to installing a GPS tracking system in the truck 
so that the driver can be monitored at all times. The owner informed David that if 
any complaints are received they will be able to pinpoint the time and review the 
speeds and act accordingly. The driver is fully aware of the system and fully aware 
that they must adhere to the limits or seek employment elsewhere.   
David contacted the complainant and informed them of what had been actioned 
and should the complainant have any further concerns to please contact him. 

Close out Date 21 October 2019 

 

5.3.3 Compliance 

Assessment of compliance against the relevant conditions is summarised in Table 19. 

Table 19: Road and Traffic Compliance. 

DA250-09-01 

(Mod 5) 
Condition Compliance Comments 

Condition 5(b) of 

Schedule 2 

continue to receive and process extractive 
material from Haerses Road Sand Quarry, 
and dispatch quarry products from the site, 
until 14 February 2046.   

Yes Material transported from 

Haerses Road to Old 

Northern Road during this 

reporting period. 

Condition 7 of 

Schedule 2 

Truck movements at the site (i.e. one-way 
trip, either arrival or dispatch), including truck 
movements between the site and the 
Haerses Road Sand Quarry, must not 
exceed: 
(a) 180 per day; and 
(b) 40 between 5.45 am and 7.00 am. 

Yes 
Maximum recorded daily 

truck movements were 180 

in and out bound.  

Maximum number of 

morning trucks was 20 

inbound 

Condition 12 of 
Schedule 2 

The Applicant must pay Council an annual 
financial contribution toward the 
maintenance of local roads used for haulage 
of quarry products. The contribution must be 
determined in accordance with The Hills 
Shire Council Contributions Plan No. 6 
Extractive Industries, or any subsequent 
relevant contributions plan adopted by 
Council. 

Yes 
Refer to Appendix I for S.94 

contribution remittances 

Condition 1 of 

Schedule 3 

The Applicant must comply with the 
operating hours set out in Table 1. 

Yes Refer to truck records 
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DA250-09-01 

(Mod 5) 
Condition Compliance Comments 

 

 
 

Condition 2 of 

Schedule 3 

The following activities may be carried out 
outside the hours specified in condition 1 
above: 
(a) delivery or dispatch of materials as 

requested by the NSW Police Force or 
other public authorities; and 

(b) emergency work to avoid the loss of 
lives, property or to prevent 
environmental harm. 

Yes Condition not triggered 

Condition 21 of 

Schedule 3 

The Applicant must keep accurate records of 
all laden truck movements to and from the 
site (including time of arrival and dispatch) 
and publish a summary of records on its 
website every 6 months. 

Yes 

Refer to Summary Truck 

Record on Dixon Sand’s 

website: 

http://www.dixonsand.com.au/

environment   

Condition 22 of 

Schedule 3 

The Applicant must:  
(a) advise its drivers and its clients not to 

arrive at the site prior to 5:45 am on any 
day; 

(b) ensure that all laden trucks have their 
loads covered when arriving at or 
leaving the site; 

(c) ensure that all laden trucks are cleaned 
of material that may fall from vehicles, 
before leaving the site; and 

(d) use its best endeavours to ensure that 
appropriate signage is displayed on all 
trucks used to transport product from the 
development so they can be easily 
identified by road users.  

Yes 
Requirements outlined in the 

Traffic Management Plan 

http://www.dixonsand.com.au/environment
http://www.dixonsand.com.au/environment
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DA250-09-01 

(Mod 5) 
Condition Compliance Comments 

Condition 2 of 

Schedule 3 

The Applicant must prepare a Traffic 
Management Plan for the development to the 
satisfaction of the Secretary. This plan must: 
(a) be prepared in consultation with the 

RMS and Council;  
(b) be submitted to the Secretary for 

approval within 3 months of the approval 
of Modification 5, unless otherwise 
agreed by the Secretary; 

(c) describe the processes in place to 
control the arrival and dispatch of trucks; 

(d) include a Drivers’ Code of Conduct that 
details the safe and quiet driving 
practices that must be used by drivers 
travelling to and from the site, 
particularly in the vicinity of the Maroota 
Public School;  

(e) describe the measures to be put in place 
to ensure compliance with the Drivers’ 
Code of Conduct;  

(f) include specific measures to minimise 
the impact of heavy vehicles, including 
restrictions on routes and times 
(particularly in relation to peak hours, 
holiday periods and times immediately 
before and after school hours, i.e. 8.30 
am – 9.00 am and 3.00 pm – 3.30 pm); 
and 

(g) propose measures to minimise the 
transmission of dust and tracking of 
material onto the surface of the public 
road from vehicles leaving the quarry. 

 
The Applicant must implement the approved 
Traffic Management Plan as approved by the 
Secretary. 

 

Yes 
Refer to the Traffic 

Management Plan 

 

5.3.4 Analysis 

The production and truck movement data outlined above is evidence that Dixon Sand has operated in compliance 

with the consent conditions during the 2019-2020 reporting period.  

Two traffic related complaints were received for the Old Northern Road Quarry. The complaints were related to a 

truck speeding on Wisemans Ferry Road. All of the actions by the trucks occurred outside the quarry premise. All 

complaints were investigated, and any identifiable truck were cautioned and reminded of the obligations under the 

driver’s code of conduct. All complaints have been resolved and closed out. 

It should be noted that Dixon Sand has no jurisdiction over the trucks once they have left Dixon Sand’s premises. A 

review of the truck record indicates all trucks are operating in accordance with the consented hours of operation. No 

further actions are required. 
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5.3.5 Findings 

The findings show that mitigation measures proposed in the EIS are being implemented adequately. The permitted 

truck movements and hours of operations have been adhered to.  

5.3.6 Changes to Environmental Procedures 

No changes to the environmental procedures are proposed or deemed necessary for road and traffic management.  

 

5.4 Waste Management 

5.4.1 Waste Generation 

During the reporting period, waste oil and grease were removed from the site by a licensed contractor processing. 

Scrap metals were transported by a licensed waste transporter and recycled at a licensed metal recycling facility. 

Glass, paper, cardboard and plastic (general solid waste – non-putrescible) were recycled via Council’s fortnightly 

scheduled bin collection service. Food waste and other general solid waste (putrescible) were disposed of and 

collected via Council’s weekly scheduled bin collection. Other bulky waste associated with workshop activities was 

disposed of in skip bins and transported offsite by a licensed waste transporter. Used printer ink cartridges were 

disposed of at the designated drop off bin at the local Post Office.  

No building or putrescible wastes have been disposed of on the site.  

The amount of waste transported off site from the Old Northern Road for disposal, recycled and processed during the 

monitoring period is contained in Tables 20.  The waste tracking register is  contained in Appendix L.  

Table 20: Old Northern Road – Total waste generated on site, July 2019 to June 2020. 

Waste Type Disposal / Recycling / Processing Amount of Waste Generated 

General Solid Waste - 

Putrescible 

The Hills Shire Council Waste Contractor weekly 

bin collection (3 x 240L Red bin) 

Approx. 78 m3 

General Solid Waste - 

Recyclables 

The Hills Shire Council Waste Contractor 

fortnightly bin collection (1 x 240L Yellow bin) 

Approx. 13 m3 

Scrap Metals Recycled by Westland Metals 11.1 tonnes 

Non-putrescible waste from 

workshop 

Skip Bins provided and picked up by Asquith Mini 

Skips 

56 m3 

Grease Collected and transported by Grease Eater 3,900 litres 

Waste Oil Collected and transported by Southern Oil 6,000 litres 

Sewage Onsite sewage treatment through EnviroCycle Estimated to be 0.225 Mega 

litres (average 15 employees 

per operating day) 

Ink Cartridge Drop off at Post Office <0.5 m3 
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5.4.2 Waste Importation 

DA 250-09-01 does not permit any importation of waste onto site.  

 

5.4.3 Changes to Environmental Procedures 

No changes to the waste management procedure are proposed for the 2020-2021 reporting period.  

Continual efforts to minimise waste generation and maximise recycling and reuse of materials are to be undertaken 

such as labelling of bins for waste segregation, waste reduction posters and toolbox talks to raise awareness. 
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6. Water Management  

6.1 Monitoring and Compliance Limits 

DA250-09-01 Modification 4 required Dixon Sand to install and monitor 2 additional monitoring bores. Installation and 

commencement of monitoring of these two additional bores occurred in September 2015.  

Groundwater Levels and Criteria / Trigger Levels 

Groundwater levels for the Old Northern Road Quarry have been measured on a monthly basis. The groundwater 

monitoring system comprised initially of five boreholes in 2003. Five additional boreholes were installed and monitored 

monthly since June 2011. Borehole MW4 has been decommissioned as the area is now under extraction. Boreholes 

BH8 and BH9 have been installed on Lot 2 to satisfy Condition 3.25 of Schedule 2, DA250-09-01 (Modification 4). 

Borehole BH2 was damaged in December 2019 due to vehicle strike and therefore monitoring has been suspended 

until the monitoring well is rectified.  

Borehole locations are listed in Table 21. 

Table 21: Boreholes for groundwater monitoring at the Old Northern Road quarry. 

Monitoring 
Bore 

Location Reference Borehole 
Type 

Aim of Monitoring 

MW1 Quarry Lot 2, southern boundary Old bore Localised perched aquifer 

MW2 Quarry Lot 1, west of existing house Old bore Localised perched aquifer 

MW3 DS2, northern boundary of Quarry Lot 1 Old bore Localised perched aquifer 

MW4* DS3, western boundary of Quarry Lot 2 –  Old bore Localised perched aquifer 

MW5 Quarry Lot 196, south of main dam Old bore Localised perched aquifer 

BH1 Western boundary of Quarry Lot 196 New bore Sydney Basin Central 
Groundwater Source 

BH2 Located in Lot 1, DP204159 New bore Sydney Basin Central 
Groundwater Source 

BH3 Located in Lot 1, DP204159 New bore Sydney Basin Central 
Groundwater Source 

BH6 Northern boundary of Quarry on Lot 1 New bore Sydney Basin Central 
Groundwater Source 

BH7 Southern boundary of Quarry on Lot 2 New bore Sydney Basin Central 
Groundwater Source 

BH8 Within the 100m buffer to MTSGS on Lot 2 New bore Localised perched aquifer 

BH9 Within the 100m buffer to MTSGS on Lot 2 New bore 
Deeper bore targeting the 
Sydney Basin Central 
Groundwater Source 

Note: MW4* decommissioned due to its location being in the active extraction area.  

 

The baseline groundwater level statistics with the 20th and 80th percentile results are listed in Table 22.   
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Table 22: Baseline Groundwater Level Statistics and Trigger Values 

Monitoring 
Bore 

Minimum 20th 
Percentile 

50th 
Percentile 

80th 
Percentile 

Maximum 

MW1 173.1 176.0 177.5 178.3 180.0 

MW2 191.2 194.3 199.0 200.3 202.1 

MW3 173.6 175.1 177.4 178.4 180.3 

MW5 158.4 162.1 162.6 162.9 164.0 

BH1 106.1 106.2 106.2 107.1 107.5 

BH2 162.1 165.0 165.0 166.7 167.9 

BH3 158.1 160.5 161.0 161.7 162.1 

BH6 161.7 164.1 164.7 165.5 166.2 

BH7 157.0 160.0 160.4 161.2 162.1 

BH8 189.2 189.5 189.8 189.9 190.3 

BH9 157.8 161.3 163.0 163.8 164.4 

 

Groundwater Quality and Criteria / Trigger Levels 

The Soil and Water Management Plan requires groundwater quality sampling to be undertaken on a 6-monthly basis. 

Groundwater quality sampling was undertaken in December 2019 and June 2020. Groundwater samples were 

obtained and sampled by a NATA qualified laboratory for analysis of electrical conductivity, total suspended solids 

and turbidity. pH measurements were taken in the field due to short sample holding time. Table 23 contains that 

baseline groundwater quality statistics and trigger values. 

Table 23: Baseline Groundwater Quality Statistics and Trigger Values 

 pH Electrical Conductivity (µS/c) 

Monitoring 
Bore 

20th 
Percentile 

50th 
Percentile 

80th 
Percentile 

20th 
Percentile 

50th 
Percentile 

80th 
Percentile 

MW1 4.0 4.1 4.6 206 249 271 

MW2 3.7 3.9 4.5 239 560 618 

MW3 5.2 5.6 6.1 129 141 160 

MW5 4.4 5.1 5.4 135 151 213 

BH1 6.0 6.1 6.6 161 185 214 

BH2 4.9 5.7 7.1 262 293 325 

BH3 5.9 6.0 6.9 176 186 269 

BH6 5.2 5.5 5.8 120 127 156 
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BH7 4.4 4.8 5.8 242 252 258 

BH8 3.9 4.0 4.1 267 278 291 

BH9 5.4 5.5 5.6 262 269 275 

 

Surface Water Monitoring and Discharge Event 

Condition M2.3 of EPL 3916 requires Dixon Sand to monitor (by sampling and obtaining results by analysis) the 

concentration of the pollutants utilising the specified methodology, units of measure and sampling frequency outlined 

in Table 24. Water discharged at the main storage dam weir must meet these criteria outlined in the EPL 3916. Water  

sampling at the EPA licensed discharge point is to be obtained and analysed against the criteria in Table 25 prior to 

being discharged from the main water storage dam.  

Table 24: EPL 3916 Surface water sampling requirement at SW19. 

Pollutant Units of Measure Frequency Sampling Method 

pH pH Daily during any discharge Grab sample 

Total Suspended Solids Milligrams per litre Daily during any discharge Grab sample 

Turbidity Nephelometric turbidity units Daily during any discharge Grab sample 

 

Table 25: EPL 3916 Surface water discharge criteria. 

Pollutant Units of Measure 100th Percentile 
concentration limit 

pH pH 4.5 – 6.5 

Total Suspended Solids milligrams per litre 50 

 

6.2 Extraction Limits 

Old Northern Road Extraction Limits 

Extraction limits for the Old Northern Road quarry are defined by DA250-09-01 and listed in Table 26 below. 

Table 26: Old Northern Road Quarry Extraction limits  

DA250-09-01 Conditions Extraction limit 

Condition 17 of Schedule 2 Extraction below a depth of 15.24 m below original ground level is restricted to 
Lot 196 DP 752025 within the hatched area shown in the figure in Appendix 2 
and to a depth not greater than 127.5 m AHD. 

Condition 18 of Schedule 2 Extraction on Lot 29 DP 752025 is limited to a depth not greater than 15.24 m 
below original ground level. 

Condition 19 of Schedule 2 Extraction on Lots 1 and 2 DP 547255, with the exception of the MTSGS buffer 
zone, is limited to a depth not greater than 170 m AHD in the east, gradually 
reducing to 153 m AHD in the west, and as shown conceptually in the figure in 
Appendix 4. 
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Condition 20 of Schedule 2 The Applicant must ensure that no extraction occurs with 2 m of the highest 
recorded wet weather groundwater level within the MTSGS buffer zone. 

Condition 21 of Schedule 2 The Applicant must: 
(a) establish the highest recorded wet weather groundwater level within 

the MTSGS buffer zone based on all available (and at least 12 
months) site specific groundwater monitoring data; 

(b) engage a suitably qualified and experienced expert to establish the 
maximum depths to which extraction can be undertaken within the 
MTSGS buffer zone to comply with condition 20 above; and 

(c) submit a Maximum Extraction Depth Map (contour map or similar) for 
the development, which demonstrates compliance with conditions 17 
to 20 above (inclusive), to the Secretary for approval within 3 months 
of the approval of Modification 5. 

Condition 22 of Schedule 2 The Applicant must comply with the extraction depths specified in the 
Maximum Extraction Depth Map to the satisfaction of the Secretary. 

 

6.3 Results 

Groundwater Levels 

Chart 12 depicts the long term recorded groundwater levels, with monitoring commencing in June 2003. Charts 13 to 

23 (inclusive) illustrate the groundwater levels for all monitoring bores for this reporting period.  

Groundwater Quality 

Chart 24 displays the long term pH results for all monitoring bores from June 2010 to June 2020. Charts 25 to 35 

(inclusive) show the pH results and trigger values for each bore for this reporting period.   

Chart 36 presents the long term electrical conductivity results for all monitoring bores from June 2010 to June 2020. 

Charts 37 to 47 (inclusive) show the electrical conductivity results and trigger values for each bore for this reporting 

period.   

Note there was insufficient groundwater in BH8 for quality sampling in June 2020. 

Surface Water Monitoring  

Charts 48 to 51 (inclusive) illustrate the pH, electrical conductivity, turbidity and total suspended solids of the water 

samples obtained from the surface monitoring location SW19. 

Water Discharge Events 

Two planned surface water discharge events occurred in the reporting period in February and March 2020. Water 

samples were obtained behind the weir of the main water channel. This water monitoring location is identified as 

Monitoring Point 1 of EPL 3916. The Water Discharge Permit was utilised for these two planned discharge events. 

Water samples were obtained and transported to NATA laboratory for analysis. The returned laboratory results then 

determined whether water meets the relevant criteria and can be discharged, or if the criteria are not met then water 

treatment is required. Table 27 displays the laboratory results for pH, total suspended solids, turbidity, the relevant 

EPL 3916 criteria, demonstrating that the discharge criteria has been met.  
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Chart 12: Long Term Groundwater Levels 

 

Chart 13: MW1 Groundwater Levels for July 2019 – June 2020 
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Chart 14: MW2 Groundwater Levels for July 2019 – June 2020 

 

Chart 15: MW3 Groundwater Levels for July 2019 – June 2020 
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Chart 16: MW5 Groundwater Levels for July 2019 – June 2020 

 

Chart 17: BH1 Groundwater Levels for July 2019 – June 2020 
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Chart 18: BH2 Groundwater Levels for July 2019 – June 2020 

 

Chart 19: BH3 Groundwater Levels for July 2019 – June 2020 
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Chart 20: BH6 Groundwater Levels for July 2019 – June 2020 

 

Chart 21: BH7 Groundwater Levels for July 2019 – June 2020 
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Chart 22:  BH8 Groundwater Levels for July 2019 – June 2020 

 

Chart 23: BH9 Groundwater Levels for July 2019 – June 2020 
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Chart 24: Long term pH results. 

 

Chart 25: MW1 pH Results July 2019 – June 2020. 
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Chart 26: MW2  pH Results July 2019 – June 2020.  

 

Chart 27: MW3 pH Results July 2019 – June 2020. 
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Chart 28: MW5 pH Results July 2019 – June 2020. 

 

Chart 29: BH1 pH Results July 2019 – June 2020. 
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Chart 30: BH2 pH Results July 2019 – June 2020. 

 

Chart 31: BH3 pH Results July 2019 – June 2020.  
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Chart 32: BH6 pH Results July 2019 – June 2020. 

 

Chart 33: BH7 pH Results July 2019 – June 2020. 
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Chart 34: BH8 pH Results July 2019 – June 2020.  

 

Chart 35: BH9 pH Results July 2019 – June 2020. 

3

3.5

4

4.5

5

5.5

6

D
e

c-1
9

Ju
n

-2
0

p
H

Month Sampled

BH8 pH: Jul 2019 - June 2020

BH8

20th Percentile

80th Percentile

4

4.5

5

5.5

6

6.5

7

D
e

c-1
9

Ju
n

-2
0

p
H

Month Sampled

BH9 pH: Jul 2019 - June 2020

BH9

20th Percentile

80th Percentile



Dixon Sand - Old Northern Road Quarry Annual Review 2019 – 2020 

 

 

 

J16-001_AR_ONR_2019-20 Page 46 

 

Chart 36: Long term Electrical Conductivity Results. 

 

Chart 37: MW1 Electrical Conductivity  Results July 2019 – June 2020. 
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Chart 38: MW2 Electrical Conductivity  Results July 2019 – June 2020. 

 

Chart 39: MW3 Electrical Conductivity  Results July 2019 – June 2020. 
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Chart 40: MW5 Electrical Conductivity  Results July 2019 – June 2020. 

 

Chart 41: BH1 Electrical Conductivity  Results July 2019 – June 2020. 
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Chart 42: BH2 Electrical Conductivity  Results July 2019 – June 2020. 

 

Chart 43: BH3 Electrical Conductivity  Results July 2019 – June 2020. 
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Chart 44: BH6 Electrical Conductivity Results July 2019 – June 2020. 

 

Chart 45: BH7 Electrical Conductivity Results July 2019 – June 2020. 
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Chart 46: BH8 Electrical Conductivity Results July 2019 – June 2020. 

 

Chart 47: BH9 Electrical Conductivity Results July 2019 – June 2020. 

0

100

200

300

400

500

600

700

800

D
e

c-1
9

Ju
n

-2
0

p
H

Month Sampled

BH8 Electrical Conductivity: Jul 2019 - June 2020

BH8

20th Percentile

80th Percentile

0

100

200

300

400

500

600

700

800

D
e

c-1
9

Ju
n

-2
0

p
H

Month Sampled

BH9 Electrical Conductivity: Jul 2019 - June 2020

BH9

20th Percentile

80th Percentile



Dixon Sand - Old Northern Road Quarry Annual Review 2019 – 2020 

 

 

 

J16-001_AR_ONR_2019-20 Page 52 

 

Chart 48: SW19 Field pH June 2018 – June 2020 

 

Chart 49: SW19 Electrical Conductivity June 2018 – June 2020 
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Chart 50: SW19 Turbidity June 2018 – June 2020 

 

 

Chart 51: SW19 Total Suspended Solids June 2018 – June 2020 
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Table 27: LDP01 laboratory results, relevant water criteria and compliance for discharge. 

 pH Total Suspended Solids                
(mg/L) 

Turbidity                                          
(NTU) 

Sample 
Date 

Laboratory 
Result 

EPL 
Criteria 

Criteria 
met 

Laboratory 
Result 

EPL 
Criteria 

Criteria 
met 

Laboratory 
Result 

EPL 
Criteria 

Criteria 
met 

20/02/2020 5.79 4.5 – 6.5 Yes 18 50 Yes 24.1 not 
specified 

n/a  

17/03/2020 4.6 4.5 – 6.5 Yes 2 50 Yes 4.2 not 
specified 

n/a 

 

6.4 Analyses  

Groundwater Levels  

Water level results for bores which monitor localised perched groundwater aquifers (MW series and BH8)  indicate 

relatively high fluctuations between water levels across the monitoring months. The majority of the measured 

groundwater levels in perched aquifer bores are below the 20th percentile which is the lower limit of the adopted 

trigger levels in the Soil and Water Management Plan. An investigation into the monitoring results indicate that these 

water level fluctuations are directly correlated to the amount of aquifer recharge of water through ground infiltration 

and percolation. Perched aquifers have been shown to be more responsive to surface water infiltration and 

percolation from rainfall events which have been evident since the commencement of the monitoring program. The 

2019 – 2020 reporting period experienced drought conditions with significantly below than average annual rainfall 

which resulted in a reduction in groundwater levels across all perched aquifer boreholes. 

Water level results for boreholes which monitor the Sydney Basin Central Groundwater Source aquifer (BH1-3 and 

6, 7 and 9) depict a strong trend across the monitoring months. The majority of the measured groundwater levels in 

SBCGS aquifer bores are below the 20th percentile which is the lower limit of the adopted trigger levels in the Soil 

and Water Management Plan. This is due to the prolonged drought conditions with below than average annual rainfall 

are reflected in the monitoring results with a steady decline of groundwater levels since July 2019, reaching the lowest 

levels around December 2019 and January 2020. A heavy rainfall event in February have caused the groundwater 

levels in these bores to rise, with a steady incline till from February to June 2020. Groundwater levels in BH1 is the 

only exception to the general trend where there is a steady decline in groundwater levels from July 2019 to June 

2020. 

Groundwater Quality 

Greater fluctuations of pH values in groundwater were recorded during the 2010 to 2015 period. Relatively more 

stable pH values were recorded from 2015 to date, with the exception of BH2 which was struck by a vehicle late 2018. 

BH2 was rectified and groundwater quality monitoring recommenced in December 2019. pH values for MW1, MW2, 

MW3, MW5, BH2, BH3, BH6 and BH9 fall within the 20th and 80th percentile trigger values during the reporting period. 

pH value in BH1 and BH8 were slightly higher than the 80th percentile value whilst pH value of BH6 was slightly lower 

than the 20th percentile value.  

Electrical conductivity (EC) values in groundwater are relatively stable from 2010 to the current reporting period, 

showing some fluctuations which were considered anomalies. Electrical conductivity in MW2 showed greater 
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fluctuations between 2010 and 2015 and started to stabilise from 2016. Elevated electrical conductivity value in MW5 

was recorded in 2014 which then returned to stabilised values thereafter. Electrical conductivity values in BH2 showed 

greater fluctuations in 2015 to 2016 which subsequently stabilised. During this monitoring period, electrical 

conductivity values of all bores sit within the 20th and 80th percentile trigger values with the exception of the minority 

of bores. Electrical conductivity values in MW2 and BH7 were recorded higher than the 80th percentile values whilst 

electrical conductivity values in MW3 were slightly less than the 20th percentile value. 

In both instances, the variations in pH and electrical conductivity values were likely to be influenced by prolonged 

drought conditions experienced during the monitoring period.  

 

Surface Water Quality and Discharge Event 

SW19 represents the receiving water downstream of the discharge point (LDP01 which is Monitoring Point 1 of EPL 

3916). Quarterly sampling and analysis of surface water quality at SW19 re-commenced in June 2018. pH values of 

water sampled from SW19 were relatively consistent, fluctuating between 4.0 – 4.7 which fall within the EPL 3916 pH 

criteria for LDP01. Electrical Conductivity (EC) values fluctuated between 150 and 200 µS/cm with one elevated value 

of 412 µS/cm recorded in March 2019. EC at SW19 were well below the NHMRC - Australian Drinking Water 

Guidelines 6 - 2011 which suggests an electrical conductivity limit of 750µS for aesthetic purposes. Turbidity values 

from SW19 varied between 0.1 and 2.2 NTU which according to the NHMRC - Australian Drinking Water Guidelines 

6 – 2 implies that water samples were mostly clear and fine particles barely visible. Total suspended solids (TSS) at 

SW19 varied between 2 – 9 mg/L which are significantly lower than the EPL 3916 TSS criteria of 50 mg/L. The slight 

elevation in EC, Turbidity and TSS in March 2019 were likely the result of the water sample being taken during a 

higher flow after a rainfall event where surface water was relatively more disturbed compared to low to medium flows 

during sampling after no-rain period.  

Water samples obtained from LDP01 (main water channel) for laboratory analysis prior to being discharged returned 

pH and total suspended solids within the criteria levels which enabled the planned discharge to be carried out in 

February and March 2020 without a requirement for further water treatment. 

 

6.5 Maximum Extraction Depth Map 

The Maximum Extraction Depth Map (MEDM) is based on the wet weather groundwater elevation and is determined 

by the quarry groundwater monitoring network.  

An IEA was completed and the report submitted in January 2020. Condition 23 of Schedule 2 of DA 250-09-01 states 

that a review and update of the MEDM for the Quarry is to be undertaken within 3 months of the completion of the 

IEA, to the satisfaction of the Secretary. A review of the MEDP was undertaken by Golder Associates in March 2020. 

The reviewed document was submitted to the DPIE on 3 April 2020 for review and approval. No changes have been 

proposed in the April 2020 version of the MEDM. No changes have been proposed between April and June 2020. 
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6.6 Water Access License Usage   

The Annual Returns for Water Access Licenses (WALs) 24325, 24341 and 43270 for the 2019 – 2020 reporting 

period were submitted to WaterNSW on 3rd July 2020. The total water usage for each WAL is listed in Table 28 

below. 

 Table 28: Water usage for Water Access Licences   

Water Access License 
Number 

Annual Water Usage 
(Megalitres) 

WAL 24325 0 

WAL 24341 0 

WAL 43270 0 

 

6.7 Chages to Environmental Procedures   

Current groundwater management measures are considered adequate. No changes to environmental procedures 

are proposed.  

Monitoring of the extraction limit will continue in order to ensure compliance. The Maximum Extraction Map for Old 

Northern Road quarry will require review following the next Independent Environmental Audit scheduled in late 2022. 

Continue to monitor groundwater levels and quality, together with observations of any environmental or land use 

changes. 

Any planned surface water discharge at LDP01 main water channel (Monitoring Point 1 of EPL 3916) will require 

grab samples prior to discharge for laboratory analysis to ensure pH, TSS and turbidity are within the specified EPL 

concentration limits. Dixon Sand staff to implement the Permit to Discharge procedure which outlines the steps 

required leading up to the allowable water discharge.  

Quarterly sampling of surface water at SW19 to continue. 
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7. Ecological Monitoring and Rehabilitation 

7.1 Vegetation Clearing  

Two areas within extraction Strip 3 of Lots 1 and 2 have been subjected to vegetation clearing during this reporting 

period: 

• Stage 3B 

• Stage 3C 

Vegetation clearing were undertaken in accordance with the pre-clearing survey and multi-stage habitat tree clearing 

protocols implemented by the Quarry. Appropriate briefings were provided to the relevant staff prior to the 

commencement of vegetation clearing.  

7.2 Bush Regeneration and Weed Management 

Rehabilitation and weed management at Old Northern Road are currently undertaken on a monthly basis by a bush 

regeneration contractor, Bush-It Pty Ltd.  

Approximately 609 hours was spent on bush regeneration works at Old Northern Road Quarry, equating to 

approximately 86% of the time spent between Old Northern Road Quarry and Haerses Road Quarry. 

Bush regeneration and weed management are carried at the following locations: 

• Vegetated areas on Lots 1 and 2 excluding areas in the extraction pit, 

• Native Vegetation Corridor on Lot 2, 

• Southern border of extraction pit on Lot 196, and 

• Biodiversity Offset Area located at Haerses Road (Lots 176 and 177 DP 752039). 

Bush regeneration works involved mechanical and chemical methodologies. 

The Annual Bush Regeneration Report provided by the contractor for the 2019 – 2020 reporting period is attached 

as Appendix G. 

 

7.3 Biodiversity and Rehabilitation 

Dixon Sand engaged South East Environmental to undertake annual biodiversity and rehabilitation monitoring and 

reporting for the Old Northern Road Quarry. Progress assessment were made against the commitments in the Old 

Northern Road Quarry Biodiversity and Rehabilitation Management Plan (BRMP). The Biodiversity and Rehabilitation 

Management Report (South East Environmental, 2020) aimed to: 

• Identify native flora and fauna species, populations and ecological communities known to or likely to occur 

within the Native Vegetation Corridor (NVC) and Haerses Road Biodiversity Offset Area (HRBOA), 

• describe the native vegetation and habitats within the NVC and HRBOA, 

• describe the current condition of the threatened flora and its habitat found outside of the NVC at Old Northern 

Road, 
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• determine the legislative and conservation significance of species, populations and ecological communities 

known or likely to occur within the NVC and HRBOA with reference to the Commonwealth EPBC Act 1999 

and the NSW BC Act 2016, 

• recommend appropriate biodiversity and environmental  management measures that should be 

implemented to reach criteria for monitoring success set by the Old Northern Road Quarry Biodiversity and 

Rehabilitation Management Plan (2018), and 

• provide an independent monitoring report for inclusion as part of the external reporting for the quarry Annual 

Review. 

Field surveys were carried out over several days from July to August 2020 at established monitoring sites across the 

quarry. Specific survey methodologies were adopted including the 20m x 50m quadrats, 2m x 20m subplots, 1m x 

1m line plots and random meandering. Fauna survey methods included general searches with direct observation of 

species present, early morning dedicated bird surveys, and utilisation of unbaled motion detection infra-red digital 

camera for 16 nights and Anabat recording device for 14 nights.  

It was noted that the flora survey was conducted over a short timeframe during winter and therefore some plant 

species may have been undetected and not identified due to their dormancy or lack of flower status. The study was 

limited by the timing and frequency of survey. 

Sections 7.3.1 to 7.3.6 describe the findings at each nominated rehabilitation and monitoring area, together with 

discussion and recommendations. The full Biodiversity and Rehabilitation Management Report (South East 

Environmental, 2020) is contained in Appendix H. 

 

7.3.1 Native Vegetation Corridor 

The NVC comprised of a minimum area of 6.83 hectares, extending from the south-western corner of Lot 29 and 

extending along the southern boundary of Lot 2 to the area located between the 250m buffer and the Maroota Public 

School.  

Five out of nine vegetation monitoring sites are located within the NVC.  

The location of the NVC and vegetation monitoring sites are depicted in Figure 4. 

Rehabilitation of native vegetation in the NVC commenced in late 2017 on the south-western boundary of Lot 29, 

comprising an area of approximately 0.8 hectares. Parts of the current NVC are utilised as haul road, sediment ponds 

and active extraction area. The remaining area are existing areas containing native vegetation and disturbed areas 

for used for orchard plantation and farm dams which are now decommissioned.  

Rehabilitation Area – Planted 

The planted area in the NVC is approximately 0.4 hectares in size. One vegetation monitoring site as specified by the 

BRMP is located in this area. Native nursery tubestocks were planted in this location. Two of the species, Melaleuca 

deanei (vulnerable) and Darwinia fascicularis ssp. oligantha (endangered population) under the Biodiversity 

Conservation Act 2016, were propagated from onsite specimens, grown in the nursery and replanted in the NVC. 

An increase of 12 species since the survey from the previous year was identified despite the dry weather conditions 

which highly influenced the performance of the rehabilitation over the last two reporting years. There were 15  live 

specimens of Melaleuca deanei and 20 Darwinia fascicularis ssp. oligantha recorded this reporting period. The slight 



Dixon Sand - Old Northern Road Quarry Annual Review 2019 – 2020 

 

 

 

J16-001_AR_ONR_2019-20 Page 59 

reduction in threatened species specimens may be due to the density of regrowth over the past year. There were 2 

weed species observed in this area. 

Rehabilitation Area – Translocated 

This area involved direct translation of material from Lots 1 and 2 vegetation clearing. Recruitment from seed bank 

storage were observed to be ample. All age classes ranging from small seedlings to adult shrubs were observed and 

were in flower during the survey. Shrubs and ground cover species were reasonably abundant throughout the area. 

The canopy stratum is yet to fully establish. 

Translocated Darwinia fascicularis ssp. oligantha is abundant particularly on the western section of the area. One 

planted Melaleuca deanei  and one single translocated Tetratheca glandulosa were observed to be in a healthy state.  

Rehabilitation Area – Soil Seed Bank 

Ample natural recruitment of native species was observed in this area, including Darwinia fascicularis ssp. oligantha 

recruitment. Ground cover and shrub species are present throughout. The canopy stratum is yet to fully establish. 

Altogether 23 Darwinia fascicularis ssp. oligantha and a single Melaleuca deanei were counted in this area and 

observed to be in a healthy state. The location of other undetected threatened flora specimen is likely to be due to 

the high density of shrub regrowth.  

Vegetation Monitoring within NVC 

Four vegetation monitoring sites are located in the remaining area of the NVC. Two sites are located in the current 

extraction areas. One site contained thickets of Lantana camera which hindered survey access. Therefore, only one 

monitoring site was able to be accessed for survey.  

The overall health of the vegetation and biodiversity in the location of the one survey site was found to be moderate. 

Historic disturbance was observed in this area and likely to be due to livestock grazing and timber removal. The 

prolonged drought conditions throughout 2018 and 2019 have impacted on the diversity of the vegetation observed 

and identified during this period, particularly the forb and fern species. It was also observed that recent rainfall events 

have assisted in the recovery of vegetation across all affected stratum. 

The remaining areas throughout the NVC are impacted by the presence of Lantana camara. Removal and control of 

the species have commenced within this section however more efforts are required. 

Vegetation Monitoring outside NVC 

Four vegetation monitoring sites are located outside the NVC. Access to two of the monitoring sites are located in the 

current extraction areas and therefore cannot be accessed. Access to one other monitoring site was restricted by the 

presence of Lantana camara.    

The accessible survey site is located outside the NVC within the 250m buffer to the Maroota Public School. This area 

was subjected to historic disturbance, most likely from timber harvesting. Regenerated eucalyptus specimens 

indicated that this area has been previously cleared. Diversity within the survey site was categorised as reasonable 

and biodiversity values moderate. This survey site will not be subjected to future vegetation clearing for the quarry 

and therefore presents a good opportunity to monitor the effects of sand extraction in nearby retained vegetation.  

Lantana camara have some impacts on the remaining area outside the NVC. Removal and control of the species 

have commenced within this section however more efforts are required. 
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Figure 3 
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Figure 4 
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7.3.2 Haerses Road Biodiversity Offset Area 

The Haerses Road Biodiversity Offset Area (HRBOA) has a minimum area of 8.70 hectares and is located east of 

Stage 2 extraction at the Haerses Road quarry. Five vegetation monitoring sites are located within the HRBOA. The 

HRBOA and locations of the monitoring sites are depicted in Figure 5. 

Overall, there has been an increase in foliage cover and structure cover in most stratums at the majority of the 

monitoring sites. Drought conditions have affected the vegetation with some evidence of loss of individuals within the 

survey quadrats. Recent rainfall seems to have assisted in the recovery of grass and ground cover. An abundant 

number of Darwinia biflora specimens were recorded in Vegetation Monitoring Plot 2. Extensive Long-nosed 

Bandicoot digs were noted in an area close to Quadrat 1 and within Quadrat 4. A single Red Crowned Toadlet 

Pseudophryne australis call was noted within the drainage line of Quadrat 3. An increased in bird presence and 

density were observed within the HRBOA throughout this monitoring period. 

 

7.3.3 Threatened Flora Monitoring 

Four threatened flora species are being monitored at the Old Northern Road quarry.  

Kunzea rupestris and Darwinia fascicularis ssp. oligantha 

The far western area of Lot 29 contains two rock platforms (eastern and western) occupied by Kunzea rupestris and 

Darwinia fascicularis ssp. oligantha. The Eastern rock platform contains four individual patches of Kunzea rupestris 

with the presence of Darwinia fascicularis ssp. oligantha. The Western rock platform contains five patches of Kunzea 

rupestris. The overall health of the Kunzea rupestris population is reasonable considering that two years of dry 

conditions were experienced. Some dieback and plant loss were observed however, the remaining plants appear to 

be in good health. Some new recruitment was observed. Flower buds also observed during the survey. Mosses and 

lichens were present on both rock platforms. 

Melaleuca deanei and Tetratheca glandulosa 

The original specimens of Melaleuca deanei and Tetratheca glandulosa are located on Lot 2. The previously recorded 

Melaleuca deanei is still currently located in the undisturbed area within the Banksia heath plant community. Cuttings 

for nursery propagation were recently obtained in Autumn 2020 with the aim of producing clones from the parent plant 

which will be planted in the rehabilitation area to achieve the offset numbers required. There appears to be no negative 

effects on the main plant from removal of small branches for propagation. No flowers on Melaleuca deanei were 

observed this period. Monitoring indicated that there are 31 stems in 18 clumps of Melaleuca deanei covering an area 

of approximately 25m2 with the tallest specimen approximately 2.5m in height. 

The Tetratheca glandulosa previously recorded onsite previously by Umwelt was not located during this year’s survey. 

It is likely that the plant has suffered from prolonged dry conditions and died or have been consumed by herbivore 

grazers.  
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7.3.4 Threatened Fauna Monitoring 

Old Northern Road Quarry 

Feed trees for Glossy Black Cockatoo are confirmed to be present in the 250m buffer to the Maroota Public School. 

Five birds were observed feeding in trees on Lot 2 during the survey period in August 2020. 

Results from utilising an AnaBat Express sound recorder revealed the potential occurrence of the following bat 

species: 

• Chalinolobus dwyeri (Large-eared Pied Bat), 

• Miniopterus australis (Little Bent-winged Bat), 

• Mormopterus norfolkensis (Eastern Free-tailed Bat), 

• Scoteanax rueppellii (Greater Broad-nosed Bat), 

• Falsistrellus tasmaniensis (Eastern False Pipistrelle),  

• Myotis Macropus (Southern Myotis), and 

• Vespadelus troughtoni (Eastern Cave Bat). 

 

Live trapping of bats was not conducted to reduce unnecessary stress on the fauna. The extreme hot and dry weather 

from drought conditions and bushfires may have influenced foraging movement of the bats. Survey can be undertaken 

during the summer period to determine which species are likely to occur annually on site. 

A pair of resident Wedge-tailed eagles were observed during this monitoring period. 

 

Haerses Road Biodiversity Offset Area 

There is a historic Bionet record of a Koala and Glossy Black Cockatoo sighting to the north of HRBOA towards 

Hitchcock Road.  

A search for Koala scat under Eucalyptus punctata within all survey quadrats at the HRBOA were undertaken and no 

scats were present. 

Glossy Black Cockatoo feed trees were recorded in Quadrat 1 with a pair of individuals being observed feeding in 

Allocasuarina trees adjacent to the rehabilitation area.  

Brown Treecreepers were observed foraging at various locations which indicate their permanent presence.  

A Red Crowned Toadlet call was noted within the drainage line of Quadrat 3 during the August 2020 survey.  

The presence of Dural Land Snail has been confirmed in Quadrat 3 during the August 2020 survey.  

A survey for microchiropteran bat species utilising an AnaBat Express sound recorder was carried out in February 

2020. The following species were identified: 

• Chalinolobus dwyeri (Large-eared Pied Bat), and 

• Miniopterus australis (Little Bent-winged Bat). 
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Figure 5 – Annual weed distribution map ONR 2020 
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7.3.5 Exotic Species 

Exotic flora 

A weed distribution map has been generated for the quarry. The weed identified on this map will be the focus of weed 

management priority over the next reporting period. The map will be developed and updated annually. Figure 6 shows 

the updated map. 

The following weed species were identified within the NVC and 250m buffer area at the Old Northern Road Quarry: 

• Andropogon virginicus (Whiskey Grass) 

• Senecio madagascariensis (Fireweed) 

• Lantana camara (Lantana) 

All three weed species are classified as High Threat Weeds under the NSW Biosecurity Act 2015. Fireweed and 

Lantana are listed as Weeds of National Significance under the determination by the Commonwealth Government.  

Ricinus communis (Castor Oil) are present in Extraction strip 4 on Lot 1, adjacent to the noise bund walls. 

No weeds have been identified in the HRBOA. 

Exotic fauna 

Infra-red cameras left to operate over 14 nights, the use of 2 sand plots and direct field observation revealed the 

following exotic fauna at Old Northern Road Quarry: 

• European Red Fox 

• Cat 

• Dog 

• Rabbit (scats) 

• Noisy Minor 

Tracks were regularly checked at the HRBOA identifying the following exotic species between Quadrats 1 and 2: 

• European Red Fox 

 

7.3.6 Discussion and Recommendations 

The prolonged drought conditions over the two-year period have generally impacted on the health of vegetation 

across the site. Some loss of individual flora specimens are evident across the site although the losses do not appear 

to have majorly impacted upon vegetation structure as new juvenile recruitment have also been identified across the 

native vegetation areas most likely a result from recent rainfall events. The sustained loss should however be 

monitored over the next reporting period in order to prevent weed encroachment. The return of near normal rainfall 

over autumn and winter 2020 have assisted in growing conditions for the rehabilitation areas in the NVC. The past 6 

months have witnessed an increased in size, maturity and density within all flora stratums. New juvenile recruits are 

evident in the shrub and groundcover species with noticeable increased in species diversity. The growing canopy 

species are performing well and anticipate to mature over the next reporting period.  
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The threatened Kunzea rupestris located west of the NVC have proven to be resilient through the two year drought 

period. Some individual losses were evident and likely to be due to radiant heat reflection from the surrounding 

sandstone on the rock platforms. New recruits have been recorded since the return of rainfall. 

Other threatened species previously recorded on site appear to be in a healthy state, including the translocated and 

planted Melaleuca deanei and Darwinia fascicularis ssp. oligantha. Numerous new recruits of Darwinia fascicularis 

ssp. oligantha have been recorded in the NVC rehabilitation area.  

On-going weed management at the Old Northern Road Quarry have successfully suppressed weed encroachment 

in the rehabilitation area of the NVC. Presence of weeds in other areas however will be the priority for the next 

reporting period. Management of Lantana within the NVC and 250m school buffer area at the Old Northern Road 

Quarry will be the priority for bush regeneration contractors to prohibit the spread of the weed into new areas which 

can form potential habitat for exotic fauna such as the European Red Fox and European Rabbit. 

 

7.4 Change in Environmental Procedures 

Old Northern Road NVC Rehabilitation Area 

• Continue to propagate from the planted/translocated threatened species specimens for future planting to 

achieve the required species offset numbers, and 

• Continue with routine weed control and monitoring of regenerating native species.  

Old Northern Road Lots 1 and 2 

• Continue with routine control of Ricinus communis (Castor Oil) and Tagetes sp. to prevent these species 

appearing elsewhere on site where disturbance will continue to occur. Continual of Lantana camera 

management and review techniques recommended in the Ecological Monitoring Report (South East 

Environmental, 2020), and 

• Continue to propagate from the original Melaleuca deanei specimens for future planting to achieve the 

required species offset numbers. 

Old Northern Road other areas 

• Continue with routine weed management along the southern boundary of Cons Hill (Lot 196), and 

• Continue with rehabilitation works along the western embankment at the Quarry entrance gate. 

Haerses Road Biodiversity Offset Area  

• Continue with management of invasive grass and annual species along the North-western border of the 

HRBOA, and  

• Re-establish / maintain the sediment fence in the lower drainage area to prevent sediment and A. 

adenophora migrating into the healthy vegetation community. 
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8. Community and Social Impacts 

8.1 Compliance 

Dixon Sand is required to adhere to the following community related consent conditions: 

Table 29: Community related consent conditions 

Development 
Consent 

Consent 
Condition 

Requirement Compliance 

DA250-09-01 

 

Condition 8 of 

Schedule 5 

The Applicant must establish and 
operate a Community Consultative 
Committee (CCC) for the 
development to the satisfaction of the 
Secretary. The CCC must be 
established by 10 October 2018 and 
operated in general accordance with 
the Department’s Community 
Consultative Committee Guidelines, 
November 2016 (or later version).  
Notes: 

• The CCC is an advisory 
committee. The Department and 
other relevant agencies are 
responsible for ensuring that the 
Applicant complies with this 
consent. 

• In accordance with the 
guidelines, the Committee should 
comprise an independent chair 
and appropriate representation 
from the Applicant, Council and 
the local community. 

• The CCC established and 
operated prior to the approval of 
Modification 5 must continue to 
be operated in accordance with 
the procedures required by the 
consent prior to the approval of 
Modification 5 until such time as 
the CCC required by this 
condition is established. 

The current CCC members were 
re-appointed by the DP&E on 1st 
March 2018 (note joint CCC for the 
Old Northern Road and Haerses 
Road quarries).  
Additional members have been 
endorsed by the Chair Person after 
this date. 

DA250-09-01 Condition 1(e) of 

Schedule 5 

describe the procedures to be 
implemented to: 

• keep the local community and 
relevant agencies informed about 
the operation and environmental 
performance of the development; 

• receive, record, handle and 
respond to complaints; 

• resolve any disputes that may 
arise during the course of the 
development; 

• respond to any non-compliance; 

• respond to emergencies; and 
 

Refer to the Environmental 
Management Systems 

DA165-7-2005 Condition 1(e) of 

Schedule 5 

DA250-09-01 Condition 1(f) of 

Schedule 5 

include a Community Relations Plan, 
developed in consultation with 
Council, the CCC, and the Maroota 
Public School, which includes: 

The Community Relations Plan is 
included as Appendix 11 of the 
revised Environmental 
Management System 



Dixon Sand - Old Northern Road Quarry Annual Review 2019 – 2020 

 

 

 

J16-001_AR_ONR_2019-20 Page 68 

Development 
Consent 

Consent 
Condition 

Requirement Compliance 

• identification of stakeholders 
potentially affected by the 
development; 

• detailed strategies to ensure 
open communication between the 
Applicant, the community and 
Maroota Public School; 

• detailed strategies to monitor and 
evaluate social impacts of the 
development on the local 
community and Maroota Public 
School; and 

• measures to improve community 
relations including: 
o quarry open days and 

education sessions to 
promote better 
understanding of quarry 
operations in the wider 
community; 

o participation in community 
activities; and 

o strategies involving in-kind 
exchanges of expertise and 
resources for activities such 
as bush regeneration, 
Landcare, Streamwatch, 
and other community-based 
environmental programs; 

 

DA165-7-2005 Condition 8 of 

Schedule 5 

The Applicant must establish and 
operate a Community Consultative 
Committee (CCC) for the 
development to the satisfaction of the 
Secretary. The CCC must be 
established by 30 June 2018 and 
operated in general accordance with 
the Department’s Community 
Consultative Committee Guidelines, 
November 2016 (or later version). 
Notes: 

• The CCC is an advisory 
committee. The Department and 
other relevant agencies are 
responsible for ensuring that the 
Applicant complies with this 
consent. 

• In accordance with the 
guidelines, the Committee should 
comprise an independent chair 
and appropriate 

• representation from the Applicant, 
Council and the local community. 

• The CCC established and 
operated prior to the approval of 
Modification 1 must continue to 
be operated in accordance with 
the procedures required by the 
consent prior to the approval of 
Modification 1 until such time as 
the CCC required by this 
condition is established. 

The current CCC members were 
re-appointed by the DP&E on 1st 
March 2018 (note joint CCC for the 
Old Northern Road and Haerses 
Road quarries).  
Additional members have been 
endorsed by the Chair Person after 
this date. 
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Development 
Consent 

Consent 
Condition 

Requirement Compliance 

• The Applicant may, with the 
approval of the Secretary, 
combine the function of this CCC 
with the functions of other CCCs 
in the area. 

 

 

8.2 Complaints and Follow-up Actions 

Two complaints were received for the Old Northern Road Quarry during the 2019-2020 reporting period. A summary 

of the complaints is contained in Section 5.3.2.  

A copy of the complaints register containing the details of the complaints received during the reporting period is 

contained in Appendix K.  

 

8.3 Community Consultative Committee, Meetings and Guidelines 

Two CCC meetings were held in the 2019 - 2020 reporting period, in accordance with the consent conditions and 

CCC Guidelines (2016). The ordinary bi-annual CCC meetings were held on 20th November 2019 and 13th May 2019. 

An extra-ordinary CCC meeting was held on 24th February 2020 specifically to address community concerns and 

submissions regarding the proposed Haerses Road Quarry Development Application Modification 3. No issues 

related to the Old Northern Road Quarry were raised during the extra-ordinary CCC meeting. 

The minutes from the ordinary CCC meeting are provided in Appendix J.  

 

8.4 Community and Stakeholder Liaison 

In addition to contacting Community Representatives of the CCC, the local community is provided with an opportunity 

to comment on Dixon Sand’s environmental performance through direct contact with quarry staff or through the 

contact portal via the company’s website.  

Stakeholder Liaison and Correspondences 

Dixon Sand staff made contact with local community members on a number of occasions. These include: 

• Liaising with the neighbouring property owner to the Old Northern Road quarry regarding general 

maintenance, 

• Installation of signage for the neighbouring properties, 

• Notifying the Maroota Public School regarding noise monitoring undertaken in December 2019 and June 

2020, 

• Bi-annual CCC meetings in November 2019 and May 2020, and the extra-ordinary CCC meeting in February 

2020. 

Local Initiatives 

Dixon Sand regularly makes contributions to a number of community initiatives such as: 
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• demonstration of quarry plant at the Maroota Muster, 

• monetary contribution to the Maroota Public School, 

• monetary contribution to the Cattai Public School,  

• monetary contribution to the Royal Flying Doctor Service, and 

• publication of environmental monitoring data, and provision of all current consents and site management plans 

for public viewing on the Dixon Sand website. 

 

8.5 Ecologically Sustainable Development 

Ecologically Sustainable Development (ESD) can be defined as “using, conserving and enhancing the community’s 

resources so that the ecological processes, on which life depends, are maintained and the total quality of life, now 

and in the future, can be increased” (Commonwealth of Australia, 1992).  

The four principles of ESD are listed in Schedule 2 of the Environmental Planning and Assessment Regulation 2000 

as follows:  

• the precautionary principle; 

• inter-generational equity; 

• conservation of biological diversity and ecological integrity; and 

• Improved valuation, pricing and incentive mechanisms.  

Dixon Sand’s Old Northern Road Quarry continue to manage all potential threats to the quality of the environment, 

determined with a reasonable degree of certainty through the use of scientific investigation and analysis of the 

individual and cumulative environmental impacts of the proposal.  

Long-term environmental fluctuations have been, and will continue to be, monitored for the duration of extraction such 

as groundwater levels and quality, noise, air quality and threatened flora and fauna.  

Threatened flora and fauna present on site is monitored annually to ensure they are not impacted by quarry activities. 

Similarly, noise and air quality monitoring will continue throughout the life of the developments. Mitigation measures 

are in place to minimise the potential adverse impacts likely to affect social and intergenerational equity. These 

measures relate to erosion and sediment control, surface and groundwater management, air quality control, and 

noise and waste management. Continual community relation strategies will ensure the community is well informed 

and has an effective means of voicing concerns and receiving feedback. 

Dixon Sand aims to protect the biological diversity and ecological integrity of the sites through;  

• progressive rehabilitation of the extracted areas using agricultural and native species;  

• monitoring and maintenance of buffer areas to ecologically sensitive sites; 

• establishment of native vegetation offset areas, biodiversity offset area and native rehabilitation areas to 

maximise native fauna habitats and enhance vegetation corridor for flora and fauna migration, and 

• providing a final landform that integrates elements of the local area.  

The value placed on environmental resources by Dixon Sand is represented as costs associated with the 

implementation of monitoring and mitigation measures throughout the life of the development consents. 
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8.6 Changes to Social Monitoring Procedures 

No changes are proposed for the social management procedures.  

 

9. Bushfire Management 

9.1 Compliance 

DA250-09-01 requires Dixon Sand to ensure that the Quarry is suitably equipped to respond to any fires on site. The 

Quarry is to assist the Rural Fire Service and emergency services to the extent practicable if there is a fire in the 

vicinity of the site.  

A Bushfire Management Plan has been prepared for the Quarry. An annual meeting between Dixon Sand and the 

representative of the Rural Fire Service was conducted on 19th August 2019 on the quarry premise to review the 

Bushfire Management Plans, risk assessment and procedures in the event of a bushfire. The meeting minutes are 

contained in Appendix M. 

The outcome of the meeting was communicated to Dixon Staff in the form of a toolbox talk. 

 

10.  Competency, Training and Awareness 

The quarry management team is to ensure all personnel, including contractors, are provided with appropriate 

environmental training and awareness to ensure they understand their environmental awareness, responsibilities and 

how to mitigate the impacts. Training is undertaken using the following avenues: 

• Compulsory site environmental induction for employees and contractors, 

• Truck driver induction training, 

• Pollution Incident Response Management Plan (PIRMP) and mock scenario training, 

• Two-stage pre-clearing procedures and fauna handling and rescue procedures training, 

• Permit to discharge protocols, 

• Environmental hazard identification workshop, 

• Regular toolbox talks, and 

• Bushfire Management and Emergency evacuation training. 
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11.  Incidents and Non-Compliances  

11.1 Environmental Non-Compliances and Incidents 

Details of the non-compliances and incidents are listed in Table 30 below. 

Table 30: Environmental Non-compliances and Incidents 

Event 
No. 

Date of 
Incident 

Non-compliant 
Condition(s) 

Details of Incident Comment 

1 3 December 
2019 

• L4.1 (b) of 
EPL 3916, 
and  

• Cond. 3 of 
Schedule 3 of 
DA 250-09-01 

The shoulder period 
noise criteria specified in 
the DA 250-09-01 and 
EPL 3916 was exceeded 
during the routine 6-
monthly noise monitoring 
in December 2019.  
 

Non-compliance rectified 
immediately. 
 
Self-reported to the EPA (Ref 
C17004-2019) on 17/12/2019 
at the receipt of the noise 
monitoring report. 
Preliminary notification 
provided to the DPIE on 13th 
December 2019. A full incident 
report was provided to the 
DPIE on 16th December 2019. 
 
A full incident report was 
provided to the EPA on 17th 
December 2019. 
 

2 16/06/2020 • Condition 13 
of Schedule 3 
of DA 250-09-
01, and 

 
• Conditions 

O1.1, O.21(b) 
and M2.1 of 
EPL 3916                                                                                                                                           

An unplanned water 
discharge occurred at the 
weir of the main water 
channel. The incident 
was witnessed by the 
EPA officers and Dixon 
Sand staff during the 
EPA site visit in relation 
to the 5-year 
Environment Risk 
Assessment.        
                                                                                                                                                                                                                                                             
The unplanned discharge 
of water occurred over 
the weir of the main 
water channel 
(Monitoring Point 1). 
Leading up to the 
incident, the processing 
plant experienced 
problem and was shut 
down to undergo repair. 
The pump which 
transfers water from the 
main water channel 
to the processing plant 
was also shut off and not 
operating during this 
time.  
Concurrently, water was 
being transferred from 
the twin water ponds into 
the main water channel. 

Non-compliance rectified 
immediately 
 
An incident notification and full 
report were provided to the 
DPIE on 30th June 2020. 
 
A full incident report was 
provided to the EPA on 30th 
June 2020 and supplementary 
information provided on 8th 
July 2020. 
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Prior to the incident, the 
overflow pipe from the 
main water channel to 
Cons Hill was shut off in 
order to conserve water.  
Consequently, the 
excess water in the main 
water channel then 
overflowed the weir. 

 

 

The exceedances associated with the PM10 and dust deposition criteria as discussed in Section 5.1 were not included 

as non-compliances or environmental incidents as these events were considered as extraordinary events in 

accordance with Condition 7 of Schedule 3 of DA 250-09-01. 

No archaeological artefacts or sites have been uncovered during this reporting period.  

 

11.2 Section 191 Improvement Notice  

 The Department of Planning, Industry and Environment (Resources Regulator) carried out two site inspections during 

the reporting period. The following improvement notices under section 191 of the Work Health and Safety Act 2011 

(Notice No. NTCE) were issued to Dixon Sand: 

• Notice NTCE 0003386 – issued on 23rd July 2019, requiring remediation of the contravention or likely 

contravention with the following specific requirement: 

o The mine operator must conduct an audit of the crushing and screening plant on site to identify all 

guarding non compliance's in relation to clause 208 of the Work Health & Safety Regulation 2017, 

o All identified non compliant items of plant identified in the guarding audit must be brought into 

compliance with clause 208 of the Work Health & Safety Regulation 2017, and 

o  A copy of the audit report along with evidence (photographs) of completed actions from the audit 

must be supplied to the Resource Regulator representative by email to the inspector. 

• Notice NTCE 0005168 – issued on 8th April 2020, requiring remediation of the contravention or likely 

contravention with the following specific requirement: 

The mine operator must conduct a review of their PMHP – Roads and other vehicle operating areas 

complying with Schedule 1: 

o Mobile plant characteristics, including stopping distances, manoeuvrability, operating speeds, 

driver position, driver line of sight and remote control mobile plant, 

o The effect on road conditions of expected environmental conditions during operation periods 

(including time of day, weather, temperature and visibility), 

o The impact of road design and characteristics, including grade, camber, surface, radius of curves 

and intersections, 

o The impact of mine design, including banks and steep drops adjacent to vehicle operating areas, 

o The volume and speed of traffic and the potential for intersections between mobile plant with 

different operating characteristics, including heavy and light vehicles, 

o The potential for interactions between mobile plant and pedestrians, including consideration of park 

up areas and driver access, 
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o The potential for interaction between mobile plant and public traffic, and 

o The potential for interaction between mobile plant and fixed structures, including overhead and 

underground power lines, tunnel walls and roofs, 

 

Dixon Sand provided the DPIE (Resources Regulator) with proposed actions plan and completed actions. All items 

have been closed out.  
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12.  Independent Environmental Audit   

12.1 Independent Environmental Audit Requirements 

Condition 14 of Schedule 5 of DA 250-09-01 requires: 

Within 12 weeks of commencing this audit, or as otherwise agreed by the Secretary, the Applicant must 

submit a copy of the audit report to the Secretary and any other NSW agency that requests it, together 

with its response to any recommendations contained in the audit report, and a timetable for the 

implementation of these recommendations as required. The Applicant must implement these 

recommendations, to the satisfaction of the Secretary. 

 

The appointment of R.W. Corkery and Co Pty Ltd (RWC) to carry out the Independent Environmental Audit (IEA) for 

Old Northern Road Quarry was approved by the Department of Planning, Industry and Environment (DPIE) on 11th 

July 2019.   

 

The IEA commenced on 22 October 2019 and the Independent Environmental Audit: Old Northern Road Report 

(RW Corkery & Co, January 2020, Document No. 1021/01) issued on 10th January 2020. 

 

The Response and Action Plan for the Independent Environmental Audit 2019, Old Northern Road Quarry 

document was prepared to provide Dixon Sand’s response and proposed actions addressing the IEA findings, 

recommendations for non-compliances and suggested improvements as identified in the Independent 

Environmental Audit: Old Northern Road Report (RW Corkery & Co, January 2020, Document No. 1021/01). This 

document has been prepared in accordance with the Independent Audit – Post Approval Requirements June 2018 

(Department of Planning and Environment, 2018). 

 

The IEA report and Response and Action Plan report were submitted to the DPIE on 13th January 2020. The CCC 

members and other Agencies were provided a link to the reports published on Dixon Sand’s website. 

 

12.2 IEA Finding Summary  

Table 31 outlines the status of compliance against the conditional components of Development Approval                                

DA 250-09-01, Environment Protection Licence (EPL) 3916, and Water Access Licence (WAL) 24341. 

 

Table 31: Compliance Status for the Development Consent and Licences. 

Approval DA 250-09-01 EPL 3916 WAL 24341 

Compliant 178 38 2 

Non-compliant 5 1 0 

Not triggered 33 11 8 

Not Determined 1 4 0 

Total 217 54 10 
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12.3 Independent Environmental Audit Outcome and Proposed Actions 

A total of 15 compliance-based recommendations and 15 suggested improvements were provided by the IEA. 

The proposed actions, implementation timeframe and status for the recommendations arising from non-compliances 

are outlined in Table 32. 

The response, proposed actions, implementation timeframe and status for the suggested improvements are 

contained in Table 33. 
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Table 32: Proposed Action, Implementation Timeframe and Status for the Recommendations arising from IEA Non-Compliances. 

ID IEA Comments and Recommended Action  Proposed Action and Implementation Timeframe by Dixon Sand 

ONR R1/19 Ensure that adequate bunding (mobile or fixed) is available and 

utilised for storage of hydrocarbon drums in accordance with AS1940. 

A number of 205L hydrocarbon drums were observed be stored within 

a dedicated storage area within the workshop (Photographs 

E1021A_104 and 303). However, the dedicated area is not bunded 

and insufficient bunded pallets were available for all drums to be 

stored in accordance with AS1940. This is required to maintain 

compliance with conditional requirements and to minimise the 

potential for harm in the event of spills. 

Proposed Action: 

Adequate bunding for storage of hydrocarbon drums in accordance with AS1940 will be 

utilised/installed at the nominated storage area located in the workshop. 

Implementation Timeframe: 

31 January 2020 

Status: 

Closed out - actioned on 17/01/2020 

  

Plate 1: Hydrocarbon drums in the Workshop placed in spill containers. 
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ID IEA Comments and Recommended Action  Proposed Action and Implementation Timeframe by Dixon Sand 

 

Plate 2: Hydrocarbon drums in the workshop placed in spill containers. 

ONR R2/19 Ensure that the Positive Public Covenant or other agreed method for 

providing long-term security of the Haerses Road Biodiversity Offset 

Area is implemented.     

DA 250-09-01 Schedule 3 Condition 25(c) requires that a long term 

security is provided for the Haerses Road Biodiversity Offset Area. 

Whilst proposed terms for a Public Positive Covenant have now been 

submitted, confirmation of these terms is awaited from DPIE. It is 

Proposed Action: 

Confirmation awaiting from DPIE regarding the conditional terms for the Positive Public 

Covenant. Once finalised, an application to enact the Positive Public Covenant for the 

Haerses Road Biodiversity Offset Area will be submitted. 

Implementation Timeframe: 

Application to enact the Positive Public Covenant for Haerses Road Biodiversity Offset 

Area will be processed once Dixon Sand receives confirmation from the DPIE regarding 

the condition terms. 

Status: 
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ID IEA Comments and Recommended Action  Proposed Action and Implementation Timeframe by Dixon Sand 

important that the Company remains proactive in following up and 

implementing the required security.  

Open - matter in liaison with the DPIE 

ONR R3/19 Submit a variation application for EPL 3916 to either remove Condition 

A4.1 or update to reference DA 250-09-01.     

The current Condition A4.1 requires compliance with a consent which 

is no longer valid. Therefore compliance cannot be determined and 

the legal enforceability of this requirement is uncertain.  

Proposed Action: 

An application for a variation to the EPL 3916 will be submitted to request the removal of 

condition A4.1.  

Implementation Timeframe: 

EPL variation application will be submitted by 31 March 2020. 

Status: 

Closed out – EPL variation submitted on 10/02/2020 and pending EPA assessment. 

ONR R4/19 Adopt a complaint recording and response form which requires the 

entry of all required information for each complaint received at the 

Quarry. Ensure that personnel responsible for recording compliant and 

subsequent investigation details are made aware of the requirement 

to record all necessary details.  

Current forms omit details which are required to be recorded for each 

complaint. Complaint forms should include sections requiring the 

recording of all details specified in Condition M5.2 of EPL 3916.  

Proposed Action: 

The existing Complaint Registration Form is Appendix 13 of the Environmental 

Management Strategy (EMS). The Complaint Registration Form will be reviewed and if 

required, revised as part of the EMS and Management Plan review post the IEA Report 

submission. The revised form will include all requirements outlined in Condition M5.2 of 

EPL 3916. 

The personnel responsible for recording complaint will be retrained of the relevant 

requirements. 

Implementation Timeframe: 

Condition 5 (c) of Schedule 5 of DA 250-09-01 requires Dixon Sand to undertake a review 

of the EMS and Management Plans within 3 months of the submission of the IEA report 

and a notification to be provided to the DPIE. 

Should the review lead to revisions of the document, the revised document will be 

submitted within 6 weeks of the review notification date.  

Status: 

Closed out - actioned on 09/04/2020, 04/05/2020 and 10/06/2020.  

EMS and Management Plans resubmitted on 17/09/2020 as requested by DPIE. 

ONR R5/19 Amend the Traffic Management Plan and associated driver induction 

documents to include measures / statements encouraging the display 

Proposed Action: 

The Traffic Management Plan (TMP) will be revised to include a statement encouraging 

haulage trucks to ensure appropriate signage is displayed. 
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ID IEA Comments and Recommended Action  Proposed Action and Implementation Timeframe by Dixon Sand 

of appropriate signage on trucks used to transport products from the 

Quarry.   

DA 250-09-01 Schedule 3 Condition 22(d) requires the Company to 

“use its best endeavours to ensure that appropriate signage is 

displayed on all trucks used to transport product from the development 

so they can be easily identified by road users”. Whilst it is understood 

the Company does not have legal jurisdiction to enforce display of 

signage, formal ‘encouragement’ to do so is required. 

A broadcast email will also be sent to the haulage truck companies acknowledging the 

same request. 

Implementation Timeframe: 

Condition 5 (c) of Schedule 5 of DA 250-09-01 requires Dixon Sand to undertake a review 

of the EMS and Management Plans within 3 months of the submission of the IEA report 

and a notification to be provided to the DPIE. 

Should the review lead to revisions of the document, the revised document will be 

submitted within 6 weeks of the review notification date. 

Status: 

Closed out - actioned on 09/04/2020, 04/05/2020 and 10/06/2020.  

EMS and Management Plans resubmitted on 17/09/2020 as requested by DPIE. 

ONR R6/19 Seek advice from a qualified ecologist regarding the best approach to 

preserving the native seedbank within topsoil stockpiles whilst limiting 

dust generation and revise the Air Quality Management Plan 

accordingly.  

The current Air Quality Management Plan requires that topsoil 

stockpiles are stabilised using non-invasive cereal or legume cover 

crops. Limited cover of topsoil stockpiles is currently achieved by 

native species which have emerged naturally from the stored 

seedbank. The Company advises that sowing a cover crop would 

compromise the existing native seedbank. 

Proposed Action: 

Advice from a qualified ecologist will be sought regarding the best approach to preserve 

the native seedbank within topsoil stockpiles whilst limiting dust generation. The Air Quality 

Management Plan will then be revised accordingly. 

Implementation Timeframe: 

Condition 5 (c) of Schedule 5 of DA 250-09-01 requires Dixon Sand to undertake a review 

of the EMS and Management Plans within 3 months of the submission of the IEA report 

and a notification to be provided to the DPIE. 

Should the review lead to revisions of the document, the revised document will be 

submitted within 6 weeks of the review notification date. 

Status: 

Closed out - actioned on 10/02/2020, 09/04/2020 and 04/05/2020.  

EMS and Management Plans resubmitted on 17/09/2020 as requested by DPIE. 

ONR R7/19 Ensure that annual water usage volumes, including groundwater 

extraction volumes under WAL 24341 (including nil extraction), are 

reported annually as required under the licence conditions and that 

‘Water Take’ is reported in the Annual Review in accordance with the 

Annual Review Guideline (NSW Government, 2015). 

Proposed Action: 

Future annual usage volumes for groundwater extraction under WAL 24341 will be 

reported to WaterNSW and included in the Annual Review. 

Implementation Timeframe: 

The annual usage volume for groundwater extraction under WAL 24341 will be reported 

within the deadline stipulated by WaterNSW. 
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ID IEA Comments and Recommended Action  Proposed Action and Implementation Timeframe by Dixon Sand 

It is understood that annual water usage were not reported during the 

audit period. Furthermore, the water take component outlined in the 

Annual Review Guidelines has not been include in the 2017, 2018 or 

2019 Annual Reviews.  

Reporting of annual usage volume of groundwater under WAL 24341 will be included in all 

future Annual Reviews. The next Annual Review for the period of Financial Year 2019-

2020 is due by the end of September 2020.  

Status: 

Closed out – actioned during the 2019-2020 WAL reporting on 03/07/2020 and this Annual 

Review (See Section 6.6). 

ONR R8/19 Rationalise the water level and water quality trigger values nominated 

in the Surface Water Management Plan using either default water 

quality guideline values or site specific trigger values.  

Current water quality trigger values specified by the Surface Water 

Management Plan are restrictive and inadequately reflect natural 

variation in water quality. Default water quality guideline values should 

be utilised until appropriate site-specific trigger values (20th and 80th 

percentile values) can be derived, generally from a minimum of two 

years of monthly data.  

Proposed Action: 

The water level and water quality trigger values in the Soil and Water Management Plan 

will be reviewed and revised appropriately. 

Implementation Timeframe: 

Condition 5 (c) of Schedule 5 of DA 250-09-01 requires Dixon Sand to undertake a review 

of the EMS and Management Plans within 3 months of the submission of the IEA report 

and a notification to be provided to the DPIE. 

Should the review lead to revisions of the document, the revised document will be 

submitted within 6 weeks of the review notification date. 

Status: 

Closed out – actioned on 09/04/2020 and 04/05/2020.  

EMS and Management Plans resubmitted on 17/09/2020 as requested by DPIE. 

ONR R9/19 Ensure that water monitoring results are reviewed against the relevant 

trigger and criteria values as soon as possible following receipt of 

results. If water quality or levels exceeds the nominated trigger values, 

implement measures outlined in the trigger action response plan.  

Exceedances of the nominated trigger values must be identified as 

soon as possible to permit the effective implementation of response 

measures outlined in the trigger action response plan (e.g. 

confirmation sampling, increase in sampling frequency or investigation 

of possible causes).  

Proposed Action: 

Once water monitoring results are obtained a review against the relevant trigger and 

criteria will be undertaken. Measures outline in the trigger and response plan will be 

implemented accordingly. 

Implementation Timeframe: 

Immediate  

Status: 

Closed out – review of Trigger and criteria values undertaken during this Annual Review. 

Refer to Section 6 of this Annual review.  

ONR R10/19 Ensure that, when a verified complaint or non-compliance with the 

Drivers Code of Conduct occurs, notification is provided to the other 

Proposed Action: 
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ID IEA Comments and Recommended Action  Proposed Action and Implementation Timeframe by Dixon Sand 

quarries who are also signatories to the Maroota Local Traffic 

Management Policy and request confirmation as to whether that truck 

or driver have any verified complaints/non-compliances at those 

quarries. Should it be verified that the driver has multiple verified 

complaints/non-compliances, ensure disciplinary action is undertaken 

in accordance with the Policy.   

Traffic is a key management measure for the community given 8 of 9 

complaints received during the audit period related to trucks and that 

traffic was the key matter raised during the community survey 

presented at the CCC meeting on 21 November 2017. Whilst the 

fundamentals of the traffic management is included in the traffic 

management plan, effective implementation through collaboration with 

the other local quarries is needed.  

A meeting between the signatories of the Maroota Local Traffic Management Policy will be 

held to discuss the procedure for verifying complaint and non-compliances between the 

three quarries.  

The Maroota Local Traffic Management Policy will be reviewed and revised where 

appropriate. 

Implementation Timeframe: 

31 March 2020 

Status: 

Closed out – actioned on 16/01/2020 

ONR R11/19 Notify all truck drivers of verified complaints / non-compliances relating 

to traffic and transportation (but maintain complainant and driver 

privacy) to ensure that they are aware of what types of complaints are 

being received and that these are being actioned.   

Supplementing driver induction documentation with ongoing 

reminders that any non-compliance with these requirements is being 

actioned may assist in improving driver behaviour.  

Proposed Action: 

Truck drivers will be notified of any complaints received or non-compliances relating to 

traffic and transportation. On-going educational campaign for truck drivers which are 

currently in place will continue to be carried out. 

Please note that Dixon Sand is currently implementing the above measures in the form 

verbal and written notifications to drivers. 

Implementation Timeframe: 

Immediate 

Status: 

Closed out – noted and to be actioned at the receipt of the next complaint / non-

compliances relating to traffic and transportation. 

ONR R12/19 Ensure that monthly and annual summaries of product volumes 

transported from the Quarry are published on the Dixon Sand website 

every six months.    

Proposed Action: 

Both the six-monthly truck movement and six-monthly production summary data will be 

published on Dixon Sand’s website every six months. 

Implementation Timeframe: 

Immediate. Refer to www.dixonsand.com.au/environment  

Status: 

http://www.dixonsand.com.au/environment
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ID IEA Comments and Recommended Action  Proposed Action and Implementation Timeframe by Dixon Sand 

Six monthly truck movement summaries are provided on the Dixon 

Sand website however six monthly production summaries are not 

provided.  

Closed out – actioned on 04/02/2020 

ONR R13/19 Install and maintain silt fences at the base of topsoil stockpiles until a 

70% vegetative (or mulched) cover is achieved to prevent soil loss to 

surrounding areas.  

Soil stockpiles were observed with insufficient groundcover but no silt 

fencing (Photographs E1021A_178 to 181). Whilst no significant loss 

of soil was obvious and runoff from the stockpiled soil is unlikely to 

affect water quality or surrounding undisturbed habitat, failure to 

maintain the silt fencing is in non-compliance with the commitments 

within the Biodiversity and Rehabilitation Management Plan. 

Proposed Action: 

Silt fences will be installed at the base of topsoil stockpiles until 70% vegetative (or 

mulched) cover is achieved. 

Implementation Timeframe: 

31 January 2020 

Status: 

Closed out – actioned on 04/02/2020 
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ID IEA Comments and Recommended Action  Proposed Action and Implementation Timeframe by Dixon Sand 

 

Plate 3: Silt fence installed at the base of topsoil stockpiles adjacent to the Native Vegetation 
Corridor. 
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ID IEA Comments and Recommended Action  Proposed Action and Implementation Timeframe by Dixon Sand 

 

Plate 4: Silt fence installed at the base of topsoil stockpiles adjacent to the Native Vegetation 

Corridor. 

 

ONR R14/19 Develop, in consultation with weed management contractors, a weed 

density and distribution map for the Quarry.   

The weed density and distribution map should be updated annually 

and included and discussed in Annual Reviews for each reporting 

period in order to provide a record of weed management activities.  

Proposed Action: 

A weed density and distribution map for the quarry will be developed in consultation with 

the weed management contractors and project ecologist. 

Implementation Timeframe: 

31 March 2020 

Status: 

Closed out – actioned in March 2020 
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ID IEA Comments and Recommended Action  Proposed Action and Implementation Timeframe by Dixon Sand 

 

 

Plate 5: Weed distribution map for Old Northern Road Quarry. 

 

ONR R15/19 Develop and implement a translocated specimens form for use during 

translocation activities to ensure that all necessary information is 

recorded for each specimen.   

The translocated specimens form should require the recording of a 

unique specimen ID, original and translocated locations (including 

GPS coordinates and photographs of each location), a description of 

the appropriateness of the translocation position in the landscape, the 

date of translocation, confirmation of watering following translocation, 

an assessment of health, height, flowering status, dieback, and broad 

vegetation community for each specimen. Additional details regarding 

translocation timing (e.g. seasonal period, following rainfall, the 

effectiveness of previously recommended actions to protect/enhance 

the species etc.) should also be recorded on this form. A variation of 

this form may also be used to record necessary details during 

Proposed Action: 

A Vegetation Translocation proforma will be developed to include all the necessary 

information. 

The Vegetation Translocation proforma will be utilised for any future flora translocation. 

Implementation Timeframe: 

Condition 5 (c) of Schedule 5 of DA 250-09-01 requires Dixon Sand to undertake a review 

of the EMS and Management Plans within 3 months of the submission of the IEA report 

and a notification to be provided to the DPIE. 

Should the review lead to revisions of the document, the revised document will be 

submitted within 6 weeks of the review notification date 

Status: 

Closed out - actioned on 11/02/2020, 09/04/2020 and 04/05/2020.  

EMS and Management Plans resubmitted on 17/09/2020 as requested by DPIE. 
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ID IEA Comments and Recommended Action  Proposed Action and Implementation Timeframe by Dixon Sand 

subsequent monitoring of translocated specimens, with details 

including browning or loss of foliage, evidence of unsuitable 

environmental conditions (e.g. sunburn or windburn), evidence of 

grazing or insect damage and evidence of plant disease recorded for 

each specimen.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 6: Copy of the Vegetation Translocation Proforma. 
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Table 33: Response, Proposed Action, Implementation Timeframe and Status for the IEA Suggested Improvements. 

ID IEA Comments and Suggested Improvement  Proposed Action and Implementation Timeframe by Dixon Sand 

ONR I1/19 Ensure that the Air Quality Management Plan clearly defines and separates 

the compliance criteria, reactive measures, and notification requirements for 

both DA 250-09-01 and EPL 3916. 

A review of the AQMP confirms that not all requirements of EPL 3916 are 

specified or clearly separated from the requirements DA 250-09-01. As a 

result reliance upon the AQMP alone in reviewing and responding to air 

quality monitoring results could result in a non-compliance or incorrect 

responses. For example, the 2018 and 2019 Annual Reviews reported that 

DA 250-09-01 Schedule 3 Condition 7 was non-compliant, however, a review 

of the data indicates that compliance was achieved. Further, whilst the Annual 

Review recorded non-compliances with the DA, these were not recorded as 

being notified to the (then) DPE.    

Proposed Action: 

A review of the Air Quality Management Plan (AQMP) will be undertaken. The 

AQMP will be revised to ensure that there is clear segregation between the 

compliance criteria, reactive measures and notification requirements for both DA 

250-09-01 and EPL 3916. 

Implementation Timeframe: 

Condition 5 (c) of Schedule 5 of DA 250-09-01 requires Dixon Sand to undertake a 

review of the EMS and Management Plans within 3 months of the submission of the 

IEA report and a notification to be provided to the DPIE. 

Should the review lead to revisions of the document, the revised document will be 

submitted within 6 weeks of the review notification date 

Status: 

Closed out - actioned on 09/04/2020 and 04/05/2020.  

EMS and Management Plans resubmitted on 17/09/2020 as requested by DPIE. 

ONR I2/19 Ensure that the incident register (or other record) includes adequate detail to 

enable compliance against each aspect of the response measures. Given the 

regularity that this is required, this could be assisted through the use of a 

simple template form which summarises the requirements and provides for a 

response to be entered which demonstrates compliance or states where the 

requirement was not triggered and why. This form could support any required 

reporting to relevant government agencies.  

With the various and different requirements around air quality criteria triggers 

and exceedances, the information within the incident register is currently 

insufficient to determine strict compliance in all instances. See also 

Improvement ONR I1/19.    

Proposed Action: 

Review and revise the incident registration and response/notification procedure to 

include adequate details enabling compliance against each aspect of the 

response measure.  

Implementation Timeframe: 

Condition 5 (c) of Schedule 5 of DA 250-09-01 requires Dixon Sand to undertake a 

review of the EMS and Management Plans within 3 months of the submission of the 

IEA report and a notification to be provided to the DPIE. 

Should the review lead to revisions of the document, the revised document will be 

submitted within 6 weeks of the review notification date. 

Status:  

Closed out - actioned on 09/04/2020 and 04/05/2020.  

EMS and Management Plans resubmitted on 17/09/2020 as requested by DPIE. 

ONR I3/19 Include an explanation within the Air Quality Monitoring Program of how the 

TEOM trigger system works, including frequency of sampling / averaging, and 

Proposed Action: 
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that, whilst there is a trigger value of 37µg/m3, the sampled value from one 

sampling / averaging period to the next may ‘jump’ above this level. 

The actual levels reported as part of the trigger alarm have ranged from 

42.1µg/m3 to 61.6µg/m3, i.e. the PM10 concentration rises quickly above the 

trigger from one measurement to the next. The Air Quality Management Plan 

should be clear to all stakeholders (the community, regulators, and Company 

personnel) on how the trigger system works in practice.  

Review and revise the AQMP to include an explanation of how the TEOM trigger 

system works, including information such as sampling/averaging to assist in the 

interpretation of data. 

Implementation Timeframe: 

Condition 5 (c) of Schedule 5 of DA 250-09-01 requires Dixon Sand to undertake a 

review of the EMS and Management Plans within 3 months of the submission of the 

IEA report and a notification to be provided to the DPIE. 

Should the review lead to revisions of the document, the revised document will be 

submitted within 6 weeks of the review notification date. 

Status: 

Closed out - actioned on 09/04/2020 and 04/05/2020.  

EMS and Management Plans resubmitted on 17/09/2020 as requested by DPIE. 

ONR I4/19 Update the SDS register to include all chemicals on site, the current SDS, an 

index of chemicals organised in alphabetical order, and a map of the key 

storage locations, spill kits, etc. 

Two on-site chemicals (Roundup and QD 601 Super Enamel) were selected 

to spot check the SDS register. Whilst the SDS for Roundup was available it 

was dated 2004 (i.e. beyond the 5 year review period). The SDS for QD 601 

Super Enamel was not available. The SDS register also did not contain an 

index to enable ready identification of the available SDS or a map of the key 

storage locations.  

Proposed Action: 

The SDS register will be reviewed and updated.  

The revision of the SDS register has commenced. 

Implementation Timeframe: 

31 March 2020 

Status: 

Closed out - actioned on 24/01/2020 during Toolbox Talk. 

ONR I5/19 Replace timber boundary markers with steel markers over which ~2m long 

high visibility conduit (or similar) is placed. 

Whilst some marker posts were steel, many timber stakes were also in use. 

Steel pickets will provide a more enduring marker and use of high visibility 

conduit or similar will enhance the visibility of the marked boundary.   

Proposed Action: 

The surveyor’s timber pegs will be replaced with steel markers where possible. 

Implementation Timeframe: 

31 March 2020 

Status: 

Closed out - actioned in February 2020. 
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Plate 7: Metal picket installed at survey timber marker, Lot 2 southern boundary. 
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Plate 8: Metal picket installed at survey timber marker, Lot 1 northern boundary. 

 

ONR I6/19 Document within the Environmental Management Strategy, or other suitable 

management / procedures document, a simple Aboriginal heritage finds 

procedure which addresses the requirements of DA 250-09-01 Schedule 3 

Condition 24.  

Proposed Action: 

An “Unexpected Finds Procedure” will be developed as part of the EMS. This is 

inclusive of any Aboriginal Heritage Finds to address the requirement of DA 250-

09-01 Schedule 3 Condition 24. 
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Whilst DA 250-09-01 Schedule 3 Condition 24 does not require a documented 

finds procedure, inclusion of this within relevant documentation, and 

appropriate training, will increase the likelihood that appropriate steps are 

undertaken in the event of an unexpected find.    

Toolbox training for Quarry operators will include the above new procedure once 

the revised EMS is approved by the DPIE. 

Implementation Timeframe: 

Condition 5 (c) of Schedule 5 of DA 250-09-01 requires Dixon Sand to undertake a 

review of the EMS and Management Plans within 3 months of the submission of the 

IEA report and a notification to be provided to the DPIE. 

Should the review lead to revisions of the document, the revised document will be 

submitted within 6 weeks of the review notification date. 

Status: 

Closed out - actioned on 09/04/2020 and 04/05/2020.  

EMS and Management Plans resubmitted on 17/09/2020 as requested by DPIE. 

ONR I7/19 Update the Soil and Water Management Plan to address / specify the relevant 

requirements of the Approved methods for the sampling and analysis of water 

pollutants in NSW as referenced within EPL 3916 Condition M3.1. 

As no discharges occurred during the reporting period this requirement was 

not triggered. Whilst the Soil and Water Management Plan is not inconsistent 

with the requirements of EPL 3916, specific review and reference to the 

relevant requirements of the Approved methods would assist in ensuring 

compliance is achieved.    

Proposed Action: 

The Approved methods for the sampling and analysis of water pollutants in NSW 

will be included in the SWMP to comply with EPL 3916 Condition M3.1 

Implementation Timeframe: 

Condition 5 (c) of Schedule 5 of DA 250-09-01 requires Dixon Sand to undertake a 

review of the EMS and Management Plans within 3 months of the submission of the 

IEA report and a notification to be provided to the DPIE. 

Should the review lead to revisions of the document, the revised document will be 

submitted within 6 weeks of the review notification date. 

Status: 

Closed out - actioned on 09/04/2020 and 04/05/2020.  

EMS and Management Plans resubmitted on 17/09/2020 as requested by DPIE. 

ONR I8/19 Update references to Figure 1.3 to Figure 3.1 in the Noise Management Plan. 

A minor typo was identified in the Noise Management Plan.    

Proposed Action: 

The references to Figures 1.3 to Figure 3.1 in the NMP will be updated. 

Implementation Timeframe: 

Condition 5 (c) of Schedule 5 of DA 250-09-01 requires Dixon Sand to undertake a 

review of the EMS and Management Plans within 3 months of the submission of the 

IEA report and a notification to be provided to the DPIE. 

Should the review lead to revisions of the document, the revised document will be 

submitted within 6 weeks of the review notification date. 

Status: 



Dixon Sand - Old Northern Road Quarry Annual Review 2019 – 2020 

 

 

 

J16-001_AR_ONR_2019-20 Page 93 

Closed out - actioned on 09/04/2020 and 04/05/2020.  

EMS and Management Plans resubmitted on 17/09/2020 as requested by DPIE. 

ONR I9/19 Ensure that future Annual Reviews: 

• include relevant criteria / trigger action levels on applicable charts and 

graphs; 

• assess water quality criteria against the criteria / trigger action levels; 

• include a summary of any actions raised by government agencies in 

response to the previous Annual Review and where those issues have 

been addressed in the current reporting period.  

 

During the audit, a range of opportunities were identified to improve the value 

of the Annual Reviews. In some instances these improvements will assist in 

demonstrating compliance.    

Proposed Action: 

Future Annual Reviews will include: 

• include relevant criteria / trigger action levels on applicable charts and graphs, 

where applicable; 

• assess water quality criteria against the criteria / trigger action levels, where 

applicable; 

• include a summary of any actions raised by government agencies in response 

to the previous Annual Review and where those issues have been addressed 

in the current reporting period.  

Implementation Timeframe: 

Immediate 

Status: 

Closed out – noted for inclusion in future Annual Reviews once amended trigger 

levels approved by DPIE. Refer to Sections 6 and 11 of this Annual Review. 

ONR I10/19 Review and update the Soil and Water Management Plan taking into 

consideration the following. 

• Review and update the water level and quality trigger levels (see also 

Recommendation ONR R8/19). 

• Presentation of all relevant criteria / trigger levels, including discharge 

criteria, in a single sub-section with a dedicated heading/headings. 

• Preparation of an ‘Incident Response’ subsection which clearly outlines 

the relevant requirements for all approvals  / licences.  

• Inclusion of level 4 headings in the table of contents to assist with 

document navigation. 

• Clarify the location and details of the licenced bores attached to 

WAL 24341.  

Proposed Action: 

A review and update of the SWMP will take the following aspects into 

consideration: 

• Review and update the water level and quality trigger levels  

• Presentation of all relevant criteria / trigger levels, including discharge criteria, 

in a single sub-section with a dedicated heading/headings. 

• Preparation of an ‘Incident Response’ subsection which clearly outlines the 

relevant requirements for all approvals  / licences.  

• Inclusion of level 4 headings in the table of contents to assist with document 

navigation. 

• Clarify the location and details of the licenced bores attached to WAL 24341.  

Implementation Timeframe: 

Condition 5 (c) of Schedule 5 of DA 250-09-01 requires Dixon Sand to undertake a 

review of the EMS and Management Plans within 3 months of the submission of the 

IEA report and a notification to be provided to the DPIE. 
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During the audit, a range of opportunities were identified to improve the value 

of the Soil and Water Management Plan. In some instances these 

improvements will assist in maintaining or demonstrating compliance .    

Should the review lead to revisions of the document, the revised document will be 

submitted within 6 weeks of the review notification date. 

Status: 

Closed out - actioned on 09/04/2020 and 04/05/2020.  

EMS and Management Plans resubmitted on 17/09/2020 as requested by DPIE. 

ONR I11/19 Include within future Annual Biodiversity & Rehabilitation Management Report 

an assessment against the translocation performance criteria for 

translocation as outlined in Section 6.5.6 of the Biodiversity and Rehabilitation 

Management Plan. 

During the audit period, the success of translocated plants appears to have 

only been assessed against the survival proportion and not correlated back 

to the number of individuals impacted. This is required in order to assess 

compliance.  

Proposed Action: 

The assessment against the translocation performance criteria for translocation 

(as outlined in Section 6.5.6 of the Biodiversity and Rehabilitation Management 

Plan) will be included in future Annual Biodiversity & Rehabilitation Management 

Report. 

Implementation Timeframe: 

Immediate 

Status: 

Closed out – noted for future Annual Biodiversity & Rehabilitation Management 

Report. 

ONR I12/19 Consider combining the performance criteria outlined in Section 6.5.6 of the 

Biodiversity and Rehabilitation Management Plan with those outlined in 

Section 5.2 and drawing upon those outlined within Appendix 5 so there is a 

consolidated summary. 

The inclusion of a separate performance criteria within an ‘isolated’ 

subsection (6.5.6) has resulted in its assessment being missed as part of the 

Annual Biodiversity & Rehabilitation Management Report.  

Proposed Action: 

Review and revise the Biodiversity and Rehabilitation Management Plan to 

combine the performance criteria outlined in Section 6.5.6 and those contained in 

Section 5.2, with consideration of those outlined in Appendix 5 to provide a 

consolidated summary for future assessment and reporting. 

Implementation Timeframe: 

Condition 5 (c) of Schedule 5 of DA 250-09-01 requires Dixon Sand to undertake a 

review of the EMS and Management Plans within 3 months of the submission of the 

IEA report and a notification to be provided to the DPIE. 

Should the review lead to revisions of the document, the revised document will be 

submitted within 6 weeks of the review notification date. 

Status: 

Closed out - actioned on 09/04/2020 and 04/05/2020.  

EMS and Management Plans resubmitted on 17/09/2020 as requested by DPIE. 

ONR I13/19 Update the Traffic Management Plan to reflect the current School Zone times 

and alert all truck drivers to this change in times. 

Proposed Action: 

The TMP will be updated to reflect the following school zone times: 

• 8:00am to 9:30am, and 
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It was identified that the TMP current identifies school zone times as 8.30am 

-9.00am and 3.00pm – 3.30pm, however, the Department of Education has 

confirmed they are currently between 8:00am and 9:30am and between 

2:30pm and 4:00pm. 

• 2:30pm to 4:00pm 

Implementation Timeframe: 

Condition 5 (c) of Schedule 5 of DA 250-09-01 requires Dixon Sand to undertake a 

review of the EMS and Management Plans within 3 months of the submission of the 

IEA report and a notification to be provided to the DPIE. 

Should the review lead to revisions of the document, the revised document will be 

submitted within 6 weeks of the review notification date. 

Status: 

Closed out - actioned on 09/04/2020 and 04/05/2020.  

EMS and Management Plans resubmitted on 17/09/2020 as requested by DPIE.  

ONR I14/19 Review and update the Environmental Management Strategy taking into 

consideration the following. 

• The change in water supply licences from the Water Act 1912 to the 

Water Management Act 2000 (i.e. Water Supply Works and Use 

Approvals and Water Access Licences). 

• List the monitoring bore licences issued under the Water Act 1912. 

• Update the Annual Review reporting components to reflect the agreed 

reporting period (financial year) and submission timing (by 30 

September).  

During the audit a range of opportunities were identified to improve the value 

of the Environmental Management Strategy. In some instances these 

improvements will assist in maintaining compliance .    

Proposed Action: 

The EMS will be reviewed, and the following revision will be applied to the 

document: 

• The change in water supply licences from the Water Act 1912 to the Water 

Management Act 2000 (i.e. Water Supply Works and Use Approvals and Water 

Access Licences). 

• A list of the monitoring bore licences issued under the Water Act 1912, if 

applicable. 

• The reporting period for the Annual Review will be amended to reflect the 

financial year. The submission date for the Annual Review will be amended to 

‘by 30 September of each year’, as agreed and approved by the DPIE. 

Implementation Timeframe: 

Condition 5 (c) of Schedule 5 of DA 250-09-01 requires Dixon Sand to undertake a 

review of the EMS and Management Plans within 3 months of the submission of the 

IEA report and a notification to be provided to the DPIE. 

Should the review lead to revisions of the document, the revised document will be 

submitted within 6 weeks of the review notification date. 

Status: 

Closed out - actioned on 09/04/2020 and 04/05/2020.  

EMS and Management Plans resubmitted on 17/09/2020 as requested by DPIE. 
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ONR I15/19 Consider preparing a formal document outlining the various plans, strategies, 

programs, forms, templates, registers etc. which form the Environmental 

Management System. The document should be structured so as to outline the 

framework of the Environmental Management System so that a new 

employee could locate all necessary documentation.  In preparing the 

document, identify any gaps or updates required or where opportunity exists 

to consolidate or simplify.  

Whilst a certified Environmental Management System is not required, a 

formalised and documented system would assist both existing and future 

personnel in effectively implementing the system. 

Proposed Action: 

A formal document outlining the components which constitute the Quarry’s 

Environmental Management System will be prepared to highlight the framework 

of the system and procedures.  

Implementation Timeframe: 

30 June 2020 

Status: 

Closed out - actioned on 13/05/2020. Examples provided below. 
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Plate 9: EMS Framework document Table of Contents. 
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Plate 10: EMS Framework-  List of Development Approvals, Permits and Licenses. 
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Plate 11: EMS Framework-  Environmental Monitoring Network. 
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13.  Proposed Actions to be completed in the next 

Reporting Period 

 

13.1 Vegetation Clearing and Extraction 

Vegetation clearing will be undertaken in accordance with the Pre-clearing procedures.  

 

13.2 Rehabilitation and Bush Regeneration 

Old Northern Road 

• Rehabilitation will continue in the Native vegetation Corridor (NVC) on Lot 29 and the western embankment 

at the front gate, 

• Propagation of threatened species from the original, translocated and planted specimens, and 

• Continue with weed management with a focus on removal of Lantana camara to enable access to restricted 

sites for ecological survey in the next monitoring period. 

Haerses Road Biodiversity Offset Area 

• Weed management on the edge of the HRBOA, and 

• Maintenance of erosion and sediment controls infrastructure.  

 

14. Conclusion 

In general, Dixon Sand has maintained acceptable environmental performance outcomes throughout the reporting 

period. The company has committed to ongoing endeavours to minimise environmental impacts and potential 

exceedances related to quarry operations.  
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Appendix A –  Dust Deposition Reports 

 



Report Number: 7776

Date Issued: 5/08/2019 Revision Number: 00

Site/Job: Dixon Maroota - Dusts

Client: Dixon Sands

Address PO Box 4019

PITT TOWN  NSW  2756

Contact David Dixon

The following 9 samples were received on 25/07/2019 and tested at 4/30 Glenwood Dr Thornton, NSW 2322

Client Sample Reference Date Sampled Licence Ref 

/GPS

Laboratory ID Matrix Comment or Non-compliances

D08&9 Hitchcock Rd Olive 

Grove

25/07/2019 09:19 7776/1 Dust

D10 Hearses Rd 25/07/2019 09:32 7776/2 Dust

D06 School 25/07/2019 10:16 7776/3 Dust

D05 Bund 25/07/2019 10:26 7776/4 Dust

D04 Rehab 25/07/2019 10:46 7776/5 Dust

D07 Mullock 25/07/2019 11:02 7776/6 Dust

D01(A) Front Gate 25/07/2019 10:35 7776/7 Dust

D11 Goldstien 25/07/2019 09:44 7776/8 Dust

D12 Ram 25/07/2019 09:58 7776/9 Dust

  The samples have been tested and the following reports are included:

· Test Report

· Sampling Report

· Chain of Custody (if available)

7776  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 3



Test Report Number: 7776

Date Issued: 5/08/2019

Tested between: 25/07/19 and 5/08/19

Results

Sample # Sample Description Date On Date Off Number of Days Insoluble Solids Ash Combustible 

Matter 

Calculated Rain 

Units days g/m2/mth g/m2/mth g/m2/mth mm

Method Code AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1

Limit of Report 0.1 0.1 0.1 1

7776/1 D08&9 Hitchcock Rd Olive 

Grove

27/06/2019 08:58 25/07/2019 09:19 28 <0.1 <0.1 <0.1 24

7776/2 D10 Hearses Rd 27/06/2019 09:46 25/07/2019 09:32 28 2.5 1.9 0.6 25

7776/3 D06 School 27/06/2019 10:14 25/07/2019 10:16 28 0.3 0.2 0.1 26

7776/4 D05 Bund 27/06/2019 10:23 25/07/2019 10:26 28 0.4 0.4 <0.1 26

7776/5 D04 Rehab 27/06/2019 10:48 25/07/2019 10:46 28 <0.1 0.1 <0.1 22

7776/6 D07 Mullock 27/06/2019 11:02 25/07/2019 11:02 28 <0.1 0.1 <0.1 24

7776/7 D01(A) Front Gate 27/06/2019 10:33 25/07/2019 10:35 28 0.8 0.8 <0.1 23

7776/8 D11 Goldstien 27/06/2019 09:24 25/07/2019 09:44 28 <0.1 0.1 <0.1 24

7776/9 D12 Ram 27/06/2019 09:58 25/07/2019 09:58 28 <0.1 0.1 <0.1 25

Results have been approved and report finalised on 5/08/2019

7776  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 3



Sampling Report Number: 7776

Date Issued: 5/08/2019
Sampling Conditions: Fine 8°-13°C

Sample # Description Date Sampled Sampler Method of 

Sampling

Pre-treatment / 

Preservation

Comments

7776/1 D08&9 Hitchcock Rd Olive 

Grove

25/07/2019 09:19 T.Walker AS3580.10.1 CuSO4

7776/2 D10 Hearses Rd 25/07/2019 09:32 T.Walker AS3580.10.1 CuSO4 Minor vegetation

7776/3 D06 School 25/07/2019 10:16 T.Walker AS3580.10.1 CuSO4

7776/4 D05 Bund 25/07/2019 10:26 T.Walker AS3580.10.1 CuSO4

7776/5 D04 Rehab 25/07/2019 10:46 T.Walker AS3580.10.1 CuSO4

7776/6 D07 Mullock 25/07/2019 11:02 T.Walker AS3580.10.1 CuSO4

7776/7 D01(A) Front Gate 25/07/2019 10:35 T.Walker AS3580.10.1 CuSO4 Minor algae

7776/8 D11 Goldstien 25/07/2019 09:44 T.Walker AS3580.10.1 CuSO4

7776/9 D12 Ram 25/07/2019 09:58 T.Walker AS3580.10.1 CuSO4

Sampling procedures have been approved and report finalised on 5/08/2019

Where method is "unknown" sampling procedures are not endorsed.

7776  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 3 of 3



Report Number: 7899

Date Issued: 3/09/2019 Revision Number: 00

Site/Job: Dixon Maroota - Dusts

Client: Dixon Sands

Address PO Box 4019

PITT TOWN  NSW  2756

Contact David Dixon

The following 9 samples were received on 22/08/2019 and tested at 4/30 Glenwood Dr Thornton, NSW 2322

Client Sample Reference Licence 

Ref /GPS

Date 

Sampled

Lab ID Matrix Comment or Non-compliances

D08&9 Hitchcock Rd Olive Grove 22/08/2019 7899/1 Dust

D10 Hearses Rd 22/08/2019 7899/2 Dust Dead bird near gauge. Mineral material in droppings

D06 School 22/08/2019 7899/3 Dust

D05 Bund 22/08/2019 7899/4 Dust

D04 Rehab 22/08/2019 7899/5 Dust

D07 Mullock 22/08/2019 7899/6 Dust

D01(A) Front Gate 22/08/2019 7899/7 Dust

D11 Goldstien 22/08/2019 7899/8 Dust

D12 Ram 22/08/2019 7899/9 Dust

  The samples have been tested and the following reports are included:

· Test Report

· Sampling Report

· Chain of Custody (if available)

7899  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 3



Test Report Number: 7899

Date Issued: 3/09/2019

Tested between: 22/08/19 and 3/09/19

Results

Lab ID Client Sample Reference Date On Date Off Number of Days Insoluble Solids Ash Combustible 

Matter 

Calculated Rain 

Units days g/m2/mth g/m2/mth g/m2/mth mm

Method Code AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1

Limit of Report 0.1 0.1 0.1 1

7899/1 D08&9 Hitchcock Rd Olive Grove 25/07/2019 09:19 22/08/2019 08:58 28 0.5 0.3 0.2 8

7899/2 D10 Hearses Rd 25/07/2019 09:32 22/08/2019 09:08 28 158.0 107.3 50.7 6

7899/3 D06 School 25/07/2019 10:16 22/08/2019 10:29 28 0.9 0.7 0.2 7

7899/4 D05 Bund 25/07/2019 10:26 22/08/2019 10:41 28 2.4 2.1 0.3 8

7899/5 D04 Rehab 25/07/2019 10:46 22/08/2019 11:05 28 0.4 0.2 0.2 7

7899/6 D07 Mullock 25/07/2019 11:02 22/08/2019 11:17 28 0.4 0.2 0.2 7

7899/7 D01(A) Front Gate 25/07/2019 10:35 22/08/2019 10:54 28 1.2 1.0 0.2 8

7899/8 D11 Goldstien 25/07/2019 09:44 22/08/2019 09:26 28 0.4 0.1 0.3 6

7899/9 D12 Ram 25/07/2019 09:58 22/08/2019 10:15 28 0.2 0.2 <0.1 7

Results have been approved and report finalised on 3/09/2019

7899  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 3



Sampling Report Number: 7899

Date Issued: 3/09/2019

Sampling Conditions: Cloudy 20°C

Lab ID Client Sample Reference Date Sampled Sampler Method of 

Sampling

Pre-treatment / 

Preservation

Comments

7899/1 D08&9 Hitchcock Rd Olive Grove 22/08/2019 08:58 T.Walker AS3580.10.1 CuSO4

7899/2 D10 Hearses Rd 22/08/2019 09:08 T.Walker AS3580.10.1 CuSO4 Major bird droppings, algae

7899/3 D06 School 22/08/2019 10:29 T.Walker AS3580.10.1 CuSO4

7899/4 D05 Bund 22/08/2019 10:41 T.Walker AS3580.10.1 CuSO4 Minor vegetation

7899/5 D04 Rehab 22/08/2019 11:05 T.Walker AS3580.10.1 CuSO4

7899/6 D07 Mullock 22/08/2019 11:17 T.Walker AS3580.10.1 CuSO4

7899/7 D01(A) Front Gate 22/08/2019 10:54 T.Walker AS3580.10.1 CuSO4 Minor insects

7899/8 D11 Goldstien 22/08/2019 09:26 T.Walker AS3580.10.1 CuSO4

7899/9 D12 Ram 22/08/2019 10:15 T.Walker AS3580.10.1 CuSO4

Sampling procedures have been approved and report finalised on 3/09/2019

Where method is "unknown" sampling procedures are not endorsed.

7899  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 3 of 3



Report Number: 8016

Date Issued: 30/09/2019 Revision Number: 00

Site/Job: Dixon Maroota - Dusts

Client: Dixon Sands

Address PO Box 4019

PITT TOWN  NSW  2756

Contact David Dixon

The following 9 samples were received on 19/09/2019 and tested at 4/30 Glenwood Dr Thornton, NSW 2322

Client Sample Reference GPS-

Easting

GPS-

Northing

Date 

Sampled

Lab ID Matrix Comment or Non-compliances

D08&9 Hitchcock Rd Olive Grove 19/09/2019 8016/1 Dust

D10 Hearses Rd 19/09/2019 8016/2 Dust

D06 School 19/09/2019 8016/3 Dust

D05 Bund 19/09/2019 8016/4 Dust

D04 Rehab 19/09/2019 8016/5 Dust

D07 Mullock 19/09/2019 8016/6 Dust

D01(A) Front Gate 19/09/2019 8016/7 Dust

D11 Goldstien 19/09/2019 8016/8 Dust

D12 Ram 19/09/2019 8016/9 Dust

  The samples have been tested and the following reports are included:

· Test Report

· Sampling Report

· Chain of Custody (if available)

8016  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 3



Test Report Number: 8016

Date Issued: 30/09/2019

Tested between: 19/09/19 and 27/09/19

Results

Lab ID Client Sample Reference Date On Date Off Number of Days Insoluble Solids Ash Combustible 

Matter 

Calculated Rain 

Units days g/m2/mth g/m2/mth g/m2/mth mm

Method Code AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1

Limit of Report 0.1 0.1 0.1 1

8016/1 D08&9 Hitchcock Rd Olive Grove 22/08/2019 08:58 19/09/2019 07:58 28 1.0 0.7 0.3 205

8016/2 D10 Hearses Rd 22/08/2019 09:08 19/09/2019 08:08 28 1.5 1.2 0.3 215

8016/3 D06 School 22/08/2019 10:29 19/09/2019 08:51 28 1.0 0.8 0.2 220

8016/4 D05 Bund 22/08/2019 10:41 19/09/2019 09:07 28 2.4 2.0 0.4 205

8016/5 D04 Rehab 22/08/2019 11:05 19/09/2019 09:33 28 2.1 1.7 0.4 208

8016/6 D07 Mullock 22/08/2019 11:17 19/09/2019 09:48 28 0.8 0.6 0.2 212

8016/7 D01(A) Front Gate 22/08/2019 10:54 19/09/2019 09:19 28 1.6 1.3 0.3 112

8016/8 D11 Goldstien 22/08/2019 09:26 19/09/2019 08:21 28 0.8 0.5 0.3 204

8016/9 D12 Ram 22/08/2019 10:15 19/09/2019 08:39 28 0.8 0.5 0.3 208

Results have been approved and report finalised on 30/09/2019

8016  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 3



Sampling Report Number: 8016

Date Issued: 30/09/2019

Sampling Conditions: Showers 14°-17°C

Lab ID Client Sample Reference Date Sampled Sampler Method of 

Sampling

Pre-treatment / 

Preservation

Comments

8016/1 D08&9 Hitchcock Rd Olive Grove 19/09/2019 07:58 T.Walker AS3580.10.1 CuSO4

8016/2 D10 Hearses Rd 19/09/2019 08:08 T.Walker AS3580.10.1 CuSO4

8016/3 D06 School 19/09/2019 08:51 T.Walker AS3580.10.1 CuSO4 Bird droppings in funnel

8016/4 D05 Bund 19/09/2019 09:07 T.Walker AS3580.10.1 CuSO4 Minor vegetation, algae

8016/5 D04 Rehab 19/09/2019 09:33 T.Walker AS3580.10.1 CuSO4

8016/6 D07 Mullock 19/09/2019 09:48 T.Walker AS3580.10.1 CuSO4

8016/7 D01(A) Front Gate 19/09/2019 09:19 T.Walker AS3580.10.1 CuSO4 Full, sand

8016/8 D11 Goldstien 19/09/2019 08:21 T.Walker AS3580.10.1 CuSO4

8016/9 D12 Ram 19/09/2019 08:39 T.Walker AS3580.10.1 CuSO4

Sampling procedures have been approved and report finalised on 30/09/2019

Where method is "unknown" sampling procedures are not endorsed.

8016  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 3 of 3



Report Number: 8150

Date Issued: 28/10/2019 Revision Number: 00

Site/Job: Dixon Maroota - Dusts

Client: Dixon Sands

Address PO Box 4019

PITT TOWN  NSW  2756

Contact David Dixon

The following 9 samples were received on 18/10/2019 and tested at 4/30 Glenwood Dr Thornton, NSW 2322

Client Sample Reference GPS-

Easting

GPS-

Northing

Date 

Sampled

Lab ID Matrix Comment or Non-compliances

D08&9 Hitchcock Rd Olive Grove 313058 6295137 18/10/2019 8150/1 Dust

D10 Hearses Rd 312538 6294576 18/10/2019 8150/2 Dust

D06 School 313518 6296537 18/10/2019 8150/3 Dust

D05 Bund 313160 6296838 18/10/2019 8150/4 Dust Acacia in capture zone.

D04 Rehab 312385 6296932 18/10/2019 8150/5 Dust

D07 Mullock 312579 6296676 18/10/2019 8150/6 Dust

D01(A) Front Gate 313290 6297176 18/10/2019 8150/7 Dust

D11 Goldstien 312034 6294213 18/10/2019 8150/8 Dust

D12 Ram 311750 6294159 18/10/2019 8150/9 Dust

  The samples have been tested and the following reports are included:

· Test Report

· Sampling Report

· Chain of Custody (if available)

8150  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 3



Test Report Number: 8150

Date Issued: 28/10/2019

Tested between: 18/10/19 and 28/10/19

Results

Lab ID Client Sample Reference Date On Date Off Number of Days Insoluble Solids Ash Combustible 

Matter 

Calculated Rain 

Units days g/m2/mth g/m2/mth g/m2/mth mm

Method Code AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1

Limit of Report 0.1 0.1 0.1 1

8150/1 D08&9 Hitchcock Rd Olive Grove 19/09/2019 07:58 18/10/2019 08:08 29 1.5 1.0 0.5 40

8150/2 D10 Hearses Rd 19/09/2019 08:08 18/10/2019 08:18 29 11.1 6.2 4.9 30

8150/3 D06 School 19/09/2019 08:51 18/10/2019 09:05 29 1.6 0.7 0.9 36

8150/4 D05 Bund 19/09/2019 09:07 18/10/2019 09:16 29 2.0 1.4 0.6 34

8150/5 D04 Rehab 19/09/2019 09:33 18/10/2019 09:46 29 1.0 0.9 0.1 27

8150/6 D07 Mullock 19/09/2019 09:48 18/10/2019 09:58 29 2.2 1.9 0.3 30

8150/7 D01(A) Front Gate 19/09/2019 09:19 18/10/2019 09:30 29 2.2 2.0 0.2 35

8150/8 D11 Goldstien 19/09/2019 08:21 18/10/2019 08:34 29 1.5 0.8 0.7 33

8150/9 D12 Ram 19/09/2019 08:39 18/10/2019 08:56 29 0.8 0.8 <0.1 36

Results have been approved and report finalised on 28/10/2019

8150  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 3



Sampling Report Number: 8150

Date Issued: 28/10/2019

Sampling Conditions: Fine 14°-18°C

Lab ID Client Sample Reference Date Sampled Sampler Method of 

Sampling

Pre-treatment / 

Preservation

Comments

8150/1 D08&9 Hitchcock Rd Olive Grove 18/10/2019 08:08 D.Walker AS3580.10.1 CuSO4 Insects

8150/2 D10 Hearses Rd 18/10/2019 08:18 D.Walker AS3580.10.1 CuSO4 Bird droppings, minor insects, algae, vegetation, sand

8150/3 D06 School 18/10/2019 09:05 D.Walker AS3580.10.1 CuSO4

8150/4 D05 Bund 18/10/2019 09:16 D.Walker AS3580.10.1 CuSO4 Insects, algae

8150/5 D04 Rehab 18/10/2019 09:46 D.Walker AS3580.10.1 CuSO4

8150/6 D07 Mullock 18/10/2019 09:58 D.Walker AS3580.10.1 CuSO4

8150/7 D01(A) Front Gate 18/10/2019 09:30 D.Walker AS3580.10.1 CuSO4 Insects

8150/8 D11 Goldstien 18/10/2019 08:34 D.Walker AS3580.10.1 CuSO4 Minor insects, vegetation

8150/9 D12 Ram 18/10/2019 08:56 D.Walker AS3580.10.1 CuSO4

Sampling procedures have been approved and report finalised on 28/10/2019

Where method is "unknown" sampling procedures are not endorsed.

8150  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 3 of 3



Report Number: 8285

Date Issued: 22/11/2019 Revision Number: 00

Site/Job: Dixon Maroota - Dusts

Client: Dixon Sands

Address PO Box 4019

PITT TOWN  NSW  2756

Contact David Dixon

The following 9 samples were received on 15/11/2019 and tested at 4/30 Glenwood Dr Thornton, NSW 2322

Client Sample Reference GPS-

Easting

GPS-

Northing

Date 

Sampled

Lab ID Matrix Comment or Non-compliances

D08&9 Hitchcock Rd Olive Grove 313058 6295137 15/11/2019 8285/1 Dust

D10 Hearses Rd 312538 6294576 15/11/2019 8285/2 Dust

D06 School 313518 6296537 15/11/2019 8285/3 Dust

D05 Bund 313160 6296838 15/11/2019 8285/4 Dust

D04 Rehab 312385 6296932 15/11/2019 8285/5 Dust

D07 Mullock 312579 6296676 15/11/2019 8285/6 Dust

D01(A) Front Gate 313290 6297176 15/11/2019 8285/7 Dust

D11 Goldstien 312034 6294213 15/11/2019 8285/8 Dust

D12 Ram 311750 6294159 15/11/2019 8285/9 Dust

  The sample(s) have been tested as received and the following reports are included:

· Test Report

· Sampling Report

· Chain of Custody (if available)

8285  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 3



Test Report Number: 8285

Date Issued: 22/11/2019

Tested between: 15/11/19 and 22/11/19

Results

Lab ID Client Sample Reference Date On Date Off Number of Days Insoluble Solids Ash Combustible 

Matter 

Calculated Rain 

Units days g/m2/mth g/m2/mth g/m2/mth mm

Method Code AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1

Limit of Report 0.1 0.1 0.1 1

8285/1 D08&9 Hitchcock Rd Olive Grove 18/10/2019 08:08 15/11/2019 08:56 28 1.8 1.2 0.6 9

8285/2 D10 Hearses Rd 18/10/2019 08:18 15/11/2019 09:06 28 8.5 4.3 4.2 11

8285/3 D06 School 18/10/2019 09:05 15/11/2019 09:59 28 1.9 1.2 0.7 14

8285/4 D05 Bund 18/10/2019 09:16 15/11/2019 10:12 28 2.5 1.8 0.7 14

8285/5 D04 Rehab 18/10/2019 09:46 15/11/2019 10:40 28 1.5 0.7 0.8 12

8285/6 D07 Mullock 18/10/2019 09:58 15/11/2019 10:50 28 1.3 0.9 0.4 13

8285/7 D01(A) Front Gate 18/10/2019 09:30 15/11/2019 10:25 28 2.1 1.5 0.6 14

8285/8 D11 Goldstien 18/10/2019 08:34 15/11/2019 09:20 28 1.8 0.9 0.9 13

8285/9 D12 Ram 18/10/2019 08:56 15/11/2019 09:40 28 1.2 0.8 0.4 14

Results have been approved and report finalised on 22/11/2019

8285  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 3



Sampling Report Number: 8285

Date Issued: 22/11/2019

Sampling Conditions: Major smoke haze 23°C-25°C

Lab ID Client Sample Reference Date Sampled Sampler Method of 

Sampling

Pre-treatment / 

Preservation

Comments

8285/1 D08&9 Hitchcock Rd Olive Grove 15/11/2019 08:56 T.Walker AS3580.10.1 CuSO4

8285/2 D10 Hearses Rd 15/11/2019 09:06 T.Walker AS3580.10.1 CuSO4 Major bird droppings, algae - Farming adjacent

8285/3 D06 School 15/11/2019 09:59 T.Walker AS3580.10.1 CuSO4

8285/4 D05 Bund 15/11/2019 10:12 T.Walker AS3580.10.1 CuSO4 Minor insects, algae

8285/5 D04 Rehab 15/11/2019 10:40 T.Walker AS3580.10.1 CuSO4 Minor insects, vegetation

8285/6 D07 Mullock 15/11/2019 10:50 T.Walker AS3580.10.1 CuSO4 Minor vegetation

8285/7 D01(A) Front Gate 15/11/2019 10:25 T.Walker AS3580.10.1 CuSO4 Minor insects, farming adjacent

8285/8 D11 Goldstien 15/11/2019 09:20 T.Walker AS3580.10.1 CuSO4 Minor vegetation

8285/9 D12 Ram 15/11/2019 09:40 T.Walker AS3580.10.1 CuSO4

Sampling procedures have been approved and report finalised on 22/11/2019

Where method is "unknown" sampling procedures are not endorsed.

8285  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 3 of 3



Report Number: 8412

Date Issued: 20/12/2019 Revision Number: 00

Site/Job: Dixon Maroota - Dusts

Client: Dixon Sands

Address PO Box 4019

PITT TOWN  NSW  2756

Contact David Dixon

The following 9 samples were received on 13/12/2019 and tested at 4/30 Glenwood Dr Thornton, NSW 2322

Client Sample Reference GPS-

Easting

GPS-

Northing

Date 

Sampled

Lab ID Matrix Comment or Non-compliances

D08&9 Hitchcock Rd Olive Grove 313058 6295137 13/12/2019 8412/1 Dust

D10 Hearses Rd 312538 6294576 13/12/2019 8412/2 Dust

D06 School 313518 6296537 13/12/2019 8412/3 Dust

D05 Bund 313160 6296838 13/12/2019 8412/4 Dust

D04 Rehab 312385 6296932 13/12/2019 8412/5 Dust

D07 Mullock 312579 6296676 13/12/2019 8412/6 Dust

D01(A) Front Gate 313290 6297176 13/12/2019 8412/7 Dust

D11 Goldstien 312034 6294213 13/12/2019 8412/8 Dust

D12 Ram 311750 6294159 13/12/2019 8412/9 Dust

  The sample(s) have been tested as received and the following reports are included:

· Test Report

· Sampling Report

· Chain of Custody (if available)

8412  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 3



Test Report Number: 8412

Date Issued: 20/12/2019

Tested between: 13/12/19 and 20/12/19

Results

Lab ID Client Sample Reference Date On Date Off Number of Days Insoluble Solids Ash Combustible 

Matter 

Calculated Rain 

Units days g/m2/mth g/m2/mth g/m2/mth mm

Method Code AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1

Limit of Report 0.1 0.1 0.1 1

8412/1 D08&9 Hitchcock Rd Olive Grove 15/11/2019 08:56 13/12/2019 08:58 28 4.4 3.5 0.9 23

8412/2 D10 Hearses Rd 15/11/2019 09:06 13/12/2019 09:10 28 5.6 3.6 2.0 27

8412/3 D06 School 15/11/2019 09:59 13/12/2019 09:54 28 4.7 3.6 1.1 21

8412/4 D05 Bund 15/11/2019 10:12 13/12/2019 10:12 28 5.9 4.8 1.1 21

8412/5 D04 Rehab 15/11/2019 10:40 13/12/2019 10:38 28 3.9 3.2 0.7 21

8412/6 D07 Mullock 15/11/2019 10:50 13/12/2019 10:50 28 3.8 3.4 0.4 21

8412/7 D01(A) Front Gate 15/11/2019 10:25 13/12/2019 10:24 28 3.8 3.2 0.6 17

8412/8 D11 Goldstien 15/11/2019 09:20 13/12/2019 09:24 28 4.1 3.0 1.1 32

8412/9 D12 Ram 15/11/2019 09:40 13/12/2019 09:42 28 3.5 3.1 0.4 34

Results have been approved and report finalised on 20/12/2019

8412  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 3



Sampling Report Number: 8412

Date Issued: 20/12/2019

Sampling Conditions: Cloudy 22°C, Recent smoke haze

Lab ID Client Sample Reference Date Sampled Sampler Method of 

Sampling

Pre-treatment / 

Preservation

Comments

8412/1 D08&9 Hitchcock Rd Olive Grove 13/12/2019 08:58 T.Walker AS3580.10.1 CuSO4 Minor insects, ash

8412/2 D10 Hearses Rd 13/12/2019 09:10 T.Walker AS3580.10.1 CuSO4 Bird droppings, insects, algae, ash

8412/3 D06 School 13/12/2019 09:54 T.Walker AS3580.10.1 CuSO4 Minor insects, algae, ash

8412/4 D05 Bund 13/12/2019 10:12 T.Walker AS3580.10.1 CuSO4 Minor insects, algae, ash

8412/5 D04 Rehab 13/12/2019 10:38 T.Walker AS3580.10.1 CuSO4 Minor vegetation, ash

8412/6 D07 Mullock 13/12/2019 10:50 T.Walker AS3580.10.1 CuSO4 Ash

8412/7 D01(A) Front Gate 13/12/2019 10:24 T.Walker AS3580.10.1 CuSO4 Ash

8412/8 D11 Goldstien 13/12/2019 09:24 T.Walker AS3580.10.1 CuSO4 Minor vegetation, algae, ash

8412/9 D12 Ram 13/12/2019 09:42 T.Walker AS3580.10.1 CuSO4 Minor insects, algae, ash

Sampling procedures have been approved and report finalised on 20/12/2019

Where method is "unknown" sampling procedures are not endorsed.

8412  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 3 of 3



Report Number: 8486

Date Issued: 17/01/2020 Revision Number: 00

Site/Job: Dixon Maroota - Dusts

Client: Dixon Sands

Address PO Box 4019

PITT TOWN  NSW  2756

Contact David Dixon

The following 9 samples were received on 10/01/2020 and tested at 4/30 Glenwood Dr Thornton, NSW 2322

Client Sample Reference GPS-

Easting

GPS-

Northing

Date 

Sampled

Lab ID Matrix Comment or Non-compliances

D08&9 Hitchcock Rd Olive Grove 313058 6295137 10/01/2020 8486/1 Dust

D10 Hearses Rd 312538 6294576 10/01/2020 8486/2 Dust

D06 School 313518 6296537 10/01/2020 8486/3 Dust

D05 Bund 313160 6296838 10/01/2020 8486/4 Dust

D04 Rehab 312385 6296932 10/01/2020 8486/5 Dust

D07 Mullock 312579 6296676 10/01/2020 8486/6 Dust

D01(A) Front Gate 313290 6297176 10/01/2020 8486/7 Dust

D11 Goldstien 312034 6294213 10/01/2020 8486/8 Dust

D12 Ram 311750 6294159 10/01/2020 8486/9 Dust

  The sample(s) have been tested as received and the following reports are included:

· Test Report

· Sampling Report

· Chain of Custody (if available)

8486  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 3



Test Report Number: 8486

Date Issued: 17/01/2020

Tested between: 10/01/20 and 17/01/20

Results

Lab ID Client Sample Reference Date On Date Off Number of Days Insoluble Solids Ash Combustible 

Matter 

Calculated Rain 

Units days g/m2/mth g/m2/mth g/m2/mth mm

Method Code AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1

Limit of Report 0.1 0.1 0.1 1

8486/1 D08&9 Hitchcock Rd Olive Grove 13/12/2019 08:58 10/01/2020 09:29 28 3.3 2.4 0.9 6

8486/2 D10 Hearses Rd 13/12/2019 09:10 10/01/2020 09:39 28 9.4 6.0 3.4 10

8486/3 D06 School 13/12/2019 09:54 10/01/2020 10:30 28 2.6 2.1 0.5 9

8486/4 D05 Bund 13/12/2019 10:12 10/01/2020 10:44 28 3.0 2.3 0.7 9

8486/5 D04 Rehab 13/12/2019 10:38 10/01/2020 11:02 28 2.6 1.9 0.7 8

8486/6 D07 Mullock 13/12/2019 10:50 10/01/2020 11:12 28 1.9 1.7 0.2 8

8486/7 D01(A) Front Gate 13/12/2019 10:24 10/01/2020 10:51 28 2.2 1.9 0.3 10

8486/8 D11 Goldstien 13/12/2019 09:24 10/01/2020 09:51 28 3.3 2.2 1.1 11

8486/9 D12 Ram 13/12/2019 09:42 10/01/2020 10:09 28 3.4 2.3 1.1 11

Results have been approved and report finalised on 17/01/2020

8486  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 3



Sampling Report Number: 8486

Date Issued: 17/01/2020

Sampling Conditions: Smoke haze, 23°-27°C

Lab ID Client Sample Reference Date Sampled Sampler Method of 

Sampling

Pre-treatment / 

Preservation

Comments

8486/1 D08&9 Hitchcock Rd Olive Grove 10/01/2020 09:29 T.Walker AS3580.10.1 CuSO4 Minor vegetation

8486/2 D10 Hearses Rd 10/01/2020 09:39 T.Walker AS3580.10.1 CuSO4 Dust, vegetation, algae, ash

8486/3 D06 School 10/01/2020 10:30 T.Walker AS3580.10.1 CuSO4 Minor vegetation

8486/4 D05 Bund 10/01/2020 10:44 T.Walker AS3580.10.1 CuSO4 Minor vegetation, ash

8486/5 D04 Rehab 10/01/2020 11:02 T.Walker AS3580.10.1 CuSO4 Minor vegetation

8486/6 D07 Mullock 10/01/2020 11:12 T.Walker AS3580.10.1 CuSO4 Minor isnects

8486/7 D01(A) Front Gate 10/01/2020 10:51 T.Walker AS3580.10.1 CuSO4 Minor ash

8486/8 D11 Goldstien 10/01/2020 09:51 T.Walker AS3580.10.1 CuSO4 Minor vegetation

8486/9 D12 Ram 10/01/2020 10:09 T.Walker AS3580.10.1 CuSO4 Minor vegetation

Sampling procedures have been approved and report finalised on 17/01/2020

Where method is "unknown" sampling procedures are not endorsed.

8486  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 3 of 3



Report Number: 8553

Date Issued: 14/02/2020 Revision Number: 00

Site/Job: Dixon Maroota - Dusts

Client: Dixon Sand (No.1) Pty Ltd

Address PO Box 4019

PITT TOWN  NSW  2756

Contact David Dixon

The following 9 samples were received on 7/02/2020 and tested at 4/30 Glenwood Dr Thornton, NSW 2322

Client Sample Reference GPS-

Easting

GPS-

Northing

Date 

Sampled

Lab ID Matrix Comment or Non-compliances

D08&9 Hitchcock Rd Olive Grove 313058 6295137 7/02/2020 8553/1 Dust

D10 Hearses Rd 312538 6294576 7/02/2020 8553/2 Dust

D06 School 313518 6296537 7/02/2020 8553/3 Dust

D05 Bund 313160 6296838 7/02/2020 8553/4 Dust

D04 Rehab 312385 6296932 7/02/2020 8553/5 Dust

D07 Mullock 312579 6296676 7/02/2020 8553/6 Dust

D01(A) Front Gate 313290 6297176 7/02/2020 8553/7 Dust

D11 Goldstien 312034 6294213 7/02/2020 8553/8 Dust

D12 Ram 311750 6294159 7/02/2020 8553/9 Dust

  The sample(s) have been tested as received and the following reports are included:

· Test Report

· Sampling Report

· Chain of Custody (if available)

8553  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 3



Test Report Number: 8553

Date Issued: 14/02/2020

Tested between: 7/02/20 and 14/02/20

Results

Lab ID Client Sample Reference Date On Date Off Number of Days Insoluble Solids Ash Combustible 

Matter 

Calculated Rain 

Units days g/m2/mth g/m2/mth g/m2/mth mm

Method Code AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1

Limit of Report 0.1 0.1 0.1 1

8553/1 D08&9 Hitchcock Rd Olive Grove 10/01/2020 09:29 7/02/2020 09:48 28 8.2 6.9 1.3 99

8553/2 D10 Hearses Rd 10/01/2020 09:39 7/02/2020 09:57 28 6.9 5.9 1.0 94

8553/3 D06 School 10/01/2020 10:30 7/02/2020 10:43 28 6.0 5.2 0.8 103

8553/4 D05 Bund 10/01/2020 10:44 7/02/2020 10:56 28 6.5 5.7 0.8 104

8553/5 D04 Rehab 10/01/2020 11:02 7/02/2020 11:14 28 5.3 4.6 0.7 91

8553/6 D07 Mullock 10/01/2020 11:12 7/02/2020 11:26 28 5.5 4.9 0.6 92

8553/7 D01(A) Front Gate 10/01/2020 10:51 7/02/2020 11:01 28 5.3 5.0 0.3 95

8553/8 D11 Goldstien 10/01/2020 09:51 7/02/2020 10:16 28 7.6 6.4 1.2 91

8553/9 D12 Ram 10/01/2020 10:09 7/02/2020 10:33 28 7.6 6.7 0.9 96

Results have been approved and report finalised on 14/02/2020

8553  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 3



Sampling Report Number: 8553

Date Issued: 14/02/2020

Sampling Conditions: Raining 18°C

Lab ID Client Sample Reference Date Sampled Sampler Method of 

Sampling

Pre-treatment / 

Preservation

Comments

8553/1 D08&9 Hitchcock Rd Olive Grove 7/02/2020 09:48 T.Walker AS3580.10.1 CuSO4 Ash, minor insects

8553/2 D10 Hearses Rd 7/02/2020 09:57 T.Walker AS3580.10.1 CuSO4 Ash

8553/3 D06 School 7/02/2020 10:43 T.Walker AS3580.10.1 CuSO4 Ash

8553/4 D05 Bund 7/02/2020 10:56 T.Walker AS3580.10.1 CuSO4 Ash

8553/5 D04 Rehab 7/02/2020 11:14 T.Walker AS3580.10.1 CuSO4 Ash

8553/6 D07 Mullock 7/02/2020 11:26 T.Walker AS3580.10.1 CuSO4 Ash

8553/7 D01(A) Front Gate 7/02/2020 11:01 T.Walker AS3580.10.1 CuSO4 Ash

8553/8 D11 Goldstien 7/02/2020 10:16 T.Walker AS3580.10.1 CuSO4 Ash

8553/9 D12 Ram 7/02/2020 10:33 T.Walker AS3580.10.1 CuSO4 Minor Ash

Sampling procedures have been approved and report finalised on 14/02/2020

Where method is "unknown" sampling procedures are not endorsed.

8553  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 3 of 3



Report Number: 8719

Date Issued: 16/03/2020 Revision Number: 00

Site/Job: Dixon Maroota - Dusts

Client: Dixon Sand (No.1) Pty Ltd

Address PO Box 4019

PITT TOWN  NSW  2756

Contact David Dixon

The following 9 samples were received on 6/03/2020 and tested at 4/30 Glenwood Dr Thornton, NSW 2322

Client Sample Reference GPS-

Easting

GPS-

Northing

Date 

Sampled

Lab ID Matrix Comment or Non-compliances

D08&9 Hitchcock Rd Olive Grove 313058 6295137 6/03/2020 8719/1 Dust

D10 Hearses Rd 312538 6294576 6/03/2020 8719/2 Dust

D06 School 313518 6296537 6/03/2020 8719/3 Dust

D05 Bund 313160 6296838 6/03/2020 8719/4 Dust

D04 Rehab 312385 6296932 6/03/2020 8719/5 Dust

D07 Mullock 312579 6296676 6/03/2020 8719/6 Dust

D01(A) Front Gate 313290 6297176 6/03/2020 8719/7 Dust

D11 Goldstien 312034 6294213 6/03/2020 8719/8 Dust

D12 Ram 311750 6294159 6/03/2020 8719/9 Dust

  The sample(s) have been tested as received and the following reports are included:

· Test Report

· Sampling Report

· Chain of Custody (if available)

8719  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 3



Test Report Number: 8719

Date Issued: 16/03/2020

Tested between: 6/03/20 and 16/03/20

Results

Lab ID Client Sample Reference Date On Date Off Number of Days Insoluble Solids Ash Combustible 

Matter 

Calculated Rain 

Units days g/m2/mth g/m2/mth g/m2/mth mm

Method Code AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1

Limit of Report 0.1 0.1 0.1 1

8719/1 D08&9 Hitchcock Rd Olive Grove 07/02/2020 09:48 6/03/2020 07:58 28 1.9 1.5 0.4 288

8719/2 D10 Hearses Rd 07/02/2020 09:57 6/03/2020 08:08 28 1.3 1.0 0.3 287

8719/3 D06 School 07/02/2020 10:43 6/03/2020 08:53 28 1.2 0.8 0.4 288

8719/4 D05 Bund 07/02/2020 10:56 6/03/2020 09:04 28 1.5 1.0 0.5 288

8719/5 D04 Rehab 07/02/2020 11:14 6/03/2020 09:26 28 1.0 0.7 0.3 287

8719/6 D07 Mullock 07/02/2020 11:26 6/03/2020 09:38 28 2.2 1.8 0.4 287

8719/7 D01(A) Front Gate 07/02/2020 11:01 6/03/2020 09:14 28 3.0 2.4 0.6 117

8719/8 D11 Goldstien 07/02/2020 10:16 6/03/2020 08:20 28 1.3 0.5 0.8 287

8719/9 D12 Ram 07/02/2020 10:33 6/03/2020 08:40 28 1.3 0.8 0.5 289

Results have been approved and report finalised on 16/03/2020

8719  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 3



Sampling Report Number: 8719

Date Issued: 16/03/2020

Sampling Conditions: Fine 21°-23°C

Lab ID Client Sample Reference Date Sampled Sampler Method of 

Sampling

Pre-treatment / 

Preservation

Comments

8719/1 D08&9 Hitchcock Rd Olive Grove 6/03/2020 07:58 T.Walker AS3580.10.1 CuSO4 Full

8719/2 D10 Hearses Rd 6/03/2020 08:08 T.Walker AS3580.10.1 CuSO4 Full

8719/3 D06 School 6/03/2020 08:53 T.Walker AS3580.10.1 CuSO4 Full

8719/4 D05 Bund 6/03/2020 09:04 T.Walker AS3580.10.1 CuSO4 Full, minor vegetation

8719/5 D04 Rehab 6/03/2020 09:26 T.Walker AS3580.10.1 CuSO4 Full

8719/6 D07 Mullock 6/03/2020 09:38 T.Walker AS3580.10.1 CuSO4 Full

8719/7 D01(A) Front Gate 6/03/2020 09:14 T.Walker AS3580.10.1 CuSO4 Full, minor insects, vegetation

8719/8 D11 Goldstien 6/03/2020 08:20 T.Walker AS3580.10.1 CuSO4 Full

8719/9 D12 Ram 6/03/2020 08:40 T.Walker AS3580.10.1 CuSO4 Full

Sampling procedures have been approved and report finalised on 16/03/2020

Where method is "unknown" sampling procedures are not endorsed.

8719  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 3 of 3



Report Number: 8834

Date Issued: 15/04/2020 Revision Number: 00

Site/Job: Dixon Maroota - Dusts

Client: Dixon Sand (No.1) Pty Ltd

Address PO Box 4019

PITT TOWN  NSW  2756

Contact David Dixon

The following 9 samples were received on 3/04/2020 and tested at 4/30 Glenwood Dr Thornton, NSW 2322

Client Sample Reference GPS-

Easting

GPS-

Northing

Date 

Sampled

Lab ID Matrix Comment or Non-compliances

D08&9 Hitchcock Rd Olive Grove 313058 6295137 3/04/2020 8834/1 Dust

D10 Hearses Rd 312538 6294576 3/04/2020 8834/2 Dust

D06 School 313518 6296537 3/04/2020 8834/3 Dust

D05 Bund 313160 6296838 3/04/2020 8834/4 Dust

D04 Rehab 312385 6296932 3/04/2020 8834/5 Dust

D07 Mullock 312579 6296676 3/04/2020 8834/6 Dust

D01(A) Front Gate 313290 6297176 3/04/2020 8834/7 Dust

D11 Goldstien 312034 6294213 3/04/2020 8834/8 Dust

D12 Ram 311750 6294159 3/04/2020 8834/9 Dust

  The sample(s) have been tested as received and the following reports are included:

· Test Report

· Sampling Report

· Chain of Custody (if available)

8834  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 3



Test Report Number: 8834

Date Issued: 15/04/2020

Tested between: 3/04/20 and 15/04/20

Results

Lab ID Client Sample Reference Date On Date Off Number of Days Insoluble Solids Ash Combustible 

Matter 

Calculated Rain 

Units days g/m2/mth g/m2/mth g/m2/mth mm

Method Code AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1

Limit of Report 0.1 0.1 0.1 1

8834/1 D08&9 Hitchcock Rd Olive Grove 06/03/2020 07:58 03/04/2020 09:15 28 0.7 0.5 0.2 114

8834/2 D10 Hearses Rd 06/03/2020 08:08 03/04/2020 09:22 28 1.2 0.5 0.7 109

8834/3 D06 School 06/03/2020 08:53 03/04/2020 10:00 28 0.8 0.5 0.3 101

8834/4 D05 Bund 06/03/2020 09:04 03/04/2020 10:12 28 0.8 0.6 0.2 105

8834/5 D04 Rehab 06/03/2020 09:26 03/04/2020 10:31 28 0.3 0.3 <0.1 95

8834/6 D07 Mullock 06/03/2020 09:38 03/04/2020 10:39 28 0.5 0.5 <0.1 96

8834/7 D01(A) Front Gate 06/03/2020 09:14 03/04/2020 10:20 28 2.1 1.6 0.5 99

8834/8 D11 Goldstien 06/03/2020 08:20 03/04/2020 09:32 28 0.4 0.3 0.1 118

8834/9 D12 Ram 06/03/2020 08:40 03/04/2020 09:50 28 0.3 0.2 0.1 124

Results have been approved and report finalised on 15/04/2020

8834  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 3



Sampling Report Number: 8834

Date Issued: 15/04/2020

Sampling Conditions: Cloudy, 23°C

Lab ID Client Sample Reference Date Sampled Sampler Method of 

Sampling

Pre-treatment / 

Preservation

Comments

8834/1 D08&9 Hitchcock Rd Olive Grove 03/04/2020 09:15 T.Walker AS3580.10.1 CuSO4 Insect (Spider)

8834/2 D10 Hearses Rd 03/04/2020 09:22 T.Walker AS3580.10.1 CuSO4 Minor veg

8834/3 D06 School 03/04/2020 10:00 T.Walker AS3580.10.1 CuSO4

8834/4 D05 Bund 03/04/2020 10:12 T.Walker AS3580.10.1 CuSO4

8834/5 D04 Rehab 03/04/2020 10:31 T.Walker AS3580.10.1 CuSO4

8834/6 D07 Mullock 03/04/2020 10:39 T.Walker AS3580.10.1 CuSO4

8834/7 D01(A) Front Gate 03/04/2020 10:20 T.Walker AS3580.10.1 CuSO4 Minor algae

8834/8 D11 Goldstien 03/04/2020 09:32 T.Walker AS3580.10.1 CuSO4

8834/9 D12 Ram 03/04/2020 09:50 T.Walker AS3580.10.1 CuSO4

Sampling procedures have been approved and report finalised on 15/04/2020

Where method is "unknown" sampling procedures are not endorsed.

8834  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 3 of 3



Report Number: 8986

Date Issued: 8/05/2020 Revision Number: 00

Site/Job: Dixon Maroota - Dusts

Client: Dixon Sand (No.1) Pty Ltd

Address PO Box 4019

PITT TOWN  NSW  2756

Contact David Dixon

The following 9 samples were received on 1/05/2020 and tested at 4/30 Glenwood Dr Thornton, NSW 2322

Client Sample Reference GPS-

Easting

GPS-

Northing

Date 

Sampled

Lab ID Matrix Comment or Non-compliances

D08&9 Hitchcock Rd Olive Grove 313058 6295137 1/05/2020 8986/1 Dust

D10 Hearses Rd 312538 6294576 1/05/2020 8986/2 Dust

D06 School 313518 6296537 1/05/2020 8986/3 Dust

D05 Bund 313160 6296838 1/05/2020 8986/4 Dust

D04 Rehab 312385 6296932 1/05/2020 8986/5 Dust

D07 Mullock 312579 6296676 1/05/2020 8986/6 Dust

D01(A) Front Gate 313290 6297176 1/05/2020 8986/7 Dust

D11 Goldstien 312034 6294213 1/05/2020 8986/8 Dust

D12 Ram 311750 6294159 1/05/2020 8986/9 Dust

  The sample(s) have been tested as received and the following reports are included:

· Test Report

· Sampling Report

· Chain of Custody (if available)

8986  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 3



Test Report Number: 8986

Date Issued: 8/05/2020

Tested between: 1/05/20 and 8/05/20

Results

Lab ID Client Sample Reference Date On Date Off Number of Days Insoluble Solids Ash Combustible 

Matter 

Calculated Rain 

Units days g/m2/mth g/m2/mth g/m2/mth mm

Method Code AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1

Limit of Report 0.1 0.1 0.1 1

8986/1 D08&9 Hitchcock Rd Olive Grove 03/04/2020 09:15 01/05/2020 10:48 28 0.5 0.4 0.1 38

8986/2 D10 Hearses Rd 03/04/2020 09:22 01/05/2020 10:58 28 1.8 1.2 0.6 37

8986/3 D06 School 03/04/2020 10:00 01/05/2020 11:46 28 0.8 0.4 0.4 37

8986/4 D05 Bund 03/04/2020 10:12 01/05/2020 11:58 28 1.5 1.1 0.4 41

8986/5 D04 Rehab 03/04/2020 10:31 01/05/2020 12:28 28 0.7 0.5 0.2 35

8986/6 D07 Mullock 03/04/2020 10:39 01/05/2020 12:42 28 1.0 0.9 0.1 37

8986/7 D01(A) Front Gate 03/04/2020 10:20 01/05/2020 12:07 28 1.7 1.4 0.3 39

8986/8 D11 Goldstien 03/04/2020 09:32 01/05/2020 11:29 28 0.8 0.2 0.6 39

8986/9 D12 Ram 03/04/2020 09:50 01/05/2020 11:15 28 0.5 0.3 0.2 39

Results have been approved and report finalised on 8/05/2020

8986  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 3



Sampling Report Number: 8986

Date Issued: 8/05/2020

Sampling Conditions: Cloudy, 14-16°C

Lab ID Client Sample Reference Date Sampled Sampler Method of 

Sampling

Pre-treatment / 

Preservation

Comments

8986/1 D08&9 Hitchcock Rd Olive Grove 01/05/2020 10:48 T.Walker AS3580.10.1 CuSO4

8986/2 D10 Hearses Rd 01/05/2020 10:58 T.Walker AS3580.10.1 CuSO4 Minor insects

8986/3 D06 School 01/05/2020 11:46 T.Walker AS3580.10.1 CuSO4 Minor veg

8986/4 D05 Bund 01/05/2020 11:58 T.Walker AS3580.10.1 CuSO4 Minor insects

8986/5 D04 Rehab 01/05/2020 12:28 T.Walker AS3580.10.1 CuSO4

8986/6 D07 Mullock 01/05/2020 12:42 T.Walker AS3580.10.1 CuSO4

8986/7 D01(A) Front Gate 01/05/2020 12:07 T.Walker AS3580.10.1 CuSO4 Minor insects and algae

8986/8 D11 Goldstien 01/05/2020 11:29 T.Walker AS3580.10.1 CuSO4 Minor veg

8986/9 D12 Ram 01/05/2020 11:15 T.Walker AS3580.10.1 CuSO4

Sampling procedures have been approved and report finalised on 8/05/2020

Where method is "unknown" sampling procedures are not endorsed.

8986  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 3 of 3



Report Number: 9086

Date Issued: 5/06/2020 Revision Number: 00

Site/Job: Dixon Maroota - Dusts

Client: Dixon Sand (No.1) Pty Ltd

Address PO Box 4019

PITT TOWN  NSW  2756

Contact David Dixon

The following 9 samples were received on 29/05/2020 and tested at 4/30 Glenwood Dr Thornton, NSW 2322

Client Sample Reference GPS-

Easting

GPS-

Northing

Date 

Sampled

Lab ID Matrix Comment or Non-compliances

D08&9 Hitchcock Rd Olive Grove 313058 6295137 29/05/2020 9086/1 Dust

D10 Hearses Rd 312538 6294576 29/05/2020 9086/2 Dust

D06 School 313518 6296537 29/05/2020 9086/3 Dust

D05 Bund 313160 6296838 29/05/2020 9086/4 Dust

D04 Rehab 312385 6296932 29/05/2020 9086/5 Dust

D07 Mullock 312579 6296676 29/05/2020 9086/6 Dust

D01(A) Front Gate 313290 6297176 29/05/2020 9086/7 Dust

D11 Goldstien 312034 6294213 29/05/2020 9086/8 Dust

D12 Ram 311750 6294159 29/05/2020 9086/9 Dust

  The sample(s) have been tested as received and the following reports are included:

· Test Report

· Sampling Report

· Chain of Custody (if available)

9086  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 3



Test Report Number: 9086

Date Issued: 5/06/2020

Tested between: 29/05/20 and 5/06/20

Results

Lab ID Client Sample Reference Date On Date Off Number of Days Insoluble Solids Ash Combustible 

Matter 

Calculated Rain 

Units days g/m2/mth g/m2/mth g/m2/mth mm

Method Code AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1

Limit of Report 0.1 0.1 0.1 1

9086/1 D08&9 Hitchcock Rd Olive Grove 01/05/2020 10:48 29/05/2020 10:24 28 0.4 0.2 0.2 41

9086/2 D10 Hearses Rd 01/05/2020 10:58 29/05/2020 15:43 28 2.4 2.0 0.4 42

9086/3 D06 School 01/05/2020 11:46 29/05/2020 09:17 28 0.5 0.3 0.2 41

9086/4 D05 Bund 01/05/2020 11:58 29/05/2020 09:28 28 1.7 1.6 0.1 43

9086/5 D04 Rehab 01/05/2020 12:28 29/05/2020 10:05 28 0.2 0.2 <0.1 42

9086/6 D07 Mullock 01/05/2020 12:42 29/05/2020 10:11 28 0.4 0.4 <0.1 39

9086/7 D01(A) Front Gate 01/05/2020 12:07 29/05/2020 09:47 28 1.3 1.0 0.3 42

9086/8 D11 Goldstien 01/05/2020 11:29 29/05/2020 14:37 28 0.4 0.1 0.3 39

9086/9 D12 Ram 01/05/2020 11:15 29/05/2020 09:05 28 0.3 0.1 0.2 41

Results have been approved and report finalised on 5/06/2020

9086  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 3



Sampling Report Number: 9086

Date Issued: 5/06/2020

Sampling Conditions: 11°-17°C

Lab ID Client Sample Reference Date Sampled Sampler Method of 

Sampling

Pre-treatment / 

Preservation

Comments

9086/1 D08&9 Hitchcock Rd Olive Grove 29/05/2020 10:24 T.Walker AS3580.10.1 CuSO4

9086/2 D10 Hearses Rd 29/05/2020 15:43 T.Walker AS3580.10.1 CuSO4 Minor sand

9086/3 D06 School 29/05/2020 09:17 T.Walker AS3580.10.1 CuSO4

9086/4 D05 Bund 29/05/2020 09:28 T.Walker AS3580.10.1 CuSO4 Minor insects

9086/5 D04 Rehab 29/05/2020 10:05 T.Walker AS3580.10.1 CuSO4

9086/6 D07 Mullock 29/05/2020 10:11 T.Walker AS3580.10.1 CuSO4

9086/7 D01(A) Front Gate 29/05/2020 09:47 T.Walker AS3580.10.1 CuSO4

9086/8 D11 Goldstien 29/05/2020 14:37 T.Walker AS3580.10.1 CuSO4 Minor vegetation

9086/9 D12 Ram 29/05/2020 09:05 T.Walker AS3580.10.1 CuSO4

Sampling procedures have been approved and report finalised on 5/06/2020

Where method is "unknown" sampling procedures are not endorsed.

9086  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 3 of 3



Report Number: 9252

Date Issued: 3/07/2020 Revision Number: 00

Site/Job: Dixon Maroota - Dusts

Client: Dixon Sand (No.1) Pty Ltd

Address PO Box 4019

PITT TOWN  NSW  2756

Contact David Dixon

The following 9 samples were received on 26/06/2020 and tested at 4/30 Glenwood Dr Thornton, NSW 2322

Client Sample Reference GPS-

Easting

GPS-

Northing

Date 

Sampled

Lab ID Matrix Comment or Non-compliances

D08&9 Hitchcock Rd Olive Grove 313058 6295137 26/06/2020 9252/1 Dust

D10 Hearses Rd 312538 6294576 26/06/2020 9252/2 Dust

D06 School 313518 6296537 26/06/2020 9252/3 Dust

D05 Bund 313160 6296838 26/06/2020 9252/4 Dust

D04 Rehab 312385 6296932 26/06/2020 9252/5 Dust

D07 Mullock 312579 6296676 26/06/2020 9252/6 Dust

D01(A) Front Gate 313290 6297176 26/06/2020 9252/7 Dust

D11 Goldstien 312034 6294213 26/06/2020 9252/8 Dust

D12 Ram 311750 6294159 26/06/2020 9252/9 Dust

  The sample(s) have been tested as received and the following reports are included:

· Test Report

· Sampling Report

· Chain of Custody (if available)

9252  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 3



Test Report Number: 9252

Date Issued: 3/07/2020

Tested between: 26/06/20 and 3/07/20

Results

Lab ID Client Sample Reference Date On Date Off Number of Days Insoluble Solids Ash Combustible 

Matter 

Calculated Rain 

Units days g/m2/mth g/m2/mth g/m2/mth mm

Method Code AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1 AS 3580.10.1

Limit of Report 0.1 0.1 0.1 1

9252/1 D08&9 Hitchcock Rd Olive Grove 29/05/2020 10:24 26/06/2020 10:52 28 0.4 0.2 0.2 17

9252/2 D10 Hearses Rd 29/05/2020 15:43 26/06/2020 13:28 28 0.7 0.5 0.2 18

9252/3 D06 School 29/05/2020 09:17 26/06/2020 10:45 28 1.3 1.0 0.3 18

9252/4 D05 Bund 29/05/2020 09:28 26/06/2020 10:37 28 2.6 2.1 0.5 19

9252/5 D04 Rehab 29/05/2020 10:05 26/06/2020 10:11 28 0.3 0.2 0.1 17

9252/6 D07 Mullock 29/05/2020 10:11 26/06/2020 10:23 28 0.2 0.1 0.1 18

9252/7 D01(A) Front Gate 29/05/2020 09:47 26/06/2020 09:49 28 1.4 1.1 0.3 18

9252/8 D11 Goldstien 29/05/2020 14:37 26/06/2020 13:15 28 0.5 0.1 0.4 18

9252/9 D12 Ram 29/05/2020 09:05 26/06/2020 11:35 28 0.3 <0.1 0.3 19

Results have been approved and report finalised on 3/07/2020

9252  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 3



Sampling Report Number: 9252

Date Issued: 3/07/2020

Sampling Conditions: Cloudy 12°-16°C

Lab ID Client Sample Reference Date Sampled Sampler Method of 

Sampling

Pre-treatment / 

Preservation

Comments

9252/1 D08&9 Hitchcock Rd Olive Grove 26/06/2020 10:52 T.Walker AS3580.10.1 CuSO4

9252/2 D10 Hearses Rd 26/06/2020 13:28 T.Walker AS3580.10.1 CuSO4

9252/3 D06 School 26/06/2020 10:45 T.Walker AS3580.10.1 CuSO4

9252/4 D05 Bund 26/06/2020 10:37 T.Walker AS3580.10.1 CuSO4 Minor algae

9252/5 D04 Rehab 26/06/2020 10:11 T.Walker AS3580.10.1 CuSO4

9252/6 D07 Mullock 26/06/2020 10:23 T.Walker AS3580.10.1 CuSO4

9252/7 D01(A) Front Gate 26/06/2020 09:49 T.Walker AS3580.10.1 CuSO4

9252/8 D11 Goldstien 26/06/2020 13:15 T.Walker AS3580.10.1 CuSO4

9252/9 D12 Ram 26/06/2020 11:35 T.Walker AS3580.10.1 CuSO4

Sampling procedures have been approved and report finalised on 3/07/2020

Where method is "unknown" sampling procedures are not endorsed.

9252  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 3 of 3
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1.0 Summary 
 
CBased Environmental Pty Limited (CBE) is contracted by Dixon Sand to conduct 
continuous Tapered Element Oscillating Microbalance (TEOM) for Fine Particulates 
(PM10) and meteorological monitoring for the Dixon Sand Quarry. The information is 
required to assess air quality levels. The results for the TEOM and meteorological 
site are included in this report. 
 
The monitoring program includes; 
 

• One continuous TEOM PM10 monitor; and 

• One continuous Meteorological Station. 
 
This monthly report was prepared by CBased Environmental and includes the 
following; 
 

• TEOM (PM10) monitoring results for July 2019; and 

• Meteorological results for July 2019. 
 
 
Current year to date annual average for PM10 is calculated from the 1st July 2019 for 
TEOM’s coinciding with the Dixon Sand project year. 
 
In accordance with Schedule 3, Condition 7 of the Dixon Sand development Consent 
and the Dixon Sand EPL;  
 

• All TEOM PM10 24-hour average result were below the short-term Dixon Sand 
Quarry consent, 24-hour impact criteria of 50ug/m3; 

• The current TEOM PM10 annual average is below the Dixon Sand Quarry 
consent, annual average criteria of 30ug/m3. 

• Currently, calculated TSP is below the Dixon Sand Quarry annual average 
criteria of 90ug/m3. 

• All TEOM PM10 24-hour average results were below the Dixon Sand Quarry 
EPL limit of 42ug/m3. 

 
Note: Based on the available data, statements in green indicate current conformance to Dixon 
Sand Quarry Air Quality Impact Assessment criteria, statements in red indicate possible non-
conformance. Note that an annual amount of data has now been collected. 
 

 
Approximately 100% of meteorological data was recovered for July 2019.  
Approximately 100% of TEOM data was recovered for July 2019. 
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2.0 Sampling Program  
 

The TEOM is operated to the applicable Australian Standard and OEH (EPA) 
approved method. All laboratory analysis was conducted by a National Association of 
Testing Authorities (NATA) accredited laboratory.  
 
The following Australian Standards were used: 
 
AS3580.9.8 (2001) “Methods for Sampling and Analysis of Ambient Air.  
Determination of Suspended Particulates—PM10 continuous direct mass method 
using a tapered element oscillating microbalance analyser.” 
 
TEOM PM10 results are 24-hour averages at midnight and are reported as µg/m3 
corrected to 0 degrees C and 101.3kPa.  
 
The location of the air quality monitoring equipment met the Australian Standard AS 
3580.1.1 (2007) “Methods for sampling and analysis of ambient air Part 1.1 Guide to 
siting air monitoring equipment”. Air Quality monitoring site descriptions and locations 
are provided in Table 1: 
 
 
Table 1: Dixon Sands Air Quality Monitoring Description and Locations 
 

Monitor Site Code Location Description 

TEOM PM10 TEOM Old North Road, Maroota NSW 

Meteorological  
Station 

MET Old North Road, Maroota NSW 
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3.0    Reporting Period Results 
 

3.1 TEOM PM10 

 
24-hour average TEOM PM10 results from the AQMS data collection software are 
provided in Table 2 and a chart of the data is provided in Figure 1. During the 
monitoring period individual 24-hour TEOM PM10 results were below the National 
Environment Protection Measure (NEPM) short-term (24hr) impact criteria of 50ug/m3  
and the Dixon Sand Quarry EPL limit of 42ug/m3. 
 
The current TEOM PM10 annual average runs from the 1st July 2019. At present it is 
below the Dixon Sand Quarry long term annual average PM10 criteria of 30ug/m3. 
The current annual average for calculated Total Suspended Particulates (TSP) is 
below the annual average criterion of 90ug/m3. The TSP is calculated by multiplying 
the PM10 by 2.5. Note: an annual amount of data has not yet been collected. 
 
A quarterly calibration was undertaken in June 2019. Calibration certificates are 
provided in Appendix 1 (when required). Next calibration is scheduled for September 
2019. 
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Table 2: Average Daily 24 Hr TEOM PM10 and TSP for July 2019 from AQMS and 
Annual Average PM10 calculated from the 1 July 2019. 
 

TEOM Annual PM10 TSP* TSP Annual**

PM10 (µg/m
3
) Average (µg/m

3
)  (µg/m3)  (µg/m3)

1/07/2019 7.2 7.2 18.0 18.0

2/07/2019 7.8 7.5 19.5 18.8

3/07/2019 13.4 9.5 33.5 23.7

4/07/2019 8.8 9.3 22.0 23.3

5/07/2019 5.0 8.4 12.5 21.1

6/07/2019 6.3 8.1 15.8 20.2

7/07/2019 5.4 7.7 13.5 19.3

8/07/2019 4.9 7.4 12.3 18.4

9/07/2019 6.1 7.2 15.3 18.0

10/07/2019 5.0 7.0 12.5 17.5

11/07/2019 10.3 7.3 25.8 18.2

12/07/2019 10.4 7.6 26.0 18.9

13/07/2019 7.1 7.5 17.8 18.8

14/07/2019 4.4 7.3 11.0 18.2

15/07/2019 5.7 7.2 14.3 18.0

16/07/2019 6.2 7.1 15.5 17.8

17/07/2019 6.3 7.1 15.8 17.7

18/07/2019 6.2 7.0 15.5 17.6

19/07/2019 8.7 7.1 21.8 17.8

20/07/2019 10.6 7.3 26.5 18.2

21/07/2019 11.6 7.5 29.0 18.7

22/07/2019 12.4 7.7 31.0 19.3

23/07/2019 11.6 7.9 29.0 19.7

24/07/2019 11.8 8.1 29.5 20.1

25/07/2019 13.8 8.3 34.5 20.7

26/07/2019 17.7 8.6 44.3 21.6

27/07/2019 12.8 8.8 32.0 22.0

28/07/2019 10.6 8.9 26.5 22.2

29/07/2019 10.0 8.9 25.0 22.3

30/07/2019 10.1 8.9 25.3 22.4

31/07/2019 9.9 9.0 24.8 22.4

*Calculated from PM10

**Calculated from PM10 Annual Average

Date
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Figure 1: TEOM PM10 24 hr, Annual Average and Criteria 

 
 
 

3.2 Meteorological Data 
 
The weather station logs data at 5-minute intervals and sends the data to a web 
database by NextG telemetry. The data is accessible from the web site 
http://console.teledata.com.au/index.html. 
 
 
The summary of results is presented in Table 3. Figure 2 and 3 display the charts of 
meteorological parameters for the month. A windrose is provided in Figure 4. This 
provides the frequency distribution of wind speed and direction during the month to 
display dominant wind directions. 
 
 
 
 
 

http://console.teledata.com.au/index.html
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Table 3: Meteorological Data Summary for July 2019 

Date Min Temp Av Temp Max Temp RAIN mm Min WS Av WS Max WS Min Humidity Av Humidity Max Humidity Min Pressure Av pressure Max Pressure

1/07/2019 5.0 10.1 15.9 0.0 0.2 2.8 8.5 43.4 62.4 100.0 998.5 1001.2 1003.8

2/07/2019 7.1 12.2 18.7 0.0 0.1 2.7 9.6 30.4 53.0 71.6 997.0 998.4 1001.3

3/07/2019 5.1 11.4 17.0 0.0 0.3 3.6 11.7 48.1 73.4 99.2 1001.3 1006.2 1010.1

4/07/2019 9.8 11.5 13.9 1.0 0.2 3.8 12.7 89.5 96.8 100.0 1009.8 1011.7 1013.4

5/07/2019 11.1 12.5 15.8 0.8 0.1 2.4 9.7 83.0 97.2 100.0 1011.5 1012.8 1014.3

6/07/2019 9.9 12.4 17.5 0.0 0.2 2.7 10.1 61.5 93.3 100.0 1011.2 1012.6 1014.4

7/07/2019 9.9 12.3 17.5 0.0 0.0 2.4 8.2 72.2 96.0 100.0 1006.1 1009.4 1012.2

8/07/2019 10.0 12.9 17.7 1.0 0.0 3.0 18.0 70.8 92.2 100.0 998.9 1001.7 1006.0

9/07/2019 8.3 11.3 16.7 0.0 0.1 2.3 8.6 45.0 72.2 100.0 995.9 998.2 999.8

10/07/2019 5.9 10.2 16.3 0.0 0.2 3.5 15.7 44.4 68.8 100.0 991.6 995.0 997.5

11/07/2019 9.5 13.5 18.3 0.0 0.6 6.8 23.4 23.4 50.0 100.0 987.5 990.3 994.1

12/07/2019 9.9 13.5 18.0 0.0 0.5 6.6 22.8 40.8 74.4 100.0 988.9 991.6 994.1

13/07/2019 7.8 11.6 14.3 0.0 0.5 6.5 27.6 30.4 52.6 100.0 987.0 992.4 998.5

14/07/2019 4.8 9.1 16.1 0.0 0.1 5.0 26.9 29.8 49.9 62.6 992.0 996.7 1000.2

15/07/2019 8.6 11.6 15.8 0.0 0.1 5.2 31.2 28.8 48.1 58.2 989.4 994.2 997.6

16/07/2019 7.4 12.1 19.5 0.0 0.1 3.5 12.4 29.5 52.1 66.9 994.4 996.2 998.0

17/07/2019 7.3 11.9 18.8 0.0 0.1 3.9 12.6 34.1 53.8 74.3 991.5 994.8 997.5

18/07/2019 8.0 12.2 18.9 0.0 0.4 3.5 12.7 27.3 47.3 64.2 991.4 993.8 996.9

19/07/2019 5.2 10.9 17.8 0.0 0.1 3.1 13.9 35.5 53.2 72.0 996.0 998.3 1001.4

20/07/2019 5.5 12.2 18.8 0.0 0.4 4.4 15.6 34.6 56.5 87.7 997.0 999.5 1002.2

21/07/2019 10.7 15.9 22.1 0.0 0.1 6.2 24.6 21.4 34.2 50.0 992.1 994.5 996.9

22/07/2019 12.3 15.6 20.2 0.0 0.6 5.3 19.0 36.4 46.0 58.9 992.7 994.3 996.4

23/07/2019 11.8 16.2 21.7 0.0 0.4 6.6 24.5 13.6 37.6 67.1 992.0 994.0 995.8

24/07/2019 8.1 14.7 19.5 0.0 0.2 4.2 21.1 28.6 45.8 83.3 992.4 997.4 1002.9

25/07/2019 6.2 11.3 18.0 0.0 0.0 2.7 12.1 37.3 62.5 83.2 1001.5 1002.6 1004.8

26/07/2019 7.2 12.6 19.4 0.0 0.2 2.6 9.0 42.9 71.7 96.2 997.0 999.3 1001.8

27/07/2019 8.6 12.9 18.5 0.0 0.0 2.9 10.2 44.3 70.2 90.2 999.2 1000.5 1002.2

28/07/2019 8.4 12.2 17.9 0.0 0.0 2.7 13.8 34.5 70.5 99.8 1000.4 1001.8 1003.8

29/07/2019 7.1 12.5 19.8 2.8 0.0 3.3 8.7 36.4 65.2 99.9 996.1 998.7 1001.0

30/07/2019 8.5 11.1 14.3 0.2 0.0 3.2 11.4 60.9 80.5 100.0 998.7 1002.1 1005.8

31/07/2019 7.5 10.7 15.9 0.0 0.2 4.5 13.0 58.1 78.6 99.2 1005.3 1007.1 1008.9

Monthly 4.8 12.3 22.1 5.8 0.0 3.9 31.2 13.6 64.7 100.0 987.0 999.6 1014.4
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Figure 2: Rainfall, Temperature and Humidity Charts 
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Figure 3: Wind Speed and Atmospheric Pressure Charts 
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Figure 4: Windrose Plot (km/h) 
 

00:00 1 July 2019 – 23:55 31 July 2019 
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1.0 Summary 
 
CBased Environmental Pty Limited (CBE) is contracted by Dixon Sand to conduct 
continuous Tapered Element Oscillating Microbalance (TEOM) for Fine Particulates 
(PM10) and meteorological monitoring for the Dixon Sand Quarry. The information is 
required to assess air quality levels. The results for the TEOM and meteorological 
site are included in this report. 
 
The monitoring program includes; 
 

• One continuous TEOM PM10 monitor; and 

• One continuous Meteorological Station. 
 
This monthly report was prepared by CBased Environmental and includes the 
following; 
 

• TEOM (PM10) monitoring results for August 2019; and 

• Meteorological results for August 2019. 
 
 
Current year to date annual average for PM10 is calculated from the 1st July 2019 for 
TEOM’s coinciding with the Dixon Sand project year. 
 
In accordance with Schedule 3, Condition 7 of the Dixon Sand development Consent 
and the Dixon Sand EPL;  
 

• All TEOM PM10 24-hour average result were below the short-term Dixon Sand 
Quarry consent, 24-hour impact criteria of 50ug/m3; 

• The current TEOM PM10 annual average is below the Dixon Sand Quarry 
consent, annual average criteria of 30ug/m3. 

• Currently, calculated TSP is below the Dixon Sand Quarry annual average 
criteria of 90ug/m3. 

• All TEOM PM10 24-hour average results were below the Dixon Sand Quarry 
EPL limit of 42ug/m3. 

 
Note: Based on the available data, statements in green indicate current conformance to Dixon 
Sand Quarry Air Quality Impact Assessment criteria, statements in red indicate possible non-
conformance. Note that an annual amount of data has now been collected. 
 

 
Approximately 100% of meteorological data was recovered for August 2019.  
Approximately 100% of TEOM data was recovered for August 2019. 
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2.0 Sampling Program  
 

The TEOM is operated to the applicable Australian Standard and OEH (EPA) 
approved method. All laboratory analysis was conducted by a National Association of 
Testing Authorities (NATA) accredited laboratory.  
 
The following Australian Standards were used: 
 
AS3580.9.8 (2001) “Methods for Sampling and Analysis of Ambient Air.  
Determination of Suspended Particulates—PM10 continuous direct mass method 
using a tapered element oscillating microbalance analyser.” 
 
TEOM PM10 results are 24-hour averages at midnight and are reported as µg/m3 
corrected to 0 degrees C and 101.3kPa.  
 
The location of the air quality monitoring equipment met the Australian Standard AS 
3580.1.1 (2007) “Methods for sampling and analysis of ambient air Part 1.1 Guide to 
siting air monitoring equipment”. Air Quality monitoring site descriptions and locations 
are provided in Table 1: 
 
 
Table 1: Dixon Sands Air Quality Monitoring Description and Locations 
 

Monitor Site Code Location Description 

TEOM PM10 TEOM Old North Road, Maroota NSW 

Meteorological  
Station 

MET Old North Road, Maroota NSW 
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3.0    Reporting Period Results 
 

3.1 TEOM PM10 

 
24-hour average TEOM PM10 results from the AQMS data collection software are 
provided in Table 2 and a chart of the data is provided in Figure 1. During the 
monitoring period individual 24-hour TEOM PM10 results were below the National 
Environment Protection Measure (NEPM) short-term (24hr) impact criteria of 50ug/m3  
and the Dixon Sand Quarry EPL limit of 42ug/m3. 
 
The current TEOM PM10 annual average runs from the 1st July 2019. At present it is 
below the Dixon Sand Quarry long term annual average PM10 criteria of 30ug/m3. 
The current annual average for calculated Total Suspended Particulates (TSP) is 
below the annual average criterion of 90ug/m3. The TSP is calculated by multiplying 
the PM10 by 2.5. Note: an annual amount of data has not yet been collected. 
 
A quarterly calibration was undertaken in June 2019. Calibration certificates are 
provided in Appendix 1 (when required). Next calibration is scheduled for September 
2019. 
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Table 2: Average Daily 24 Hr TEOM PM10 and TSP for August 2019 from AQMS 
and Annual Average PM10 calculated from the 1 July 2019. 
 

TEOM Annual PM10 TSP* TSP Annual**

PM10 (µg/m
3
) Average (µg/m

3
)  (µg/m3)  (µg/m3)

1/08/2019 10.3 9.0 25.8 22.5

2/08/2019 11.1 9.1 27.8 22.7

3/08/2019 11.3 9.1 28.3 22.9

4/08/2019 12.9 9.2 32.3 23.1

5/08/2019 14.7 9.4 36.8 23.5

6/08/2019 10.4 9.4 26.0 23.6

7/08/2019 9.0 9.4 22.5 23.5

8/08/2019 18.8 9.7 47.0 24.1

9/08/2019 38.3 10.4 95.8 25.9

10/08/2019 10.7 10.4 26.8 26.0

11/08/2019 5.0 10.3 12.5 25.6

12/08/2019 8.8 10.2 22.0 25.5

13/08/2019 8.2 10.2 20.5 25.4

14/08/2019 20.3 10.4 50.8 26.0

15/08/2019 11.2 10.4 28.0 26.0

16/08/2019 9.9 10.4 24.8 26.0

17/08/2019 12.1 10.4 30.3 26.1

18/08/2019 11.2 10.5 28.0 26.1

19/08/2019 26.9 10.8 67.3 27.0

20/08/2019 9.8 10.8 24.5 26.9

21/08/2019 15.2 10.9 38.0 27.1

22/08/2019 15.6 10.9 39.0 27.3

23/08/2019 16.9 11.1 42.3 27.6

24/08/2019 19.7 11.2 49.3 28.0

25/08/2019 20.6 11.4 51.5 28.4

26/08/2019 12.1 11.4 30.3 28.5

27/08/2019 7.1 11.3 17.8 28.3

28/08/2019 8.9 11.3 22.3 28.2

29/08/2019 8.9 11.2 22.3 28.1

30/08/2019 5.2 11.1 13.0 27.8

31/08/2019 7.2 11.1 18.0 27.7

*Calculated from PM10

**Calculated from PM10 Annual Average

Date
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Figure 1: TEOM PM10 24 hr, Annual Average and Criteria 

 
 
 

3.2 Meteorological Data 
 
The weather station logs data at 5-minute intervals and sends the data to a web 
database by NextG telemetry. The data is accessible from the web site 
http://console.teledata.com.au/index.html. 
 
 
The summary of results is presented in Table 3. Figure 2 and 3 display the charts of 
meteorological parameters for the month. A windrose is provided in Figure 4. This 
provides the frequency distribution of wind speed and direction during the month to 
display dominant wind directions. 
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Table 3: Meteorological Data Summary for August 2019 
 

Date Min Temp Av Temp Max Temp RAIN mm Min WS Av WS Max WS Min Humidity Av Humidity Max Humidity Min Pressure Av pressure Max Pressure

1/08/2019 8.3 12.5 18.8 0.0 0.2 2.7 10.0 41.6 77.4 99.5 1005.1 1006.8 1008.3

2/08/2019 7.5 11.3 15.9 0.0 0.2 2.8 8.3 62.4 83.9 99.9 1006.3 1007.8 1009.8

3/08/2019 7.9 12.6 20.4 0.0 0.2 3.4 14.7 25.7 64.8 95.3 1002.1 1004.7 1006.6

4/08/2019 4.8 10.8 17.3 0.0 0.0 3.5 15.8 53.2 76.3 97.9 1003.7 1005.4 1007.3

5/08/2019 8.3 13.1 19.6 0.0 0.0 3.1 13.1 39.0 76.2 100.0 999.1 1001.9 1005.2

6/08/2019 7.1 13.5 21.6 0.0 0.2 3.3 11.5 12.4 39.0 55.4 994.0 996.9 999.9

7/08/2019 7.7 15.0 21.7 0.0 0.1 4.6 18.3 15.5 27.3 43.4 987.4 990.9 994.6

8/08/2019 11.0 14.5 19.5 0.0 0.5 7.6 32.0 26.5 35.0 42.5 978.8 982.8 987.4

9/08/2019 9.0 12.7 15.6 0.0 0.8 8.4 32.5 26.5 37.0 45.2 979.0 981.1 984.6

10/08/2019 7.0 9.4 12.5 0.0 0.4 6.3 24.2 33.4 45.1 59.7 979.4 981.4 984.4

11/08/2019 5.9 9.0 12.0 0.0 0.2 6.6 19.2 37.9 48.6 58.0 981.2 983.8 990.0

12/08/2019 5.7 11.2 17.2 0.2 0.0 4.3 20.5 28.5 50.0 76.5 990.1 996.4 1000.7

13/08/2019 5.2 10.3 17.1 0.0 0.2 2.6 9.4 21.4 51.2 75.1 1000.4 1002.7 1005.5

14/08/2019 4.9 11.0 18.5 0.0 0.1 3.2 13.1 18.8 59.1 87.1 1002.7 1004.9 1007.3

15/08/2019 5.6 12.4 20.1 0.0 0.0 3.1 16.2 20.3 38.0 78.5 999.3 1002.2 1004.4

16/08/2019 7.4 15.8 23.5 0.0 0.1 4.2 14.9 11.4 27.6 49.6 993.2 996.4 1000.8

17/08/2019 10.4 13.8 19.0 0.0 0.3 4.2 15.4 18.9 48.4 83.1 993.1 996.8 1000.2

18/08/2019 8.2 15.0 22.3 0.0 0.2 4.4 16.7 31.9 65.2 92.5 985.9 993.9 999.8

19/08/2019 5.6 11.3 17.5 0.0 0.1 6.6 29.5 24.3 37.9 51.8 987.6 995.2 1002.1

20/08/2019 5.5 11.6 20.0 0.0 0.2 5.4 22.0 18.0 40.8 58.1 997.2 999.7 1002.0

21/08/2019 9.0 14.3 19.6 0.0 0.4 5.7 20.4 29.6 44.9 60.3 992.0 994.0 997.4

22/08/2019 9.1 13.6 19.3 0.0 0.3 6.0 33.4 28.5 46.4 53.6 988.8 993.6 1001.4

23/08/2019 5.3 11.1 17.5 0.0 0.2 4.4 12.4 29.4 49.9 63.8 1000.6 1002.6 1005.7

24/08/2019 9.1 16.6 24.2 0.0 0.5 6.6 26.2 13.3 28.5 51.4 993.2 996.4 1000.5

25/08/2019 11.7 16.2 22.8 0.0 0.0 4.2 29.0 13.6 42.1 81.5 992.8 995.6 999.6

26/08/2019 10.2 11.8 13.6 3.0 0.0 3.9 13.3 79.8 88.1 100.0 998.6 999.9 1001.1

27/08/2019 10.1 12.1 17.7 0.2 0.1 3.9 17.1 60.3 89.4 100.0 998.4 1000.0 1001.4

28/08/2019 8.6 13.8 20.3 0.0 0.0 2.7 10.8 32.3 66.5 100.0 994.3 997.4 1000.0

29/08/2019 7.8 9.6 13.2 11.0 0.2 5.5 20.1 48.0 77.9 100.0 997.5 1000.5 1002.9

30/08/2019 8.4 9.5 10.7 56.8 0.1 7.0 20.6 82.9 97.9 100.0 1001.5 1002.6 1004.1

31/08/2019 8.5 11.9 15.7 7.8 0.1 6.0 21.0 70.2 86.7 100.0 999.5 1001.5 1003.5

Monthly 4.8 12.5 24.2 79.0 0.0 4.7 33.4 11.4 56.4 100.0 978.8 997.3 1009.8
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Figure 2: Rainfall, Temperature and Humidity Charts 
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Figure 3: Wind Speed and Atmospheric Pressure Charts 
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Figure 4: Windrose Plot (km/h) 
 

00:00 1 August 2019 – 23:55 31 August 2019 
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1.0 Summary 
 
CBased Environmental Pty Limited (CBE) is contracted by Dixon Sand to conduct 
continuous Tapered Element Oscillating Microbalance (TEOM) for Fine Particulates 
(PM10) and meteorological monitoring for the Dixon Sand Quarry. The information is 
required to assess air quality levels. The results for the TEOM and meteorological 
site are included in this report. 
 
The monitoring program includes; 
 

• One continuous TEOM PM10 monitor; and 

• One continuous Meteorological Station. 
 
This monthly report was prepared by CBased Environmental and includes the 
following; 
 

• TEOM (PM10) monitoring results for September 2019; and 

• Meteorological results for September 2019. 
 
 
Current year to date annual average for PM10 is calculated from the 1st July 2019 for 
TEOM’s coinciding with the Dixon Sand project year. 
 
In accordance with Schedule 3, Condition 7 of the Dixon Sand development Consent 
and the Dixon Sand EPL;  
 

• All TEOM PM10 24-hour average result were below the short-term Dixon Sand 
Quarry consent, 24-hour impact criteria of 50ug/m3; 

• The current TEOM PM10 annual average is below the Dixon Sand Quarry 
consent, annual average criteria of 30ug/m3. 

• Currently, calculated TSP is below the Dixon Sand Quarry annual average 
criteria of 90ug/m3. 

• All TEOM PM10 24-hour average results were below the Dixon Sand Quarry 
EPL limit of 42ug/m3. 

 
Note: Based on the available data, statements in green indicate current conformance to Dixon 
Sand Quarry Air Quality Impact Assessment criteria, statements in red indicate possible non-
conformance. Note that an annual amount of data has now been collected. 
 

 
Approximately 100% of meteorological data was recovered for September 2019.  
Approximately 100% of TEOM data was recovered for September 2019. 
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2.0 Sampling Program  
 

The TEOM is operated to the applicable Australian Standard and OEH (EPA) 
approved method. All laboratory analysis was conducted by a National Association of 
Testing Authorities (NATA) accredited laboratory.  
 
The following Australian Standards were used: 
 
AS3580.9.8 (2001) “Methods for Sampling and Analysis of Ambient Air.  
Determination of Suspended Particulates—PM10 continuous direct mass method 
using a tapered element oscillating microbalance analyser.” 
 
TEOM PM10 results are 24-hour averages at midnight and are reported as µg/m3 
corrected to 0 degrees C and 101.3kPa.  
 
The location of the air quality monitoring equipment met the Australian Standard AS 
3580.1.1 (2007) “Methods for sampling and analysis of ambient air Part 1.1 Guide to 
siting air monitoring equipment”. Air Quality monitoring site descriptions and locations 
are provided in Table 1: 
 
 
Table 1: Dixon Sands Air Quality Monitoring Description and Locations 
 

Monitor Site Code Location Description 

TEOM PM10 TEOM Old North Road, Maroota NSW 

Meteorological  
Station 

MET Old North Road, Maroota NSW 
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3.0    Reporting Period Results 
 

3.1 TEOM PM10 

 
24-hour average TEOM PM10 results from the AQMS data collection software are 
provided in Table 2 and a chart of the data is provided in Figure 1. During the 
monitoring period individual 24-hour TEOM PM10 results were below the National 
Environment Protection Measure (NEPM) short-term (24hr) impact criteria of 50ug/m3  
and the Dixon Sand Quarry EPL limit of 42ug/m3. 
 
The current TEOM PM10 annual average runs from the 1st July 2019. At present it is 
below the Dixon Sand Quarry long term annual average PM10 criteria of 30ug/m3. 
The current annual average for calculated Total Suspended Particulates (TSP) is 
below the annual average criterion of 90ug/m3. The TSP is calculated by multiplying 
the PM10 by 2.5. Note: an annual amount of data has not yet been collected. 
 
A quarterly calibration was undertaken on 19 September 2019. Calibration 
certificates are provided in Appendix 1 (when required). Next calibration is 
scheduled for December 2019. 
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Table 2: Average Daily 24 Hr TEOM PM10 and TSP for September 2019 from 
AQMS and Annual Average PM10 calculated from the 1 July 2019. 
 

TEOM Annual PM10 TSP* TSP Annual**

PM10 (µg/m
3
) Average (µg/m

3
)  (µg/m3)  (µg/m3)

1/09/2019 7.2 11.0 18.0 27.5

2/09/2019 10.0 11.0 25.0 27.5

3/09/2019 10.0 11.0 25.0 27.4

4/09/2019 10.9 11.0 27.3 27.4

5/09/2019 18.3 11.1 45.8 27.7

6/09/2019 39.8 11.5 99.6 28.8

7/09/2019 12.6 11.5 31.5 28.8

8/09/2019 4.5 11.4 11.3 28.6

9/09/2019 9.2 11.4 22.9 28.5

10/09/2019 11.6 11.4 29.0 28.5

11/09/2019 14.4 11.4 36.0 28.6

12/09/2019 13.6 11.5 34.0 28.7

13/09/2019 24.3 11.6 60.8 29.1

14/09/2019 18.7 11.7 46.8 29.3

15/09/2019 13.6 11.8 34.0 29.4

16/09/2019 16.6 11.8 41.5 29.5

17/09/2019 3.9 11.7 9.8 29.3

18/09/2019 3.7 11.6 9.3 29.0

19/09/2019 12.4 11.6 31.0 29.1

20/09/2019 15.4 11.7 38.5 29.2

21/09/2019 18.6 11.8 46.5 29.4

22/09/2019 27.1 11.9 67.8 29.8

23/09/2019 11.0 11.9 27.5 29.8

24/09/2019 9.5 11.9 23.8 29.7

25/09/2019 11.7 11.9 29.3 29.7

26/09/2019 16.3 11.9 40.8 29.9

27/09/2019 13.5 12.0 33.8 29.9

28/09/2019 15.6 12.0 39.0 30.0

29/09/2019 17.0 12.1 42.5 30.1

30/09/2019 16.5 12.1 41.3 30.3

*Calculated from PM10

**Calculated from PM10 Annual Average

Date
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Figure 1: TEOM PM10 24 hr, Annual Average and Criteria 

 
 
 

3.2 Meteorological Data 
 
The weather station logs data at 5-minute intervals and sends the data to a web 
database by NextG telemetry. The data is accessible from the web site 
http://console.teledata.com.au/index.html. 
 
 
The summary of results is presented in Table 3. Figure 2 and 3 display the charts of 
meteorological parameters for the month. A windrose is provided in Figure 4. This 
provides the frequency distribution of wind speed and direction during the month to 
display dominant wind directions. 
 
 
 
 
 

http://console.teledata.com.au/index.html
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Table 3: Meteorological Data Summary for September 2019 
 

Summary Sep-19 Dixon Sands

Date Min Temp Av Temp Max Temp RAIN mm Min WS Av WS Max WS Min Humidity Av Humidity Max Humidity Min Pressure Av pressure Max Pressure

1/09/2019 8.5 14.4 21.6 0.0 0.1 3.1 9.2 26.7 70.1 100.0 996.0 998.4 1000.7

2/09/2019 11.3 14.7 21.0 0.0 0.3 4.6 27.9 26.2 60.6 83.0 994.9 996.4 998.1

3/09/2019 10.3 16.2 24.3 0.0 0.2 3.7 16.3 19.7 52.5 89.0 991.8 994.6 997.5

4/09/2019 9.7 18.4 26.8 0.0 0.1 4.0 18.2 14.8 41.9 75.0 989.8 992.8 994.3

5/09/2019 12.7 16.7 23.9 0.0 0.1 4.2 22.9 29.7 63.2 95.4 990.5 993.1 995.9

6/09/2019 11.0 17.6 29.7 1.2 0.0 7.2 35.7 7.5 61.6 100.0 975.6 983.8 991.8

7/09/2019 10.1 12.8 16.6 0.0 1.0 9.1 28.0 24.5 41.1 55.1 982.4 986.6 989.5

8/09/2019 9.7 12.8 17.7 0.0 0.2 6.0 18.8 24.0 40.3 55.9 988.0 989.7 991.6

9/09/2019 7.0 11.4 15.5 0.0 0.6 8.0 39.7 28.7 45.6 62.7 986.8 991.2 998.5

10/09/2019 6.0 10.8 16.8 0.0 0.2 4.9 18.5 40.8 53.9 77.3 998.5 1002.8 1007.7

11/09/2019 6.6 12.6 20.4 0.0 0.1 3.8 15.3 25.1 66.5 90.1 1004.9 1006.8 1009.5

12/09/2019 8.7 16.9 25.2 0.0 0.0 3.5 21.3 10.7 39.4 86.7 995.7 999.6 1005.2

13/09/2019 10.4 15.5 21.7 0.0 0.2 5.3 21.3 20.2 56.7 86.4 996.5 999.3 1003.1

14/09/2019 11.0 15.1 20.6 0.0 0.1 4.6 19.1 31.6 55.2 85.2 996.9 1000.1 1002.6

15/09/2019 9.2 18.1 26.7 0.0 0.2 4.3 12.1 13.0 47.4 96.4 996.2 998.9 1001.8

16/09/2019 11.7 19.2 29.1 0.0 0.2 5.0 14.7 9.4 38.6 99.8 990.8 995.2 999.5

17/09/2019 6.3 9.2 12.0 8.4 0.7 8.3 22.5 99.7 100.0 100.0 998.2 999.6 1001.9

18/09/2019 9.3 11.9 14.0 11.2 0.3 8.3 23.1 100.0 100.0 100.0 1000.8 1002.6 1004.1

19/09/2019 12.4 15.4 19.6 0.4 0.4 4.1 15.6 69.0 91.9 100.0 1002.5 1003.9 1005.5

20/09/2019 14.1 17.1 21.7 0.0 0.2 5.0 19.3 60.4 85.6 99.2 1000.2 1002.9 1005.4

21/09/2019 13.7 18.7 25.1 0.0 0.3 4.6 20.0 40.1 73.3 100.0 995.9 998.4 1000.9

22/09/2019 12.5 18.3 22.6 0.2 0.2 4.6 19.8 53.4 67.8 99.2 995.4 998.4 1000.8

23/09/2019 9.8 14.4 20.1 0.0 0.1 4.7 20.5 23.1 58.8 100.0 998.3 1001.1 1004.2

24/09/2019 7.9 13.5 20.6 0.0 0.0 3.6 14.7 22.9 47.9 75.3 1000.9 1003.6 1005.7

25/09/2019 7.8 13.5 20.9 0.0 0.0 3.2 20.8 25.1 66.8 96.4 1002.5 1004.7 1006.4

26/09/2019 11.1 15.2 20.5 0.0 0.2 4.0 26.9 49.5 81.4 99.2 999.3 1002.5 1005.4

27/09/2019 11.5 18.1 25.0 0.0 0.3 3.8 16.5 17.0 52.3 100.0 992.4 996.0 1000.3

28/09/2019 11.0 16.2 21.8 0.0 0.1 4.8 23.9 22.0 46.2 74.0 991.0 994.5 998.5

29/09/2019 9.9 15.0 22.7 0.0 0.1 3.7 17.3 32.8 65.7 84.8 993.3 996.6 999.9

30/09/2019 11.4 13.9 18.3 0.0 0.0 3.4 18.6 60.2 78.6 97.3 999.0 1002.7 1007.7

Monthly 6.0 15.1 29.7 21.4 0.0 4.9 39.7 7.5 61.7 100.0 975.6 997.9 1009.5
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Figure 2: Rainfall, Temperature and Humidity Charts 
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Figure 3: Wind Speed and Atmospheric Pressure Charts 
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Figure 4: Windrose Plot (km/h) 
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1.0 Summary 
 
CBased Environmental Pty Limited (CBE) is contracted by Dixon Sand to conduct 
continuous Tapered Element Oscillating Microbalance (TEOM) for Fine Particulates 
(PM10) and meteorological monitoring for the Dixon Sand Quarry. The information is 
required to assess air quality levels. The results for the TEOM and meteorological 
site are included in this report. 
 
The monitoring program includes; 
 

• One continuous TEOM PM10 monitor; and 

• One continuous Meteorological Station. 
 
This monthly report was prepared by CBased Environmental and includes the 
following; 
 

• TEOM (PM10) monitoring results for October 2019; and 

• Meteorological results for October 2019. 
 
 
Current year to date annual average for PM10 is calculated from the 1st July 2019 for 
TEOM’s coinciding with the Dixon Sand project year. 
 
In accordance with Schedule 3, Condition 7 of the Dixon Sand development Consent 
and the Dixon Sand EPL;  
 

• All TEOM PM10 24-hour average results were below the short-term Dixon 
Sand Quarry consent, 24-hour impact criteria of 50ug/m3, except for 3 
occurrences; 

• The current TEOM PM10 annual average is below the Dixon Sand Quarry 
consent, annual average criteria of 30ug/m3. 

• Currently, calculated TSP is below the Dixon Sand Quarry annual average 
criteria of 90ug/m3. 

• All TEOM PM10 24-hour average results were below the Dixon Sand Quarry 
EPL limit of 42ug/m3, except for 3 occurrences. 

 
Note: Based on the available data, statements in green indicate current conformance to Dixon 
Sand Quarry Air Quality Impact Assessment criteria, statements in red indicate possible non-
conformance. Note that an annual amount of data has now been collected. 
 

 
Approximately 100% of meteorological data was recovered for October 2019.  
Approximately 100% of TEOM data was recovered for October 2019. 
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2.0 Sampling Program  
 

The TEOM is operated to the applicable Australian Standard and OEH (EPA) 
approved method. All laboratory analysis was conducted by a National Association of 
Testing Authorities (NATA) accredited laboratory.  
 
The following Australian Standards were used: 
 
AS3580.9.8 (2001) “Methods for Sampling and Analysis of Ambient Air.  
Determination of Suspended Particulates—PM10 continuous direct mass method 
using a tapered element oscillating microbalance analyser.” 
 
TEOM PM10 results are 24-hour averages at midnight and are reported as µg/m3 
corrected to 0 degrees C and 101.3kPa.  
 
The location of the air quality monitoring equipment met the Australian Standard AS 
3580.1.1 (2007) “Methods for sampling and analysis of ambient air Part 1.1 Guide to 
siting air monitoring equipment”. Air Quality monitoring site descriptions and locations 
are provided in Table 1: 
 
 
Table 1: Dixon Sands Air Quality Monitoring Description and Locations 
 

Monitor Site Code Location Description 

TEOM PM10 TEOM Old North Road, Maroota NSW 

Meteorological  
Station 

MET Old North Road, Maroota NSW 
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3.0    Reporting Period Results 
 

3.1 TEOM PM10 

 
24-hour average TEOM PM10 results from the AQMS data collection software are 
provided in Table 2 and a chart of the data is provided in Figure 1. During the 
monitoring period three individual 24-hour TEOM PM10 results were above the 
National Environment Protection Measure (NEPM) short-term (24hr) impact criteria of 
50ug/m3  and the Dixon Sand Quarry EPL limit of 42ug/m3, highlighted yellow in 
Table 2. 
 
The current TEOM PM10 annual average runs from the 1st July 2019. At present it is 
below the Dixon Sand Quarry long term annual average PM10 criteria of 30ug/m3. 
The current annual average for calculated Total Suspended Particulates (TSP) is 
below the annual average criterion of 90ug/m3. The TSP is calculated by multiplying 
the PM10 by 2.5. Note: an annual amount of data has not yet been collected. 
 
A quarterly calibration was undertaken on 19 September 2019. Calibration 
certificates are provided in Appendix 1 (when required). Next calibration is 
scheduled for December 2019. 
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Table 2: Average Daily 24 Hr TEOM PM10 and TSP for October 2019 from AQMS 
and Annual Average PM10 calculated from the 1 July 2019. 
 

TEOM Annual PM10 TSP* TSP Annual**

PM10 (µg/m
3
) Average (µg/m

3
)  (µg/m3)  (µg/m3)

1/10/2019 13.6 12.1 34.0 30.3

2/10/2019 15.6 12.2 39.0 30.4

3/10/2019 23.5 12.3 58.8 30.7

4/10/2019 33.6 12.5 84.0 31.3

5/10/2019 12.4 12.5 31.0 31.3

6/10/2019 12.6 12.5 31.5 31.3

7/10/2019 30.5 12.7 76.3 31.7

8/10/2019 19.4 12.8 48.5 31.9

9/10/2019 9.6 12.7 24.0 31.8

10/10/2019 15.0 12.7 37.5 31.9

11/10/2019 7.1 12.7 17.8 31.7

12/10/2019 7.0 12.6 17.5 31.6

13/10/2019 7.3 12.6 18.3 31.5

14/10/2019 9.8 12.6 24.5 31.4

15/10/2019 20.5 12.6 51.3 31.6

16/10/2019 26.1 12.8 65.3 31.9

17/10/2019 22.8 12.8 57.0 32.1

18/10/2019 15.3 12.9 38.3 32.2

19/10/2019 19.7 12.9 49.3 32.3

20/10/2019 13.3 12.9 33.3 32.3

21/10/2019 18.4 13.0 46.0 32.5

22/10/2019 18.5 13.0 46.3 32.6

23/10/2019 19.6 13.1 49.0 32.7

24/10/2019 33.5 13.3 83.8 33.2

25/10/2019 33.3 13.4 83.3 33.6

26/10/2019 99.3 14.2 248.3 35.4

27/10/2019 25.2 14.3 63.0 35.6

28/10/2019 23.7 14.3 59.3 35.8

29/10/2019 34.5 14.5 86.3 36.3

30/10/2019 67.3 14.9 168.3 37.3

31/10/2019 96.5 15.6 241.3 39.0

*Calculated from PM10

**Calculated from PM10 Annual Average

Date
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Figure 1: TEOM PM10 24 hr, Annual Average and Criteria 

 
 
 

3.2 Meteorological Data 
 
The weather station logs data at 5-minute intervals and sends the data to a web 
database by NextG telemetry. The data is accessible from the web site 
http://console.teledata.com.au/index.html. 
 
 
The summary of results is presented in Table 3. Figure 2 and 3 display the charts of 
meteorological parameters for the month. A windrose is provided in Figure 4. This 
provides the frequency distribution of wind speed and direction during the month to 
display dominant wind directions. 
 
 
 
 
 

http://console.teledata.com.au/index.html
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Table 3: Meteorological Data Summary for October 2019 
 

Summary Oct-19 Dixon Sands

Date Min Temp Av Temp Max Temp RAIN mm Min WS Av WS Max WS Min Humidity Av Humidity Max Humidity Min Pressure Av pressure Max Pressure

1/10/2019 10.2 14.3 19.5 0.0 0.4 4.2 16.9 51.1 74.4 89.9 1005.9 1007.8 1009.8

2/10/2019 10.3 18.3 26.1 0.0 0.4 4.4 14.2 24.1 55.0 96.7 1002.0 1004.7 1007.6

3/10/2019 14.3 21.8 29.3 0.0 0.1 4.1 13.8 17.4 35.5 59.7 998.0 1000.8 1003.6

4/10/2019 16.0 21.9 32.1 0.0 0.2 5.8 21.7 11.9 44.8 81.7 993.3 997.1 1000.3

5/10/2019 13.6 15.0 16.9 2.0 0.0 3.0 13.1 78.9 92.9 100.0 998.8 1000.6 1002.7

6/10/2019 12.9 19.0 26.5 0.0 0.2 4.4 13.4 44.7 73.4 100.0 987.8 993.2 1000.1

7/10/2019 17.0 19.5 24.9 0.0 0.2 5.4 21.5 52.8 78.6 99.2 987.4 989.3 991.3

8/10/2019 12.0 17.1 23.1 0.0 0.0 4.7 30.4 19.7 60.6 100.0 987.5 990.6 997.0

9/10/2019 8.3 13.2 19.3 0.0 0.4 4.6 16.5 35.1 56.3 72.0 997.0 999.7 1002.2

10/10/2019 9.8 13.6 19.3 1.6 0.1 5.2 26.2 44.9 68.4 99.2 998.0 1000.1 1002.0

11/10/2019 9.9 11.9 17.3 1.6 0.2 3.1 15.9 54.6 92.5 100.0 994.8 997.0 999.3

12/10/2019 10.0 12.0 15.7 1.8 0.5 4.9 22.0 56.5 88.7 100.0 995.2 996.7 999.6

13/10/2019 9.4 13.1 18.6 0.0 0.2 4.3 18.8 45.0 78.5 100.0 996.5 998.4 1000.1

14/10/2019 10.5 16.5 24.5 0.0 0.2 4.9 17.9 26.0 67.1 94.9 991.2 994.4 998.4

15/10/2019 12.8 19.4 27.6 0.0 0.0 4.3 21.7 30.3 69.5 99.2 986.8 990.2 992.8

16/10/2019 14.4 19.5 26.7 0.0 0.2 3.4 12.8 35.7 73.2 100.0 987.2 989.3 991.6

17/10/2019 13.5 19.4 27.2 0.2 0.5 5.8 28.2 14.5 47.7 91.7 983.8 987.1 993.5

18/10/2019 10.7 16.8 25.7 0.0 0.4 3.9 15.9 13.3 37.5 57.8 991.3 993.8 996.5

19/10/2019 14.2 19.9 27.4 0.0 0.4 6.3 21.8 13.7 25.4 54.0 989.1 992.9 997.6

20/10/2019 10.4 15.3 21.9 0.0 0.2 4.7 23.8 14.7 47.7 71.2 997.6 999.8 1004.1

21/10/2019 9.6 15.9 24.4 0.0 0.0 3.7 18.4 31.5 62.0 79.9 1001.5 1003.7 1005.5

22/10/2019 11.0 18.0 27.1 0.0 0.0 4.8 22.4 19.5 65.3 99.2 998.8 1002.3 1004.5

23/10/2019 14.3 20.8 29.2 0.0 0.0 3.7 18.0 25.2 60.9 96.3 995.3 999.3 1003.2

24/10/2019 14.5 22.1 31.7 0.0 0.1 3.9 16.8 13.2 59.0 99.4 993.1 995.4 997.7

25/10/2019 20.8 27.1 34.1 0.0 0.4 7.7 34.0 12.1 24.8 46.2 985.4 989.7 994.2

26/10/2019 16.8 24.7 29.5 0.0 0.6 7.9 47.3 9.7 24.0 41.1 981.1 984.6 991.6

27/10/2019 12.2 17.2 24.1 0.0 0.1 4.8 28.7 7.0 32.2 64.5 990.5 993.0 996.5

28/10/2019 9.7 15.5 21.5 0.0 0.1 5.0 24.6 43.9 69.1 89.2 996.5 999.6 1003.0

29/10/2019 12.3 18.8 27.2 0.0 0.0 3.9 25.1 23.5 67.1 99.8 995.7 999.6 1002.9

30/10/2019 14.7 20.9 29.6 0.0 0.0 4.1 15.9 27.4 65.2 90.6 993.3 995.5 997.5

31/10/2019 15.2 21.2 29.6 0.0 0.1 4.7 21.7 35.4 66.6 94.0 992.8 994.6 996.6

Monthly 8.3 18.1 34.1 7.2 0.0 4.7 47.3 7.0 60.1 100.0 981.1 996.2 1009.8
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Figure 2: Rainfall, Temperature and Humidity Charts 
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Figure 3: Wind Speed and Atmospheric Pressure Charts 
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Figure 4: Windrose Plot (km/h) 
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1.0 Summary 
 
CBased Environmental Pty Limited (CBE) is contracted by Dixon Sand to conduct 
continuous Tapered Element Oscillating Microbalance (TEOM) for Fine Particulates 
(PM10) and meteorological monitoring for the Dixon Sand Quarry. The information is 
required to assess air quality levels. The results for the TEOM and meteorological 
site are included in this report. 
 
The monitoring program includes; 
 

• One continuous TEOM PM10 monitor; and 

• One continuous Meteorological Station. 
 
This monthly report was prepared by CBased Environmental and includes the 
following; 
 

• TEOM (PM10) monitoring results for November 2019; and 

• Meteorological results for November 2019. 
 
 
Current year to date annual average for PM10 is calculated from the 1st July 2019 for 
TEOM’s coinciding with the Dixon Sand project year. 
 
In accordance with Schedule 3, Condition 7 of the Dixon Sand development Consent 
and the Dixon Sand EPL;  
 

• All valid TEOM PM10 24-hour average results were below the short-term 
Dixon Sand Quarry consent, 24-hour impact criteria of 50ug/m3, except for 6 
occurrences; 

• The current TEOM PM10 annual average is below the Dixon Sand Quarry 
consent, annual average criteria of 30ug/m3. 

• Currently, calculated TSP is below the Dixon Sand Quarry annual average 
criteria of 90ug/m3. 

• All valid TEOM PM10 24-hour average results were below the Dixon Sand 
Quarry EPL limit of 42ug/m3, except for 8 occurrences. 

 
Note: Based on the available data, statements in green indicate current conformance to Dixon 
Sand Quarry Air Quality Impact Assessment criteria, statements in red indicate possible non-
conformance. Note that an annual amount of data has now been collected. 
 

 
Approximately 100% of meteorological data was recovered for November 2019.  
Approximately 100% of TEOM data was recovered for November 2019, but only 65% 
of data was deemed valid due to excessive filter loading and reduced flow capacity of 
TEOM monitor. 
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2.0 Sampling Program  
 

The TEOM is operated to the applicable Australian Standard and OEH (EPA) 
approved method. All laboratory analysis was conducted by a National Association of 
Testing Authorities (NATA) accredited laboratory.  
 
The following Australian Standards were used: 
 
AS3580.9.8 (2001) “Methods for Sampling and Analysis of Ambient Air.  
Determination of Suspended Particulates—PM10 continuous direct mass method 
using a tapered element oscillating microbalance analyser.” 
 
TEOM PM10 results are 24-hour averages at midnight and are reported as µg/m3 
corrected to 0 degrees C and 101.3kPa.  
 
The location of the air quality monitoring equipment met the Australian Standard AS 
3580.1.1 (2007) “Methods for sampling and analysis of ambient air Part 1.1 Guide to 
siting air monitoring equipment”. Air Quality monitoring site descriptions and locations 
are provided in Table 1: 
 
 
Table 1: Dixon Sands Air Quality Monitoring Description and Locations 
 

Monitor Site Code Location Description 

TEOM PM10 TEOM Old North Road, Maroota NSW 

Meteorological  
Station 

MET Old North Road, Maroota NSW 
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3.0    Reporting Period Results 
 

3.1 TEOM PM10 

 
24-hour average TEOM PM10 results from the AQMS data collection software are 
provided in Table 2 and a chart of the data is provided in Figure 1. During the 
monitoring period, 35% of data was deemed invalid due to excessive filter loading 
and reduced flow capacity with the TEOM monitor which was a direct cause of high 
winds, dry conditions and bush fires in the area during the monitoring period. Valid 
data indicated there were 6 individual 24-hour TEOM PM10 results above the National 
Environment Protection Measure (NEPM) short-term (24hr) impact criteria of 50ug/m3 
and 8 occurrences above the Dixon Sand Quarry EPL limit of 42ug/m3, highlighted 
yellow in Table 2.  
 
The current TEOM PM10 annual average runs from the 1st July 2019. At present it is 
below the Dixon Sand Quarry long term annual average PM10 criteria of 30ug/m3. 
The current annual average for calculated Total Suspended Particulates (TSP) is 
below the annual average criterion of 90ug/m3. The TSP is calculated by multiplying 
the PM10 by 2.5. Note: an annual amount of data has not yet been collected. 
 
A quarterly calibration was undertaken in September 2019 and a non-routine filter 
change and calibration was conducted on 29 November 2019. Calibration certificates 
are provided in Appendix 1 (when required). Next calibration is scheduled for 
December 2019. 
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Table 2: Average Daily 24 Hr TEOM PM10 and TSP for November 2019 from 
AQMS and Annual Average PM10 calculated from the 1 July 2019. 
 

TEOM Annual PM10 TSP* TSP Annual**

PM10 (µg/m
3
) Average (µg/m

3
)  (µg/m3)  (µg/m3)

1/11/2019 43.9 15.8 109.8 39.6

2/11/2019 39.0 16.0 97.5 40.0

3/11/2019 36.2 16.2 90.5 40.4

4/11/2019 7.9 16.1 19.8 40.3

5/11/2019 12.4 16.1 31.1 40.2

6/11/2019 10.5 16.0 26.3 40.1

7/11/2019 60.7 16.4 151.8 40.9

8/11/2019 85.8 16.9 214.5 42.3

9/11/2019 7.4 16.8 18.5 42.1

10/11/2019 12.3 16.8 30.8 42.0

11/11/2019 39.8 17.0 99.5 42.4

12/11/2019 118.1 17.7 295.3 44.3

13/11/2019 23.8 17.8 59.6 44.4

14/11/2019 45.5 18.0 113.8 44.9

15/11/2019 97.1 18.5 242.8 46.4

16/11/2019 31.6 18.6 79.0 46.6

17/11/2019 30.6 18.7 76.5 46.8

18/11/2019 55.4 19.0 138.5 47.5

19/11/2019 Invalid Data 19.0 0.0 0.0

20/11/2019 Invalid Data 19.0 0.0 0.0

21/11/2019 Invalid Data 19.0 0.0 0.0

22/11/2019 Invalid Data 19.0 0.0 0.0

23/11/2019 Invalid Data 19.0 0.0 0.0

24/11/2019 Invalid Data 19.0 0.0 0.0

25/11/2019 Invalid Data 19.0 0.0 0.0

26/11/2019 Invalid Data 19.0 0.0 0.0

27/11/2019 Invalid Data 19.0 0.0 0.0

28/11/2019 Invalid Data 19.0 0.0 0.0

29/11/2019 Invalid Data 19.0 0.0 0.0

30/11/2019 151.8 19.9 379.5 49.8

Date
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Figure 1: TEOM PM10 24 hr, Annual Average and Criteria 
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3.2 Meteorological Data 
 
The weather station logs data at 5-minute intervals and sends the data to a web 
database by NextG telemetry. The data is accessible from the web site 
http://console.teledata.com.au/index.html. 
 
 
The summary of results is presented in Table 3. Figure 2 and 3 display the charts of 
meteorological parameters for the month. A windrose is provided in Figure 4. This 
provides the frequency distribution of wind speed and direction during the month to 
display dominant wind directions. 
 
 
 
 
 

http://console.teledata.com.au/index.html
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Table 3: Meteorological Data Summary for November 2019 
 

Summary Nov-19 Dixon Sands

Date Min Temp Av Temp Max Temp RAIN mm Min WS Av WS Max WS Min Humidity Av Humidity Max Humidity Min Pressure Av pressure Max Pressure

1/11/2019 13.6 19.6 28.0 0.0 0.1 5.1 26.6 36.7 77.7 100.0 991.5 994.4 996.9

2/11/2019 15.4 22.8 31.5 0.0 0.1 6.1 22.1 25.6 60.7 100.0 990.1 993.0 995.4

3/11/2019 18.2 23.4 30.8 3.4 0.5 5.8 30.3 31.5 58.6 100.0 987.8 991.0 992.8

4/11/2019 14.9 19.1 26.3 0.4 0.3 4.7 17.0 28.4 75.6 100.0 989.8 991.5 993.6

5/11/2019 11.9 15.5 19.9 0.0 0.2 4.4 22.2 42.1 64.9 100.0 990.5 993.0 995.3

6/11/2019 10.2 19.5 29.2 0.0 0.1 4.5 18.6 11.1 42.5 86.1 984.4 989.6 995.1

7/11/2019 20.4 25.0 31.0 0.0 0.1 7.8 30.0 7.3 17.8 25.0 981.4 983.2 985.9

8/11/2019 13.8 22.1 28.7 0.0 0.4 6.8 34.4 15.4 28.4 52.3 977.1 981.7 987.2

9/11/2019 10.6 15.5 20.7 0.0 0.2 5.5 26.7 14.5 31.0 56.1 987.2 989.3 991.5

10/11/2019 12.2 17.4 26.4 0.0 0.2 4.8 26.5 21.7 42.5 78.1 988.4 990.9 995.0

11/11/2019 12.7 19.2 28.5 0.0 0.5 5.3 21.5 19.0 59.0 84.7 989.0 992.6 995.4

12/11/2019 15.6 25.5 34.8 0.0 0.2 6.9 32.9 5.6 27.4 74.0 979.6 985.3 990.6

13/11/2019 12.0 17.9 26.2 0.0 0.0 3.9 16.1 6.8 42.0 91.0 988.0 990.5 992.8

14/11/2019 13.5 19.3 25.8 0.0 0.0 4.1 18.6 20.4 32.8 49.0 988.3 991.6 994.8

15/11/2019 17.4 24.5 32.9 0.0 0.2 4.7 26.7 6.7 23.4 41.5 984.0 988.0 990.6

16/11/2019 13.6 18.2 24.0 0.0 0.1 5.0 22.2 16.4 66.5 92.0 989.8 992.9 995.3

17/11/2019 15.1 17.9 23.2 0.0 0.2 5.0 22.5 48.0 73.0 89.2 992.5 994.6 999.2

18/11/2019 13.3 19.3 26.6 0.0 0.2 4.6 18.4 29.5 63.9 89.6 990.0 994.6 998.9

19/11/2019 18.3 25.2 33.5 0.0 0.4 4.6 20.4 11.4 30.1 80.0 986.0 989.8 993.8

20/11/2019 15.4 18.8 24.6 0.0 0.0 5.2 19.9 46.4 68.9 91.8 993.3 995.1 997.2

21/11/2019 15.0 22.8 33.5 0.0 0.0 5.3 25.4 22.2 66.0 95.3 987.1 991.8 997.2

22/11/2019 17.4 22.3 29.2 1.2 0.3 6.6 19.5 34.8 71.0 100.0 987.1 990.7 994.5

23/11/2019 16.7 18.4 22.2 0.2 0.1 3.2 14.3 72.5 91.4 100.0 990.4 993.5 996.9

24/11/2019 16.2 18.5 22.7 0.0 0.3 4.2 15.8 57.5 78.4 95.5 992.8 995.8 998.4

25/11/2019 16.2 21.8 33.4 4.8 0.4 4.9 18.8 23.9 72.0 100.0 985.1 989.3 994.6

26/11/2019 14.6 22.6 32.1 0.0 0.1 6.1 34.2 18.2 51.0 99.0 978.1 984.4 991.1

27/11/2019 11.4 17.1 25.3 0.0 0.0 4.3 23.6 14.4 42.2 76.2 991.0 993.1 995.5

28/11/2019 11.8 19.3 28.6 0.0 0.0 5.2 33.1 30.1 67.0 97.6 990.9 994.0 995.9

29/11/2019 16.7 22.6 32.0 0.0 0.1 4.5 23.5 22.3 68.6 99.2 986.9 991.0 994.6

30/11/2019 17.0 21.0 26.3 0.0 0.1 4.6 26.7 26.3 65.5 89.7 983.9 986.3 988.3

Monthly 10.2 20.4 34.8 10.0 0.0 5.1 34.4 5.6 55.3 100.0 977.1 990.7 999.2
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Figure 2: Rainfall, Temperature and Humidity Charts 
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Figure 3: Wind Speed and Atmospheric Pressure Charts 
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Figure 4: Windrose Plot (km/h) 
 

00:00 1 November 2019 – 23:55 30 November 2019 
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1.0 Summary 
 
CBased Environmental Pty Limited is contracted by Dixon Sand to conduct 
continuous Tapered Element Oscillating Microbalance (TEOM) for fine particulates 
(PM10) and meteorological monitoring for the Dixon Sand Quarry. The information is 
required to assess air quality levels. The results for the TEOM and meteorological 
site are included in this report. 
 
The monitoring programme includes: 
 

 One continuous TEOM PM10 monitor; and 
 

 One continuous Meteorological Station. 
 
This monthly report was prepared by CBased Environmental and includes the 
following: 
 

 TEOM (PM10) monitoring results for December 2019; and 
 

 Meteorological results for December 2019. 
 
In accordance with Schedule 3, Condition 7 of the Dixon Sand development Consent 
and the Dixon Sand EPL;  
 

 24-hour average results were below the NEPM 24-hour maximum criteria of 
50ug/m3 with the exception of 12 occurrences; 

 

 24-hour average results were below the Dixon Sand Quarry EPL limit of 
42ug/m3 with the exception of 13 occurrences;  

 

 The annual average is below the Dixon Sand Quarry consent annual average 
criteria of 30ug/m3; and  

 

 The calculated TSP is below the Dixon Sand Quarry annual average criteria 
of 90ug/m3. 

 
Note: Based on the available data, statements in green indicate current conformance to Dixon 
Sand Quarry Air Quality Impact Assessment criteria, statements in red indicate possible non-
conformance. Year to date annual average for PM10 is calculated from the 1st July 2019 for 
TEOM’s coinciding with the Dixon Sand project year. An annual amount of data has not yet 
been collected. 
 
Approximately 100% of meteorological data was recovered for December 2019.   
 
Approximately 100% of TEOM data was recovered for December 2019, but only 84% 
of data was deemed valid due to excessive filter loading and reduced flow capacity of 
TEOM monitor. 
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2.0 Sampling Programme  
 

The TEOM is sited and operated to the applicable Australian Standard and/or OEH 
(EPA) approved methods. The following Australian Standards were used: 
 

 AS3580.9.8 (2001) “Methods for Sampling and Analysis of Ambient Air.  
Determination of Suspended Particulates—PM10 continuous direct mass 
method using a tapered element oscillating microbalance analyser”; and  
 

 3580.1.1 (2007) “Methods for Sampling and Analysis of Ambient Air Part 1.1 
Guide to Siting Air Monitoring Equipment”.  

 
TEOM PM10 results are 24-hour averages at midnight and are reported as µg/m3 
corrected to 0 degrees C and 101.3kPa.  
 
All laboratory analysis was conducted by a National Association of Testing 
Authorities (NATA) accredited laboratory. 
 
Air Quality monitoring site descriptions and locations are provided in Table 1. 
 
 
Table 1:  Dixon Sand Air Quality Monitoring Description and Locations 
 

Monitor Site Code Location Description 

TEOM PM10 TEOM Old North Road, Maroota NSW 

Meteorological  
Station 

MET Old North Road, Maroota NSW 
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3.0    Results 
 

3.1 TEOM PM10 

 
24-hour average TEOM PM10 results from the AQMS data collection software are 
provided in Table 2 and a chart of the data is provided in Figure 1.  
 
During the monitoring period, 16% of data was deemed invalid due to excessive filter 
loading and reduced flow capacity within the TEOM monitor. CBased Environmental 
considers this to have been caused by high winds, dry conditions and bushfire smoke 
in the area during the monitoring period.  
 
Valid data indicated there were 12 individual 24-hour TEOM PM10 results above the 
National Environment Protection Measure (NEPM) short-term (24-hour) impact 
criteria of 50ug/m3 and 13 occurrences above the Dixon Sand Quarry EPL limit of 
42ug/m3, highlighted yellow in Table 2.  
 
At present it is below the Dixon Sand Quarry annual average PM10 criteria of 
30ug/m3. The current annual average for calculated Total Suspended Particulates 
(TSP) is below the annual average criterion of 90ug/m3. The TSP is calculated by 
multiplying the PM10 by 2.5. Note: the annual average is calculated from 1 July 2019 
and therefore an annual amount of data has not yet been collected. 
 
A quarterly calibration was undertaken on 13 December 2019. The calibration 
certificate is provided in Appendix 1. Next calibration is scheduled for March 2020. 
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Table 2:  Average Daily 24-hr TEOM PM10 and TSP Results for December 2019 
from AQMS and Annual Average PM10 calculated from the 1 July 2019 
 

TEOM Annual PM10 TSP* TSP Annual**

PM10 (µg/m
3
) Average (µg/m

3
)  (µg/m3)  (µg/m3)

1/12/2019 28.4 20.0 71.0 49.9

2/12/2019 57.1 20.2 142.8 50.6

3/12/2019 33.5 20.3 83.8 50.8

4/12/2019 60.4 20.6 151.0 51.5

5/12/2019 117.1 21.3 292.8 53.1

6/12/2019 99.8 21.8 249.5 54.5

7/12/2019 135.6 22.6 339.0 56.4

8/12/2019 61.7 22.8 154.3 57.0

9/12/2019 Invalid Data 22.8 0.0 0.0

10/12/2019 Invalid Data 22.8 0.0 0.0

11/12/2019 Invalid Data 22.8 0.0 0.0

12/12/2019 Invalid Data 22.8 0.0 0.0

13/12/2019 Invalid Data 22.8 0.0 0.0

14/12/2019 41.8 22.9 104.5 57.3

15/12/2019 66.7 23.2 166.8 58.1

16/12/2019 37.7 23.3 94.3 58.3

17/12/2019 15.6 23.3 39.0 58.2

18/12/2019 45.4 23.4 113.5 58.5

19/12/2019 149.2 24.2 373.0 60.5

20/12/2019 29.3 24.3 73.3 60.6

21/12/2019 86.0 24.6 215.0 61.6

22/12/2019 37.1 24.7 92.8 61.8

23/12/2019 32.0 24.8 80.0 61.9

24/12/2019 26.1 24.8 65.3 61.9

25/12/2019 21.5 24.8 53.8 61.9

26/12/2019 18.8 24.7 47.0 61.8

27/12/2019 17.1 24.7 42.8 61.7

28/12/2019 21.7 24.7 54.3 61.6

29/12/2019 62.6 24.9 156.5 62.2

30/12/2019 73.6 25.2 184.0 62.9

31/12/2019 115.3 25.7 288.3 64.3

*Calculated from PM10

**Calculated from PM10 Annual Average

Date
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Figure 1:  TEOM PM10 24 hr, Annual Average and Criteria 
 
 

3.2 Meteorological Data 
 
The weather station logs data at 5-minute intervals and sends the data to a web 
database by NextG telemetry. The data is accessible from the web site 
http://console.teledata.com.au/index.html. 
 
A summary of monthly results is presented in Table 3. Charts of meteorological 
parameters are presented in Figures 2 and 3. A windrose is provided in Figure 4. 
This provides the frequency distribution of wind speed and direction during the month 
to display dominant wind directions. 
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Table 3:  Meteorological Data Summary for December 2019 
 

Date Min Temp Av Temp Max Temp RAIN mm Min WS Av WS Max WS Min Humidity Av Humidity  Max Humidity Min Pressure Av pressure Max Pressure

1/12/2019 14.5 18.2 24.0 0.0 0.1 4.4 21.5 35.2 74.6 99.2 975.2 981.6 988.2

2/12/2019 14.1 16.9 20.2 0.0 0.6 6.1 29.5 26.4 39.6 56.5 973.6 976.1 983.0

3/12/2019 12.5 20.5 29.5 0.0 0.4 4.5 24.2 14.1 28.8 50.5 981.3 983.6 987.3

4/12/2019 16.2 23.0 31.0 0.0 0.3 4.5 26.4 7.1 31.7 82.0 984.3 987.0 989.4

5/12/2019 14.7 24.8 32.0 0.0 0.0 3.9 25.7 9.1 30.7 91.4 983.0 986.6 989.4

6/12/2019 16.2 24.8 33.2 0.0 0.1 4.5 16.9 4.3 40.1 95.2 982.6 985.4 990.2

7/12/2019 16.2 20.3 27.4 0.0 0.2 4.5 22.3 23.1 68.4 100.0 987.9 990.8 995.8

8/12/2019 17.2 20.1 24.5 0.4 0.5 7.4 26.3 51.4 72.8 99.3 995.3 997.3 1000.3

9/12/2019 19.1 21.6 28.0 0.0 0.1 5.0 19.9 50.0 74.3 94.4 993.6 997.3 1000.5

10/12/2019 17.5 24.5 39.5 0.0 0.1 4.7 18.4 7.8 67.8 100.0 987.4 991.8 995.8

11/12/2019 15.7 18.8 25.3 0.0 0.1 4.9 21.3 47.8 69.0 83.5 989.9 993.4 995.8

12/12/2019 15.9 18.6 24.3 0.0 0.4 5.3 26.1 46.8 72.0 89.9 990.0 992.5 995.6

13/12/2019 14.7 18.4 23.2 0.0 0.2 5.0 28.0 51.3 74.7 100.0 989.6 992.7 995.5

14/12/2019 16.2 21.5 30.3 0.0 0.0 4.0 24.8 24.0 68.6 93.3 985.4 989.5 992.2

15/12/2019 17.3 23.2 31.5 0.0 0.1 4.4 16.7 25.6 69.3 100.0 983.4 987.5 991.7

16/12/2019 17.4 20.8 25.1 0.0 0.4 4.5 27.3 19.5 58.6 87.3 985.0 991.1 997.8

17/12/2019 14.2 19.2 25.6 0.0 0.1 5.3 26.3 38.2 63.7 87.7 996.4 998.0 1000.3

18/12/2019 14.8 21.9 32.2 0.0 0.2 5.4 21.1 21.1 58.8 91.6 993.3 996.7 1000.0

19/12/2019 19.4 27.1 39.1 0.0 0.1 4.5 16.4 10.2 36.9 75.7 989.9 993.2 998.4

20/12/2019 14.5 21.0 28.1 0.0 0.2 5.4 26.9 37.7 65.4 96.7 994.5 997.2 999.6

21/12/2019 17.6 24.9 39.4 0.0 0.3 5.1 22.6 21.2 66.0 100.0 986.2 992.2 996.8

22/12/2019 15.5 18.1 21.3 0.0 0.4 3.9 16.9 48.4 66.5 76.8 996.8 999.2 1001.6

23/12/2019 14.5 18.3 24.0 0.0 0.2 3.6 12.8 56.0 73.6 95.2 993.8 997.4 1001.2

24/12/2019 18.9 21.6 27.2 0.0 0.0 4.9 27.0 59.5 85.3 99.7 991.1 993.0 995.4

25/12/2019 18.8 22.4 28.0 0.4 0.2 5.9 24.4 41.5 71.9 99.3 993.0 994.9 996.7

26/12/2019 16.8 23.1 30.9 0.0 0.0 5.2 24.2 31.8 61.8 99.6 993.8 996.3 998.3

27/12/2019 17.2 22.7 30.2 0.0 0.0 5.2 27.0 28.8 64.5 96.6 994.7 997.3 999.3

28/12/2019 17.0 25.9 36.7 0.0 0.2 5.6 21.2 12.1 51.4 92.8 991.8 995.3 997.9

29/12/2019 18.0 26.1 37.1 0.0 0.2 3.6 13.9 21.8 50.8 84.0 991.5 993.7 995.8

30/12/2019 17.2 27.1 38.8 0.0 0.0 4.3 20.8 12.7 53.4 100.0 986.6 990.6 993.8

31/12/2019 18.8 31.0 42.3 0.0 0.3 7.1 26.2 5.0 29.8 73.0 982.8 986.8 993.0

Monthly 12.5 22.1 42.3 0.8 0.0 4.9 29.5 4.3 59.4 100.0 973.6 991.8 1001.6
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Figure 2:  Daily Rainfall, Temperature and Relative Humidity Charts 
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Figure 3:  Wind Speed and Atmospheric Pressure Charts 
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Figure 4:  Windrose Plot (km/h) 
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1.0 Summary 
 
CBased Environmental Pty Limited is contracted by Dixon Sand to conduct 
continuous Tapered Element Oscillating Microbalance (TEOM) for fine particulates 
(PM10) and meteorological monitoring for the Dixon Sand Quarry. The information is 
required to assess air quality levels. The results for the TEOM and meteorological 
site are included in this report. 
 
The monitoring programme includes: 
 

• One continuous TEOM PM10 monitor; and 
 

• One continuous Meteorological Station. 
 
This monthly report was prepared by CBased Environmental and includes the 
following: 
 

• TEOM (PM10) monitoring results for January 2020; and 
 

• Meteorological results for January 2020. 
 
In accordance with Schedule 3, Condition 7 of the Dixon Sand development Consent 
and the Dixon Sand EPL;  
 

• 24-hour average results were below the NEPM 24-hour maximum criteria of 
50ug/m3 with the exception of 6 occurrences; 

 

• 24-hour average results were below the Dixon Sand Quarry EPL limit of 
42ug/m3 with the exception of 10 occurrences;  

 

• The annual average is below the Dixon Sand Quarry consent annual average 
criteria of 30ug/m3; and  

 

• The calculated TSP is below the Dixon Sand Quarry annual average criteria 
of 90ug/m3. 

 
Note: Based on the available data, statements in green indicate current conformance to Dixon 
Sand Quarry Air Quality Impact Assessment criteria, statements in red indicate possible non-
conformance. Year to date annual average for PM10 is calculated from the 1st July 2019 for 
TEOM’s coinciding with the Dixon Sand project year. An annual amount of data has not yet 
been collected. 
 
Approximately 100% of meteorological data was recovered for January 2020.   
 
Approximately 100% of TEOM data was recovered for January 2020, but only 87% of 
data was deemed valid due bushfire smoke causing bypass coalescing filter and 
TEOM mass transducer to block, plus excessive filter loading. 
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2.0 Sampling Programme  
 

The TEOM is sited and operated to the applicable Australian Standard and/or OEH 
(EPA) approved methods. The following Australian Standards were used: 
 

• AS3580.9.8 (2001) “Methods for Sampling and Analysis of Ambient Air.  
Determination of Suspended Particulates—PM10 continuous direct mass 
method using a tapered element oscillating microbalance analyser”; and  
 

• 3580.1.1 (2007) “Methods for Sampling and Analysis of Ambient Air Part 1.1 
Guide to Siting Air Monitoring Equipment”.  

 
TEOM PM10 results are 24-hour averages at midnight and are reported as µg/m3 
corrected to 0 degrees C and 101.3kPa.  
 
All laboratory analysis was conducted by a National Association of Testing 
Authorities (NATA) accredited laboratory. 
 
Air Quality monitoring site descriptions and locations are provided in Table 1. 
 
 
Table 1:  Dixon Sand Air Quality Monitoring Description and Locations 
 

Monitor Site Code Location Description 

TEOM PM10 TEOM Old North Road, Maroota NSW 

Meteorological  
Station 

MET Old North Road, Maroota NSW 
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3.0    Results 
 

3.1 TEOM PM10 

 
24-hour average TEOM PM10 results from the AQMS data collection software are 
provided in Table 2 and a chart of the data is provided in Figure 1.  
 
During the monitoring period, 13% of data was deemed invalid when a bypass 
coalescing filter and TEOM mass transducer became blocked plus excessive filter 
loading. CBased Environmental considers this to have been caused by bushfire 
smoke in the area during the monitoring period.  
 
Valid data indicated there were 5 individual 24-hour TEOM PM10 results above the 
National Environment Protection Measure (NEPM) short-term (24-hour) impact 
criteria of 50ug/m3 and 10 occurrences above the Dixon Sand Quarry EPL limit of 
42ug/m3, highlighted yellow in Table 2.  
 
At present it is below the Dixon Sand Quarry annual average PM10 criteria of 
30ug/m3. The current annual average for calculated Total Suspended Particulates 
(TSP) is below the annual average criterion of 90ug/m3. The TSP is calculated by 
multiplying the PM10 by 2.5. Note: the annual average is calculated from 1 July 2019 
and therefore an annual amount of data has not yet been collected. 
 
A quarterly calibration was undertaken in December 2019 and next calibration is 
scheduled for February 2020. The calibration certificate is provided in Appendix 1. 
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Table 2:  Average Daily 24-hr TEOM PM10 and TSP Results for January 2020 
from AQMS and Annual Average PM10 calculated from the 1 July 2019 
 

TEOM Annual PM10 TSP* TSP Annual**

PM10 (µg/m
3
) Average (µg/m

3
)  (µg/m3)  (µg/m3)

1/01/2020 44.1 25.8 110.3 64.5

2/01/2020 31.2 25.9 78.0 64.6

3/01/2020 38.4 25.9 96.0 64.8

4/01/2020 49.4 26.1 123.5 65.2

5/01/2020 71.9 26.3 179.8 65.8

6/01/2020 35.1 26.4 87.8 65.9

7/01/2020 22.2 26.4 55.5 65.9

8/01/2020 62.2 26.6 155.5 66.4

9/01/2020 33.2 26.6 83.0 66.5

10/01/2020 31.6 26.6 79.0 66.6

11/01/2020 50.6 26.8 126.5 66.9

12/01/2020 52.1 26.9 130.3 67.2

13/01/2020 35.8 26.9 89.5 67.4

14/01/2020 20.4 26.9 51.0 67.3

15/01/2020 16.3 26.9 40.8 67.1

16/01/2020 21.5 26.8 53.8 67.1

17/01/2020 33.4 26.9 83.5 67.1

18/01/2020 24.6 26.8 61.5 67.1

19/01/2020 15.1 26.8 37.8 67.0

20/01/2020 15.8 26.7 39.5 66.8

21/01/2020 28.3 26.7 70.8 66.8

22/01/2020 32.0 26.8 80.1 66.9

23/01/2020 151.8 27.4 379.5 68.5

24/01/2020 80.5 27.7 201.3 69.2

25/01/2020 49.5 27.8 123.8 69.5

26/01/2020 25.2 27.8 62.9 69.5

27/01/2020 45.4 27.9 113.5 69.7

28/01/2020 Invalid Data 27.9 0.0 69.7

29/01/2020 Invalid Data 27.9 0.0 69.7

30/01/2020 Invalid Data 27.9 0.0 69.7

31/01/2020 Invalid Data 27.9 0.0 69.7

*Calculated from PM10

**Calculated from PM10 Annual Average

Date
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Figure 1:  TEOM PM10 24 hr, Annual Average and Criteria 

 
 

3.2 Meteorological Data 
 
The weather station logs data at 5-minute intervals and sends the data to a web 
database by NextG telemetry. The data is accessible from the web site 
http://console.teledata.com.au/index.html. 
 
A summary of monthly results is presented in Table 3. Charts of meteorological 
parameters are presented in Figures 2 and 3. A windrose is provided in Figure 4. 
This provides the frequency distribution of wind speed and direction during the month 
to display dominant wind directions. 
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Table 3:  Meteorological Data Summary for January 2020 
 

Date Min Temp Av Temp Max Temp RAIN mm Min WS Av WS Max WS Min Humidity Av Humidity Max Humidity Min Pressure Av pressure Max Pressure

1/01/2020 17.9 21.3 30.1 0.0 0.5 5.9 30.5 38.3 66.6 89.5 990.1 992.8 997.2

2/01/2020 16.6 20.4 27.8 0.0 0.5 5.0 22.4 54.8 94.4 100.0 993.7 996.7 998.7

3/01/2020 19.7 24.4 32.6 0.0 0.3 5.5 27.0 42.9 72.3 100.0 988.8 993.3 997.5

4/01/2020 20.2 32.8 44.8 0.0 0.2 5.4 22.6 9.1 41.5 86.2 983.7 987.7 990.6

5/01/2020 19.2 22.5 28.2 0.0 0.2 4.7 26.7 35.2 51.0 64.8 990.6 996.5 1002.0

6/01/2020 16.7 19.0 21.5 1.0 0.1 3.2 14.2 61.2 80.1 100.0 995.5 998.2 1001.1

7/01/2020 18.7 23.4 31.6 0.8 0.2 4.9 17.8 50.4 81.3 100.0 988.3 992.7 997.8

8/01/2020 20.5 22.8 28.3 0.8 0.1 3.5 16.2 57.2 83.4 100.0 991.6 993.6 996.9

9/01/2020 18.5 20.9 24.2 0.0 0.2 3.0 15.0 66.0 83.4 100.0 994.2 995.6 997.2

10/01/2020 19.8 26.8 37.2 0.0 0.0 5.4 26.5 29.4 68.8 100.0 981.7 988.4 994.9

11/01/2020 16.9 20.7 31.5 0.2 0.1 4.0 16.3 42.2 71.0 97.4 981.4 990.5 995.7

12/01/2020 16.1 18.0 22.3 0.4 0.4 3.9 19.8 52.2 81.7 100.0 994.7 996.8 999.1

13/01/2020 15.5 19.2 24.7 0.0 0.2 5.3 24.7 49.5 80.2 100.0 994.7 997.2 998.9

14/01/2020 17.4 21.8 27.8 0.0 0.0 5.4 29.1 50.6 76.1 100.0 993.0 995.3 997.0

15/01/2020 17.1 22.2 28.7 0.0 0.0 4.4 24.3 46.0 79.5 100.0 987.4 991.1 995.1

16/01/2020 18.7 22.7 28.0 0.0 0.0 4.0 16.5 42.6 80.7 100.0 983.5 986.5 988.3

17/01/2020 17.5 18.8 20.0 8.2 0.4 4.7 19.5 81.8 96.5 100.0 985.8 987.9 989.8

18/01/2020 18.0 19.2 20.7 3.0 0.1 3.5 13.9 86.3 97.4 100.0 987.2 988.4 989.7

19/01/2020 17.4 19.7 23.1 1.2 0.1 2.2 9.9 78.5 95.3 100.0 983.8 986.4 988.8

20/01/2020 18.9 23.4 30.7 0.2 0.1 5.0 22.2 53.7 79.9 100.0 977.2 981.7 985.1

21/01/2020 19.6 23.9 32.2 0.0 0.0 5.2 23.2 22.3 56.1 89.3 983.4 986.0 990.5

22/01/2020 18.3 25.6 34.2 0.0 0.0 4.8 22.4 21.7 59.7 93.5 983.6 987.7 991.0

23/01/2020 23.3 31.7 39.7 0.2 0.3 8.1 33.5 14.9 35.0 72.0 977.9 981.9 985.6

24/01/2020 22.9 25.1 27.8 0.0 0.3 6.3 24.6 54.3 67.4 85.4 982.5 987.8 992.7

25/01/2020 22.1 24.0 27.2 0.0 0.1 5.5 19.6 66.4 84.7 99.5 990.0 992.2 994.2

26/01/2020 22.4 26.6 36.1 1.0 0.1 3.9 17.9 34.6 75.9 100.0 987.5 990.2 992.1

27/01/2020 22.5 24.9 30.1 0.0 0.2 5.2 26.4 60.6 80.8 92.2 989.5 991.9 994.0

28/01/2020 21.2 25.6 34.9 1.6 0.1 3.6 17.4 46.4 81.8 100.0 987.0 990.7 993.7

29/01/2020 20.4 23.0 27.3 0.0 0.9 5.5 21.3 61.6 83.3 100.0 993.2 994.9 997.2

30/01/2020 18.9 23.5 30.2 0.0 0.0 4.6 21.6 49.4 79.6 100.0 991.8 995.0 997.3

31/01/2020 21.3 27.3 36.7 0.0 0.1 5.0 30.2 38.2 75.1 100.0 989.3 992.4 995.4

Monthly 15.5 23.3 44.8 18.6 0.0 4.7 33.5 9.1 75.5 100.0 977.2 991.2 1002.0
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Figure 2:  Daily Rainfall, Temperature and Relative Humidity Charts 
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Figure 3:  Wind Speed and Atmospheric Pressure Charts 
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00:00 1 January 2020 – 23:55 31 January 2020 

 

 
Figure 4:  Windrose Plot (km/h) 
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1.0 Summary 
 
CBased Environmental Pty Limited is contracted by Dixon Sand to conduct 
continuous Tapered Element Oscillating Microbalance (TEOM) for fine particulates 
(PM10) and meteorological monitoring for the Dixon Sand Quarry. The information is 
required to assess air quality levels. The results for the TEOM and meteorological 
site are included in this report. 
 
The monitoring programme includes: 
 

 One continuous TEOM PM10 monitor; and 
 

 One continuous Meteorological Station. 
 
This monthly report was prepared by CBased Environmental and includes the 
following: 
 

 TEOM (PM10) monitoring results for February 2020; and 
 

 Meteorological results for February 2020. 
 
In accordance with Schedule 3, Condition 7 of the Dixon Sand development Consent 
and the Dixon Sand EPL;  
 

 24-hour average results were below the NEPM 24-hour maximum criteria of 
50ug/m3 with the exception of 6 occurrences; 

 

 24-hour average results were below the Dixon Sand Quarry EPL limit of 
42ug/m3 with the exception of 10 occurrences;  

 

 The annual average is below the Dixon Sand Quarry consent annual average 
criteria of 30ug/m3; and  

 

 The calculated TSP is below the Dixon Sand Quarry annual average criteria 
of 90ug/m3. 

 
Note: Based on the available data, statements in green indicate current conformance to Dixon 
Sand Quarry Air Quality Impact Assessment criteria, statements in red indicate possible non-
conformance. Year to date annual average for PM10 is calculated from the 1

st
 July 2019 for 

TEOM’s coinciding with the Dixon Sand project year. An annual amount of data has not yet 
been collected. 
 
Approximately 100% of meteorological data was recovered for February 2020.   
 
Approximately 100% of TEOM data was recovered for February 2020, but only 84% 
of data was deemed valid due bushfire smoke causing bypass coalescing filter and 
TEOM mass transducer to block, plus excessive filter loading. 
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2.0 Sampling Programme  
 

The TEOM is sited and operated to the applicable Australian Standard and/or OEH 
(EPA) approved methods. The following Australian Standards were used: 
 

 AS3580.9.8 (2001) “Methods for Sampling and Analysis of Ambient Air.  
Determination of Suspended Particulates—PM10 continuous direct mass 
method using a tapered element oscillating microbalance analyser”; and  
 

 3580.1.1 (2007) “Methods for Sampling and Analysis of Ambient Air Part 1.1 
Guide to Siting Air Monitoring Equipment”.  

 
TEOM PM10 results are 24-hour averages at midnight and are reported as µg/m3 
corrected to 0 degrees C and 101.3kPa.  
 
All laboratory analysis was conducted by a National Association of Testing 
Authorities (NATA) accredited laboratory. 
 
Air Quality monitoring site descriptions and locations are provided in Table 1. 
 
 
Table 1:  Dixon Sand Air Quality Monitoring Description and Locations 
 

Monitor Site Code Location Description 

TEOM PM10 TEOM Old North Road, Maroota NSW 

Meteorological  
Station 

MET Old North Road, Maroota NSW 
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3.0    Results 
 

3.1 TEOM PM10 

 
24-hour average TEOM PM10 results from the AQMS data collection software are 
provided in Table 2 and a chart of the data is provided in Figure 1.  
 
During the monitoring period, 16% of data was deemed invalid when a bypass 
coalescing filter and TEOM mass transducer became blocked plus excessive filter 
loading. CBased Environmental considers this to have been caused by bushfire 
smoke in the area during the monitoring period.  
 
At present, the current TEOM PM10 annual average is below the Dixon Sand Quarry 
annual average PM10 criteria of 30ug/m3. The current annual average for calculated 
Total Suspended Particulates (TSP) is below the annual average criterion of 
90ug/m3. The TSP is calculated by multiplying the PM10 by 2.5. Note: the annual 
average is calculated from 1 July 2019 and therefore an annual amount of data has 
not yet been collected. 
 
A quarterly calibration was undertaken on 5 February 2020 and the next calibration is 
scheduled for May 2020. The calibration certificate is provided in Appendix 1. 
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Table 2: Average Daily 24-hr TEOM PM10 and TSP Results for February 2020 from 
AQMS and Annual Average PM10 calculated from the 1 July 2019 
 

TEOM Annual PM10 TSP* TSP Annual**

PM10 (µg/m3) Average (µg/m3)  (µg/m3)  (µg/m3)

1/02/2020 Invalid data 27.9 69.7

2/02/2020 Invalid data 27.9 69.7

3/02/2020 Invalid data 27.9 69.7

4/02/2020 Invalid data 27.9 69.7

5/02/2020 Invalid data 27.9 69.7

6/02/2020 7.7 27.8 19.3 69.4

7/02/2020 3.7 27.7 9.3 69.1

8/02/2020 8.5 27.6 21.3 68.9

9/02/2020 5.0 27.4 12.5 68.6

10/02/2020 8.2 27.4 20.5 68.4

11/02/2020 13.8 27.3 34.5 68.2

12/02/2020 10.9 27.2 27.3 68.0

13/02/2020 11.6 27.1 29.0 67.8

14/02/2020 15.0 27.1 37.5 67.7

15/02/2020 17.1 27.0 42.8 67.5

16/02/2020 14.2 27.0 35.5 67.4

17/02/2020 15.7 26.9 39.3 67.3

18/02/2020 13.6 26.8 34.0 67.1

19/02/2020 31.7 26.9 79.3 67.1

20/02/2020 15.3 26.8 38.3 67.0

21/02/2020 18.5 26.8 46.3 66.9

22/02/2020 10.7 26.7 26.8 66.7

23/02/2020 13.6 26.6 34.0 66.6

24/02/2020 14.0 26.6 35.0 66.4

25/02/2020 16.5 26.5 41.3 66.3

26/02/2020 13.4 26.5 33.5 66.2

27/02/2020 32.7 26.5 81.8 66.2

28/02/2020 18.6 26.5 46.5 66.1

29/02/2020 18.0 26.4 45.0 66.0

*Calculated from PM10

**Calculated from PM10 Annual Average

Date
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Figure 1:  TEOM PM10 24 hr, Annual Average and Criteria 

 
 

3.2 Meteorological Data 
 
The weather station logs data at 5-minute intervals and sends the data to a web 
database by NextG telemetry. The data is accessible from the web site 
http://console.teledata.com.au/index.html. 
 
A summary of monthly results is presented in Table 3. Charts of meteorological 
parameters are presented in Figures 2 and 3. A windrose is provided in Figure 4. 
This provides the frequency distribution of wind speed and direction during the month 
to display dominant wind directions. 
 
An annual physical screening and system check of the meteorological station was 
conducted on 5 February 2020 and is next due in February 2021. The screening and 
system check certificates are provided in Appendix 1. 
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Table 3:  Meteorological Data Summary for February 2020 
 

Date Min Temp Avg Temp Max Temp RAIN mm Min WS Avg  WS Max WS Min Humidity Avg  Humidity Max Humidity Min Pressure Avg  Pressure Max Pressure

1/02/2020 24.3 33.6 44.6 0.0 0.7 6.1 24.8 15.6 47.7 84.7 985.1 988.2 991.1

2/02/2020 22.0 30.6 40.8 0.0 0.1 5.5 40.4 23.6 57.0 100.0 982.2 985.4 989.2

3/02/2020 17.9 24.4 33.6 0.8 0.3 3.9 17.2 16.8 75.9 100.0 982.3 986.1 995.1

4/02/2020 16.5 18.6 21.3 0.0 0.3 5.5 29.9 48.0 57.5 74.0 995.1 998.3 1000.9

5/02/2020 16.0 20.4 25.3 0.0 0.1 5.1 22.2 50.6 65.2 80.7 996.2 998.3 1000.3

6/02/2020 17.8 18.9 20.5 5.8 0.2 4.3 18.3 69.8 93.7 100.0 997.8 999.7 1001.1

7/02/2020 18.0 18.6 19.4 12.4 0.3 6.5 30.2 99.2 100.0 100.0 996.6 998.0 999.6

8/02/2020 18.5 19.6 21.0 19.2 0.3 10.5 31.5 89.3 99.3 100.0 994.7 996.1 997.4

9/02/2020 18.5 19.8 20.8 59.0 0.0 12.1 40.4 99.5 100.0 100.0 984.5 989.4 995.2

10/02/2020 19.9 22.2 28.1 0.4 0.0 4.1 18.5 61.0 93.2 100.0 985.8 987.6 989.4

11/02/2020 18.6 22.3 30.0 3.8 0.0 3.6 17.8 86.8 99.9 100.0 985.5 987.6 989.1

12/02/2020 20.5 22.3 26.0 0.2 0.1 3.8 18.2 80.3 97.8 100.0 986.7 988.6 990.9

13/02/2020 19.9 21.8 25.9 3.2 0.0 4.5 19.4 87.5 99.3 100.0 989.1 990.1 991.6

14/02/2020 18.3 21.8 27.4 0.0 0.2 3.0 15.6 44.3 79.4 100.0 984.4 987.6 990.8

15/02/2020 17.1 21.5 27.4 2.0 0.1 3.6 18.2 56.7 82.9 100.0 983.9 986.1 990.5

16/02/2020 18.6 21.0 24.8 0.0 0.0 3.3 13.1 61.4 88.3 100.0 990.3 992.9 995.0

17/02/2020 19.0 20.3 23.3 2.6 0.2 2.2 8.5 84.7 98.5 100.0 990.2 992.7 994.8

18/02/2020 18.1 25.0 33.1 6.0 0.0 4.3 18.4 43.0 77.0 100.0 981.1 986.5 990.9

19/02/2020 18.5 22.6 27.3 0.2 0.4 4.2 20.5 32.0 56.2 100.0 981.5 983.4 986.9

20/02/2020 17.1 19.9 23.8 0.0 0.1 4.5 22.0 47.5 61.0 75.9 986.2 989.5 994.0

21/02/2020 16.6 20.1 24.3 0.0 0.0 4.2 27.7 62.7 79.4 99.3 992.9 995.2 999.3

22/02/2020 16.5 18.3 20.2 1.0 0.0 3.5 12.2 84.0 97.4 100.0 999.3 1001.7 1003.6

23/02/2020 17.5 20.1 23.5 0.0 0.0 2.6 12.3 59.8 82.8 100.0 1000.4 1002.3 1003.9

24/02/2020 17.3 21.0 25.8 0.0 0.1 2.5 13.3 55.4 83.0 100.0 997.3 999.2 1001.4

25/02/2020 18.8 23.2 29.9 0.0 0.1 4.0 18.9 34.9 76.7 100.0 990.2 993.9 998.1

26/02/2020 18.4 24.3 31.1 2.6 0.2 4.9 18.9 40.6 68.9 99.4 982.8 986.5 990.2

27/02/2020 16.7 20.1 25.0 0.0 0.2 3.7 15.3 58.1 76.6 91.6 985.0 988.7 991.1

28/02/2020 15.1 19.9 26.3 0.0 0.0 3.8 21.2 21.5 68.7 100.0 986.5 990.6 996.3

29/02/2020 15.6 20.2 25.7 0.0 0.1 3.9 22.6 51.3 75.7 95.8 992.2 994.8 996.9

Monthly 15.1 21.8 44.6 119.2 0.0 4.6 40.4 15.6 80.7 100.0 981.1 991.9 1003.9
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Figure 2:  Daily Rainfall, Temperature and Relative Humidity Charts 
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Figure 3:  Wind Speed and Atmospheric Pressure Charts 
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Figure 4:  Windrose Plot (km/h) 
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1.0 Summary 
 
CBased Environmental Pty Limited is contracted by Dixon Sand to conduct 
continuous Tapered Element Oscillating Microbalance (TEOM) for fine particulates 
(PM10) and meteorological monitoring for the Dixon Sand Quarry. The information is 
required to assess air quality levels. The results for the TEOM and meteorological 
site are included in this report. 
 
The monitoring programme includes: 
 

• One continuous TEOM PM10 monitor; and 
 

• One continuous Meteorological Station. 
 
This monthly report was prepared by CBased Environmental and includes the 
following: 
 

• TEOM (PM10) monitoring results for March 2020; and 
 

• Meteorological results for March 2020. 
 
In accordance with Schedule 3, Condition 7 of the Dixon Sand development Consent 
and the Dixon Sand EPL;  
 

• 24-hour average results were below the NEPM 24-hour maximum criteria of 
50ug/m3; 

 

• 24-hour average results were below the Dixon Sand Quarry EPL limit of 
42ug/m3;  

 

• The annual average is below the Dixon Sand Quarry consent annual average 
criteria of 30ug/m3; and  

 

• The calculated TSP is below the Dixon Sand Quarry annual average criteria 
of 90ug/m3. 

 
Note: Based on the available data, statements in green indicate current conformance to Dixon 
Sand Quarry Air Quality Impact Assessment criteria, statements in red indicate possible non-
conformance. Year to date annual average for PM10 is calculated from the 1st July 2019 for 
TEOM’s coinciding with the Dixon Sand project year. An annual amount of data has not yet 
been collected. 
 
Approximately 100% of meteorological data was recovered for March 2020.   
 
Approximately 100% of TEOM data was recovered for March 2020,  
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2.0 Sampling Programme  
 

The TEOM is sited and operated to the applicable Australian Standard and/or OEH 
(EPA) approved methods. The following Australian Standards were used: 
 

• AS3580.9.8 (2001) “Methods for Sampling and Analysis of Ambient Air.  
Determination of Suspended Particulates—PM10 continuous direct mass 
method using a tapered element oscillating microbalance analyser”; and  
 

• 3580.1.1 (2007) “Methods for Sampling and Analysis of Ambient Air Part 1.1 
Guide to Siting Air Monitoring Equipment”.  

 
TEOM PM10 results are 24-hour averages at midnight and are reported as µg/m3 
corrected to 0 degrees C and 101.3kPa.  
 
All laboratory analysis was conducted by a National Association of Testing 
Authorities (NATA) accredited laboratory. 
 
Air Quality monitoring site descriptions and locations are provided in Table 1. 
 
 
Table 1:  Dixon Sand Air Quality Monitoring Description and Locations 
 

Monitor Site Code Location Description 

TEOM PM10 TEOM Old North Road, Maroota NSW 

Meteorological  
Station 

MET Old North Road, Maroota NSW 
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3.0    Results 
 

3.1 TEOM PM10 

 
24-hour average TEOM PM10 results from the AQMS data collection software are 
provided in Table 2 and a chart of the data is provided in Figure 1.  
 
During the monitoring period, individual 24-hour TEOM PM10 results were below the 
National Environment Protection Measure (NEPM) short-term (24hr) impact criteria of 
50ug/m3  and the Dixon Sand Quarry EPL limit of 42ug/m3. 
 
At present the current TEOM PM10 annual average is below the Dixon Sand Quarry 
annual average PM10 criteria of 30ug/m3. The current annual average for calculated 
Total Suspended Particulates (TSP) is below the annual average criterion of 
90ug/m3. The TSP is calculated by multiplying the PM10 by 2.5. Note: the annual 
average is calculated from 1 July 2019 and therefore an annual amount of data has 
not yet been collected. 
 
A quarterly calibration was undertaken in February 2020 and the next calibration is 
scheduled for May 2020. The calibration certificate is provided in Appendix 1 (when 
required). 
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Table 2: Average Daily 24-hr TEOM PM10 and TSP Results for March 2020 from 
AQMS and Annual Average PM10 calculated from the 1 July 2019 
 

TEOM Annual PM10 TSP* TSP Annual**

PM10 (µg/m
3
) Average (µg/m

3
)  (µg/m3)  (µg/m3)

1/03/2020 17.3 26.4 43.3 65.9

2/03/2020 32.7 26.4 81.8 66.0

3/03/2020 24.2 26.4 60.5 66.0

4/03/2020 13.7 26.3 34.3 65.8

5/03/2020 12.9 26.3 32.3 65.7

6/03/2020 10.9 26.2 27.3 65.5

7/03/2020 13.0 26.1 32.5 65.4

8/03/2020 8.8 26.1 22.0 65.2

9/03/2020 10.5 26.0 26.3 65.0

10/03/2020 8.5 25.9 21.3 64.8

11/03/2020 8.7 25.9 21.8 64.6

12/03/2020 8.3 25.8 20.8 64.4

13/03/2020 12.1 25.7 30.3 64.3

14/03/2020 11.1 25.7 27.8 64.1

15/03/2020 11.2 25.6 28.0 64.0

16/03/2020 7.6 25.5 19.0 63.8

17/03/2020 9.8 25.5 24.5 63.6

18/03/2020 10.5 25.4 26.3 63.5

19/03/2020 16.8 25.4 42.0 63.4

20/03/2020 21.8 25.3 54.5 63.3

21/03/2020 24.4 25.3 61.0 63.3

22/03/2020 18.9 25.3 47.3 63.3

23/03/2020 16.2 25.3 40.5 63.2

24/03/2020 16.9 25.2 42.3 63.1

25/03/2020 15.2 25.2 37.9 63.0

26/03/2020 10.3 25.1 25.8 62.8

27/03/2020 12.8 25.1 32.0 62.7

28/03/2020 14.8 25.0 37.0 62.6

29/03/2020 6.1 25.0 15.1 62.4

30/03/2020 7.3 24.9 18.3 62.2

31/03/2020 12.4 24.8 31.0 62.1

*Calculated from PM10

**Calculated from PM10 Annual Average

Date
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Figure 1:  TEOM PM10 24 hr, Annual Average and Criteria 

 
 

3.2 Meteorological Data 
 
The weather station logs data at 5-minute intervals and sends the data to a web 
database by NextG telemetry. The data is accessible from the web site 
http://console.teledata.com.au/index.html. 
 
A summary of monthly results is presented in Table 3. Charts of meteorological 
parameters are presented in Figures 2 and 3. A windrose is provided in Figure 4. 
This provides the frequency distribution of wind speed and direction during the month 
to display dominant wind directions. 
 
An annual physical screening and system check of the meteorological station was 
conducted in February 2020 and is next due in February 2021. The screening and 
system check certificates are provided in Appendix 1 (when required). 
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Table 3:  Meteorological Data Summary for March 2020 
 

Date Min Temp Avg Temp Max Temp RAIN mm Min WS Avg  WS Max WS Min Humidity Avg  Humidity Max Humidity Min Pressure Avg  Pressure Max Pressure

1/03/2020 18.4 23.9 30.9 0.0 0.2 4.4 17.7 37.7 73.5 99.9 987.3 991.0 993.8

2/03/2020 19.6 26.6 37.5 0.0 0.3 4.9 21.7 10.1 46.1 78.6 986.9 989.7 995.9

3/03/2020 16.8 18.4 20.2 1.0 0.0 3.1 8.9 73.3 86.9 100.0 995.7 998.0 1000.3

4/03/2020 16.9 19.6 22.5 2.4 0.1 3.7 16.7 73.2 91.6 100.0 994.2 996.7 999.3

5/03/2020 19.5 20.5 21.2 6.6 0.2 3.2 12.4 87.2 97.4 100.0 985.3 989.2 994.8

6/03/2020 19.2 22.3 28.4 0.2 0.2 3.6 16.1 59.9 86.5 100.0 984.4 988.3 995.1

7/03/2020 16.5 18.9 23.0 0.4 0.1 3.6 11.9 62.4 84.6 99.7 994.8 997.8 1000.6

8/03/2020 15.4 17.1 20.6 1.6 0.0 3.1 12.8 72.0 94.6 100.0 997.5 999.0 1000.6

9/03/2020 15.4 17.5 21.6 0.0 0.2 3.7 19.0 65.8 87.9 100.0 997.8 999.4 1000.7

10/03/2020 14.3 17.7 22.6 0.0 0.0 3.6 15.0 49.0 81.4 100.0 998.2 999.9 1001.4

11/03/2020 13.5 18.0 22.8 0.0 0.1 4.0 20.8 52.0 78.9 100.0 1000.2 1001.7 1003.6

12/03/2020 14.5 18.7 23.7 0.0 0.2 4.9 23.4 42.6 74.9 100.0 1000.8 1002.6 1004.6

13/03/2020 13.7 18.9 25.4 0.0 0.1 3.2 18.1 35.9 70.9 95.4 993.0 997.2 1002.0

14/03/2020 10.8 14.1 17.7 2.6 0.7 5.0 21.4 76.9 95.4 100.0 990.6 995.5 999.4

15/03/2020 11.3 14.7 19.9 0.4 0.4 4.0 11.9 63.0 84.0 100.0 998.1 1000.4 1002.8

16/03/2020 13.1 15.1 18.3 2.0 0.1 4.4 13.6 82.6 98.0 100.0 1001.2 1003.6 1006.1

17/03/2020 13.7 16.7 21.4 0.2 0.0 4.4 13.4 66.5 87.5 100.0 1004.6 1005.7 1007.2

18/03/2020 13.7 19.1 25.4 0.0 0.0 3.2 14.2 35.5 70.0 99.7 1000.2 1003.4 1006.0

19/03/2020 16.6 23.5 32.0 0.0 0.1 3.4 13.7 23.8 50.9 84.0 997.8 999.7 1002.2

20/03/2020 22.1 27.5 34.1 0.0 0.5 5.3 18.5 22.6 36.5 53.7 990.1 993.8 997.8

21/03/2020 16.6 20.0 25.8 0.0 0.1 4.3 24.9 40.1 80.2 100.0 994.3 997.8 999.9

22/03/2020 16.8 21.4 28.6 0.0 0.0 3.2 16.8 31.3 71.3 99.2 994.9 997.6 1001.6

23/03/2020 15.5 17.7 21.2 0.0 0.1 3.9 16.9 64.0 76.3 94.8 1001.5 1003.1 1004.5

24/03/2020 14.4 17.7 21.1 0.0 0.1 3.6 14.4 67.0 86.7 100.0 999.2 1001.5 1004.1

25/03/2020 15.8 18.3 21.6 5.2 0.2 3.3 16.7 73.2 89.0 100.0 996.0 998.3 1000.6

26/03/2020 13.3 15.7 19.8 4.2 0.1 3.7 15.3 74.4 97.1 100.0 1000.3 1003.3 1005.2

27/03/2020 14.5 16.8 21.2 0.2 0.0 2.8 14.3 57.1 85.3 100.0 1003.5 1004.6 1006.3

28/03/2020 12.4 16.6 21.4 0.2 0.1 3.1 16.5 57.8 85.7 100.0 1001.0 1002.9 1004.7

29/03/2020 15.7 18.9 24.0 0.0 0.1 2.6 10.8 63.6 90.7 100.0 994.9 997.9 1001.1

30/03/2020 17.2 19.7 23.8 0.8 0.0 3.7 12.6 65.1 87.6 100.0 990.9 993.0 994.9

31/03/2020 16.2 20.6 26.6 0.0 0.0 3.7 13.3 49.8 80.7 99.3 992.9 995.1 997.9

Monthly 10.8 19.1 37.5 28.0 0.0 3.8 24.9 10.1 80.9 100.0 984.4 998.3 1007.2
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Figure 2:  Daily Rainfall, Temperature and Relative Humidity Charts 
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Figure 3:  Wind Speed and Atmospheric Pressure Charts 
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00:00 1 March 2020 – 23:55 31 March 2020 

 
 

Figure 4:  Windrose Plot (km/h) 
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1.0 Summary 
 
CBased Environmental Pty Limited is contracted by Dixon Sand to conduct 
continuous Tapered Element Oscillating Microbalance (TEOM) for fine particulates 
(PM10) and meteorological monitoring for the Dixon Sand Quarry. The information is 
required to assess air quality levels. The results for the TEOM and meteorological 
site are included in this report. 
 
The monitoring programme includes: 
 

• One continuous TEOM PM10 monitor; and 
 

• One continuous Meteorological Station. 
 
This monthly report was prepared by CBased Environmental and includes the 
following: 
 

• TEOM (PM10) monitoring results for April 2020; and 
 

• Meteorological results for April 2020. 
 
In accordance with Schedule 3, Condition 7 of the Dixon Sand development Consent 
and the Dixon Sand EPL;  
 

• 24-hour average results were below the NEPM 24-hour maximum criteria of 
50ug/m3; 

 

• 24-hour average results were below the Dixon Sand Quarry EPL limit of 
42ug/m3;  

 

• The annual average is below the Dixon Sand Quarry consent annual average 
criteria of 30ug/m3; and  

 

• The calculated TSP is below the Dixon Sand Quarry annual average criteria 
of 90ug/m3. 

 
Note: Based on the available data, statements in green indicate current conformance to Dixon 
Sand Quarry Air Quality Impact Assessment criteria, statements in red indicate possible non-
conformance. Year to date annual average for PM10 is calculated from the 1st July 2019 for 
TEOM’s coinciding with the Dixon Sand project year. An annual amount of data has not yet 
been collected. 
 
Approximately 100% of meteorological data was recovered for April 2020.   
 
Approximately 100% of TEOM data was recovered for April 2020,  
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2.0 Sampling Programme  
 

The TEOM is sited and operated to the applicable Australian Standard and/or OEH 
(EPA) approved methods. The following Australian Standards were used: 
 

• AS3580.9.8 (2001) “Methods for Sampling and Analysis of Ambient Air.  
Determination of Suspended Particulates—PM10 continuous direct mass 
method using a tapered element oscillating microbalance analyser”; and  
 

• 3580.1.1 (2007) “Methods for Sampling and Analysis of Ambient Air Part 1.1 
Guide to Siting Air Monitoring Equipment”.  

 
TEOM PM10 results are 24-hour averages at midnight and are reported as µg/m3 
corrected to 0 degrees C and 101.3kPa.  
 
All laboratory analysis was conducted by a National Association of Testing 
Authorities (NATA) accredited laboratory. 
 
Air Quality monitoring site descriptions and locations are provided in Table 1. 
 
 
Table 1:  Dixon Sand Air Quality Monitoring Description and Locations 
 

Monitor Site Code Location Description 

TEOM PM10 TEOM Old North Road, Maroota NSW 

Meteorological  
Station 

MET Old North Road, Maroota NSW 
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3.0    Results 
 

3.1 TEOM PM10 

 
24-hour average TEOM PM10 results from the AQMS data collection software are 
provided in Table 2 and a chart of the data is provided in Figure 1.  
 
During the monitoring period, individual 24-hour TEOM PM10 results were below the 
National Environment Protection Measure (NEPM) short-term (24hr) impact criteria of 
50ug/m3  and the Dixon Sand Quarry EPL limit of 42ug/m3. 
 
At present the current TEOM PM10 annual average is below the Dixon Sand Quarry 
annual average PM10 criteria of 30ug/m3. The current annual average for calculated 
Total Suspended Particulates (TSP) is below the annual average criterion of 
90ug/m3. The TSP is calculated by multiplying the PM10 by 2.5. Note: the annual 
average is calculated from 1 July 2019 and therefore an annual amount of data has 
not yet been collected. 
 
A quarterly calibration was undertaken in February 2020 and the next calibration is 
scheduled for May 2020. The calibration certificate is provided in Appendix 1 (when 
required). 
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Table 2: Average Daily 24-hr TEOM PM10 and TSP Results for April 2020 from 
AQMS and Annual Average PM10 calculated from the 1 July 2019 
 

TEOM Annual PM10 TSP* TSP Annual**

PM10 (µg/m
3
) Average (µg/m

3
)  (µg/m3)  (µg/m3)

1/04/2020 12.5 24.8 31.3 62.0

2/04/2020 11.4 24.7 28.5 61.9

3/04/2020 7.7 24.7 19.3 61.7

4/04/2020 8.2 24.6 20.5 61.5

5/04/2020 15.0 24.6 37.5 61.4

6/04/2020 10.7 24.5 26.8 61.3

7/04/2020 10.9 24.5 27.3 61.2

8/04/2020 13.0 24.4 32.5 61.0

9/04/2020 11.3 24.4 28.3 60.9

10/04/2020 4.8 24.3 12.0 60.7

11/04/2020 8.4 24.2 21.0 60.6

12/04/2020 12.7 24.2 31.8 60.5

13/04/2020 20.2 24.2 50.5 60.4

14/04/2020 23.1 24.2 57.8 60.4

15/04/2020 19.0 24.1 47.5 60.4

16/04/2020 17.9 24.1 44.8 60.3

17/04/2020 16.3 24.1 40.8 60.2

18/04/2020 14.4 24.1 36.0 60.2

19/04/2020 18.3 24.0 45.8 60.1

20/04/2020 15.4 24.0 38.5 60.0

21/04/2020 17.1 24.0 42.8 60.0

22/04/2020 16.1 24.0 40.3 59.9

23/04/2020 21.3 23.9 53.3 59.9

24/04/2020 28.2 24.0 70.5 59.9

25/04/2020 20.0 23.9 50.0 59.9

26/04/2020 20.3 23.9 50.8 59.8

27/04/2020 14.7 23.9 36.8 59.7

28/04/2020 16.1 23.9 40.3 59.7

29/04/2020 11.0 23.8 27.5 59.6

30/04/2020 7.5 23.8 18.8 59.4

*Calculated from PM10

**Calculated from PM10 Annual Average

Date
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Figure 1:  TEOM PM10 24 hr, Annual Average and Criteria 

 
 

3.2 Meteorological Data 
 
The weather station logs data at 5-minute intervals and sends the data to a web 
database by NextG telemetry. The data is accessible from the web site 
http://console.teledata.com.au/index.html. 
 
A summary of monthly results is presented in Table 3. Charts of meteorological 
parameters are presented in Figures 2 and 3. A windrose is provided in Figure 4. 
This provides the frequency distribution of wind speed and direction during the month 
to display dominant wind directions. 
 
An annual physical screening and system check of the meteorological station was 
conducted in February 2020 and is next due in February 2021. The screening and 
system check certificates are provided in Appendix 1 (when required). 
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Table 3:  Meteorological Data Summary for April 2020 
 

Date Min Temp Avg Temp Max Temp RAIN mm Min WS Avg  WS Max WS Min Humidity Avg  Humidity Max Humidity Min Pressure Avg  Pressure Max Pressure

1/04/2020 18.2 20.5 24.3 0.0 0.0 4.1 19.2 66.4 91.8 100.0 995.6 997.4 999.4

2/04/2020 17.6 19.5 23.3 0.0 0.2 3.8 16.1 71.5 93.9 100.0 990.0 992.7 996.9

3/04/2020 17.7 19.8 23.9 1.4 0.1 4.7 15.0 66.6 88.0 100.0 982.3 987.2 990.2

4/04/2020 15.3 20.3 24.2 2.8 0.4 7.5 35.7 26.7 62.4 100.0 977.2 981.8 989.4

5/04/2020 12.7 17.0 23.5 0.0 0.0 3.4 14.3 31.7 50.2 64.6 989.5 992.3 995.7

6/04/2020 13.3 17.0 23.0 0.0 0.2 3.6 15.1 42.2 65.1 95.1 994.5 996.8 999.9

7/04/2020 13.4 15.6 19.5 0.0 0.1 2.5 10.2 58.9 82.2 100.0 999.0 1000.1 1001.8

8/04/2020 13.0 14.7 16.3 0.2 0.0 2.2 9.4 87.1 96.5 100.0 998.4 1001.0 1004.2

9/04/2020 14.0 16.7 19.8 0.0 0.1 2.7 12.6 69.4 90.3 100.0 1002.7 1004.2 1006.1

10/04/2020 14.4 16.7 19.8 1.8 0.2 3.8 20.1 76.4 92.6 100.0 989.4 995.8 1002.6

11/04/2020 12.9 17.9 24.2 0.0 0.0 6.2 34.7 29.7 52.3 83.1 980.0 985.3 989.7

12/04/2020 9.0 14.3 20.7 0.0 0.1 3.0 13.6 28.3 52.0 75.5 989.7 994.2 998.0

13/04/2020 10.1 15.6 22.0 0.0 0.0 2.8 17.4 48.4 68.6 88.6 997.3 999.2 1001.2

14/04/2020 11.1 17.7 25.7 0.0 0.0 2.8 12.5 26.4 72.9 100.0 1000.5 1002.0 1004.2

15/04/2020 13.8 20.9 28.3 0.0 0.2 4.2 12.3 29.9 58.8 95.8 995.3 999.7 1002.9

16/04/2020 20.2 22.7 25.4 0.0 0.4 6.1 17.2 42.7 48.7 58.0 988.5 991.8 995.3

17/04/2020 15.8 20.8 26.0 0.0 0.2 3.0 14.2 19.5 41.5 80.6 988.0 989.7 991.5

18/04/2020 11.6 16.0 22.2 0.0 0.0 2.9 13.8 30.3 48.5 70.5 989.9 991.3 993.0

19/04/2020 10.6 15.5 22.5 0.0 0.0 2.7 15.8 44.3 75.7 99.2 991.0 992.6 995.0

20/04/2020 12.5 16.1 19.1 0.0 0.2 3.8 10.7 45.6 66.5 99.3 991.9 994.0 996.3

21/04/2020 15.4 19.0 23.0 0.0 0.3 3.3 17.1 38.8 50.8 65.8 993.4 995.9 998.4

22/04/2020 15.5 19.1 24.5 0.0 0.2 3.0 12.3 34.6 51.2 66.1 995.0 996.7 998.5

23/04/2020 11.5 17.9 23.2 0.0 0.0 3.1 14.4 32.4 48.5 78.0 995.0 997.5 1000.8

24/04/2020 17.1 21.1 26.8 0.0 0.2 3.2 17.7 30.0 45.6 76.8 994.4 996.3 999.4

25/04/2020 14.7 20.3 25.9 0.0 0.2 3.5 20.9 34.7 51.9 77.8 996.1 998.5 1001.1

26/04/2020 15.8 20.2 25.9 0.0 0.4 5.1 18.6 32.2 50.0 69.2 992.0 994.7 998.6

27/04/2020 12.3 16.3 19.1 0.0 0.2 2.8 8.1 62.0 81.5 99.3 998.8 1001.8 1004.1

28/04/2020 14.7 17.8 20.9 0.0 0.0 2.3 14.7 67.1 87.5 100.0 998.2 1001.4 1003.6

29/04/2020 16.0 20.2 25.3 0.0 0.2 5.5 20.0 50.2 74.9 100.0 988.5 993.7 998.2

30/04/2020 9.9 15.3 22.0 5.6 0.2 5.4 21.6 63.5 82.2 100.0 983.8 986.5 988.6

Monthly 9.0 18.1 28.3 11.8 0.0 3.8 35.7 19.5 67.4 100.0 977.2 995.1 1006.1
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Figure 2:  Daily Rainfall, Temperature and Relative Humidity Charts 
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Figure 3:  Wind Speed and Atmospheric Pressure Charts 
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Figure 4:  Windrose Plot (km/h) 
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1.0 Summary 
 
CBased Environmental Pty Limited is contracted by Dixon Sand to conduct 
continuous Tapered Element Oscillating Microbalance (TEOM) for fine particulates 
(PM10) and meteorological monitoring for the Dixon Sand Quarry. The information is 
required to assess air quality levels. The results for the TEOM and meteorological 
site are included in this report. 
 
The monitoring programme includes: 
 

• One continuous TEOM PM10 monitor; and 
 

• One continuous Meteorological Station. 
 
This monthly report was prepared by CBased Environmental and includes the 
following: 
 

• TEOM (PM10) monitoring results for May 2020; and 
 

• Meteorological results for May 2020. 
 
In accordance with Schedule 3, Condition 7 of the Dixon Sand development Consent 
and the Dixon Sand EPL;  
 

• 24-hour average results were below the NEPM 24-hour maximum criteria of 
50ug/m3; 

 

• 24-hour average results were below the Dixon Sand Quarry EPL limit of 
42ug/m3;  

 

• The annual average is below the Dixon Sand Quarry consent annual average 
criteria of 30ug/m3; and  

 

• The calculated TSP is below the Dixon Sand Quarry annual average criteria 
of 90ug/m3. 

 
Note: Based on the available data, statements in green indicate current conformance to Dixon 
Sand Quarry Air Quality Impact Assessment criteria, statements in red indicate possible non-
conformance. Year to date annual average for PM10 is calculated from the 1st July 2019 for 
TEOM’s coinciding with the Dixon Sand project year. An annual amount of data has not yet 
been collected. 
 
Approximately 100% of meteorological data was recovered for May 2020.   
 
Approximately 100% of TEOM data was recovered for May 2020.  
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2.0 Sampling Programme  
 

The TEOM is sited and operated to the applicable Australian Standard and/or OEH 
(EPA) approved methods. The following Australian Standards were used: 
 

• AS3580.9.8 (2001) “Methods for Sampling and Analysis of Ambient Air.  
Determination of Suspended Particulates—PM10 continuous direct mass 
method using a tapered element oscillating microbalance analyser”; and  
 

• 3580.1.1 (2007) “Methods for Sampling and Analysis of Ambient Air Part 1.1 
Guide to Siting Air Monitoring Equipment”.  

 
TEOM PM10 results are 24-hour averages at midnight and are reported as µg/m3 
corrected to 0 degrees C and 101.3kPa.  
 
All laboratory analysis was conducted by a National Association of Testing 
Authorities (NATA) accredited laboratory. 
 
Air Quality monitoring site descriptions and locations are provided in Table 1. 
 
 
Table 1:  Dixon Sand Air Quality Monitoring Description and Locations 
 

Monitor Site Code Location Description 

TEOM PM10 TEOM Old North Road, Maroota NSW 

Meteorological  
Station MET Old North Road, Maroota NSW 
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3.0    Results 
 

3.1 TEOM PM10 
 
24-hour average TEOM PM10 results from the AQMS data collection software are 
provided in Table 2 and a chart of the data is provided in Figure 1.  
 
During the monitoring period, individual 24-hour TEOM PM10 results were below the 
National Environment Protection Measure (NEPM) short-term (24hr) impact criteria of 
50ug/m3  and the Dixon Sand Quarry EPL limit of 42ug/m3. 
 
At present the current TEOM PM10 annual average is below the Dixon Sand Quarry 
annual average PM10 criteria of 30ug/m3. The current annual average for calculated 
Total Suspended Particulates (TSP) is below the annual average criterion of 
90ug/m3. The TSP is calculated by multiplying the PM10 by 2.5. Note: the annual 
average is calculated from 1 July 2019 and therefore an annual amount of data has 
not yet been collected. 
 
A quarterly calibration was undertaken in 28 May 2020 and the next calibration is 
scheduled for August 2020. The calibration certificate is provided in Appendix 1 
(when required). 
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Table 2: Average Daily 24-hr TEOM PM10 and TSP Results for May 2020 from 
AQMS and Annual Average PM10 calculated from the 1 July 2019 
 

TEOM Annual PM10 TSP* TSP Annual**
PM10 (µg/m3) Average (µg/m3)  (µg/m3)  (µg/m3)

1/05/2020 6.1 23.7 15.3 59.3
2/05/2020 8.5 23.6 21.3 59.1
3/05/2020 10.8 23.6 27.0 59.0
4/05/2020 14.0 23.6 35.0 58.9
5/05/2020 11.5 23.5 28.8 58.8
6/05/2020 9.3 23.5 23.3 58.7
7/05/2020 12.2 23.4 30.5 58.6
8/05/2020 13.1 23.4 32.8 58.5
9/05/2020 15.8 23.4 39.5 58.4

10/05/2020 6.1 23.3 15.3 58.3
11/05/2020 17.4 23.3 43.5 58.2
12/05/2020 16.0 23.3 40.0 58.2
13/05/2020 20.0 23.3 50.0 58.1
14/05/2020 13.5 23.2 33.8 58.1
15/05/2020 11.5 23.2 28.8 58.0
16/05/2020 7.3 23.1 18.3 57.8
17/05/2020 12.1 23.1 30.3 57.7
18/05/2020 13.2 23.1 33.0 57.7
19/05/2020 8.0 23.0 20.0 57.5
20/05/2020 7.4 23.0 18.5 57.4
21/05/2020 6.4 22.9 16.0 57.3
22/05/2020 7.7 22.9 19.3 57.1
23/05/2020 6.3 22.8 15.8 57.0
24/05/2020 5.7 22.7 14.3 56.9
25/05/2020 7.7 22.7 19.3 56.7
26/05/2020 9.7 22.7 24.3 56.6
27/05/2020 10.3 22.6 25.8 56.5
28/05/2020 10.8 22.6 27.0 56.4
29/05/2020 9.5 22.5 23.8 56.3
30/05/2020 8.5 22.5 21.3 56.2
31/05/2020 6.6 22.4 16.5 56.1

*Calculated from PM10

**Calculated from PM10 Annual Average

Date
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Figure 1:  TEOM PM10 24 hr, Annual Average and Criteria 
 
 

3.2 Meteorological Data 
 
The weather station logs data at 5-minute intervals and sends the data to a web 
database by NextG telemetry. The data is accessible from the web site 
http://console.teledata.com.au/index.html. 
 
A summary of monthly results is presented in Table 3. Charts of meteorological 
parameters are presented in Figures 2 and 3. A windrose is provided in Figure 4. 
This provides the frequency distribution of wind speed and direction during the month 
to display dominant wind directions. 
 
An annual physical screening and system check of the meteorological station was 
conducted in February 2020 and is next due in February 2021. The screening and 
system check certificates are provided in Appendix 1 (when required). 
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Table 3:  Meteorological Data Summary for May 2020 
 

Date Min Temp Avg Temp Max Temp RAIN mm Min WS Avg  WS Max WS Min Humidity Avg  Humidity Max Humidity Min Pressure Avg  Pressure Max Pressure
1/05/2020 9.0 11.6 14.6 0.0 0.6 6.7 33.0 36.7 54.5 70.7 984.5 987.0 988.8
2/05/2020 9.7 13.1 16.6 0.0 0.6 7.6 44.2 33.8 49.3 64.9 983.4 985.3 989.5
3/05/2020 8.3 12.7 17.7 0.0 0.2 3.3 17.4 38.4 53.0 70.9 989.3 996.0 1002.0
4/05/2020 7.2 11.9 17.8 0.0 0.1 2.4 11.9 41.9 67.8 84.6 1001.4 1003.9 1007.0
5/05/2020 10.4 13.8 19.3 0.0 0.2 3.9 11.4 53.5 79.7 97.1 1006.7 1008.0 1009.6
6/05/2020 10.8 15.4 20.4 0.0 0.4 3.8 18.4 48.6 72.8 98.8 1002.8 1006.0 1008.8
7/05/2020 13.0 17.1 23.1 0.0 0.2 5.3 21.3 45.7 60.5 73.9 998.0 1000.0 1002.7
8/05/2020 14.3 19.3 25.0 0.0 0.6 6.3 16.4 34.8 53.7 74.0 994.5 996.6 998.6
9/05/2020 14.9 18.6 23.8 0.0 0.3 6.5 37.9 39.8 54.0 71.2 989.1 992.0 994.6
10/05/2020 8.7 12.2 16.6 0.0 0.0 3.5 13.6 20.8 43.1 59.7 994.4 998.9 1003.6
11/05/2020 4.4 11.0 16.9 0.0 0.0 2.6 11.3 34.2 55.2 75.3 1003.0 1004.9 1006.5
12/05/2020 7.1 12.7 18.4 0.0 0.0 2.8 11.4 42.3 63.1 82.1 1001.6 1004.0 1006.2
13/05/2020 9.1 13.0 18.6 0.0 0.1 2.4 9.3 39.6 65.2 99.2 1000.1 1001.5 1003.2
14/05/2020 8.2 11.0 16.3 0.8 0.2 3.7 21.3 65.7 84.2 99.2 1002.7 1005.2 1007.6
15/05/2020 9.2 12.1 15.6 0.2 0.5 4.6 13.7 62.4 81.6 100.0 1006.2 1007.6 1009.1
16/05/2020 10.8 13.4 18.7 0.0 0.2 2.5 10.5 55.5 84.8 100.0 1007.7 1008.9 1010.4
17/05/2020 8.9 13.4 19.6 0.0 0.2 2.3 9.9 52.8 83.1 100.0 1008.0 1009.2 1010.7
18/05/2020 10.2 13.2 17.6 0.2 0.0 1.7 7.1 71.0 95.2 100.0 1009.2 1010.3 1012.2
19/05/2020 11.2 14.7 19.9 0.0 0.0 2.4 10.8 57.2 88.4 100.0 1001.6 1006.2 1009.5
20/05/2020 12.0 16.2 21.1 0.0 0.3 5.2 17.0 56.8 75.8 99.3 994.8 997.5 1001.7
21/05/2020 8.2 14.2 17.2 1.0 0.2 4.8 23.2 69.0 84.1 99.6 987.9 991.4 994.9
22/05/2020 6.7 10.6 14.0 3.0 0.5 4.5 20.2 60.2 80.2 100.0 988.0 989.2 990.6
23/05/2020 9.6 12.2 17.2 0.4 0.5 3.4 16.7 54.9 85.3 100.0 986.0 987.2 988.6
24/05/2020 11.4 13.5 16.2 0.0 1.1 7.9 23.0 51.0 64.9 92.1 988.2 991.2 994.9
25/05/2020 11.0 12.3 14.7 2.6 1.5 8.7 22.9 61.4 79.5 100.0 994.0 996.3 999.5
26/05/2020 11.2 13.0 17.1 1.0 0.4 5.8 20.6 67.4 93.8 100.0 999.3 1000.7 1002.4
27/05/2020 10.2 13.5 19.0 0.0 0.3 3.1 9.7 54.1 89.5 100.0 998.3 1000.3 1002.0
28/05/2020 9.7 14.5 20.3 0.0 0.0 2.3 8.2 50.7 82.3 100.0 998.3 999.9 1002.6
29/05/2020 9.1 12.7 16.1 0.0 0.1 2.9 11.5 79.1 91.5 100.0 1002.3 1005.1 1007.1
30/05/2020 10.0 13.8 18.8 0.0 0.1 2.7 12.4 60.4 88.5 100.0 1000.0 1004.1 1006.9
31/05/2020 11.6 14.9 19.6 0.0 0.1 4.7 19.0 49.4 79.2 100.0 993.1 996.8 999.8

Monthly 4.4 13.6 25.0 9.2 0.0 4.2 44.2 20.8 73.7 100.0 983.4 999.7 1012.2
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Figure 2:  Daily Rainfall, Temperature and Relative Humidity Charts 
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Figure 3:  Wind Speed and Atmospheric Pressure Charts 
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Figure 4:  Windrose Plot (km/h) 
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1.0 Summary 
 
CBased Environmental Pty Limited is contracted by Dixon Sand to conduct 
continuous Tapered Element Oscillating Microbalance (TEOM) for fine particulates 
(PM10) and meteorological monitoring for the Dixon Sand Quarry. The information is 
required to assess air quality levels. The results for the TEOM and meteorological 
site are included in this report. 
 
The monitoring programme includes: 
 

 One continuous TEOM PM10 monitor; and 
 

 One continuous Meteorological Station. 
 
This monthly report for June 2020 was prepared by CBased Environmental and 
includes the following: 
 

 TEOM (PM10) monitoring results; and 
 

 Meteorological results. 
 
In accordance with Schedule 3, Condition 7 of the Dixon Sand development Consent 
and the Dixon Sand EPL;  
 

 24-hour average results were below the NEPM 24-hour maximum criteria of 
50ug/m3; 

 

 24-hour average results were below the Dixon Sand Quarry EPL limit of 
42ug/m3;  

 

 The annual average is below the Dixon Sand Quarry consent annual average 
criteria of 30ug/m3; and  

 

 The calculated TSP is below the Dixon Sand Quarry annual average criteria 
of 90ug/m3. 

 
Note: Based on the available data, statements in green indicate current conformance to Dixon 
Sand Quarry Air Quality Impact Assessment criteria, statements in red indicate possible non-
conformance. Year to date annual average for PM10 is calculated from the 1

st
 July 2019 for 

TEOM’s coinciding with the Dixon Sand project year. An annual amount of data has now been 
collected. 
 
Approximately 100% of meteorological data was recovered for June 2020.   
 
Approximately 100% of TEOM data was recovered for June 2020.  
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2.0 Sampling Programme  
 

The TEOM is sited and operated to the applicable Australian Standard and/or OEH 
(EPA) approved methods. The following Australian Standards were used: 
 

 AS3580.9.8 (2001) “Methods for Sampling and Analysis of Ambient Air.  
Determination of Suspended Particulates—PM10 continuous direct mass 
method using a tapered element oscillating microbalance analyser”; and  
 

 3580.1.1 (2007) “Methods for Sampling and Analysis of Ambient Air Part 1.1 
Guide to Siting Air Monitoring Equipment”.  

 
TEOM PM10 results are 24-hour averages at midnight and are reported as µg/m3 
corrected to 0 degrees C and 101.3kPa.  
 
All laboratory analysis was conducted by a National Association of Testing 
Authorities (NATA) accredited laboratory. 
 
Air Quality monitoring site descriptions and locations are provided in Table 1. 
 
 
Table 1:  Dixon Sand Air Quality Monitoring Description and Locations 
 

Monitor Site Code Location Description 

TEOM PM10 TEOM Old North Road, Maroota NSW 

Meteorological  
Station 

MET Old North Road, Maroota NSW 
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3.0    Results 
 

3.1 TEOM PM10 

 
24-hour average TEOM PM10 results from the AQMS data collection software are 
provided in Table 2 and a chart of the data is provided in Figure 1.  
 
During the monitoring period, individual 24-hour TEOM PM10 results were below the 
National Environment Protection Measure (NEPM) short-term (24hr) impact criteria of 
50ug/m3  and the Dixon Sand Quarry EPL limit of 42ug/m3. 
 
At present the current TEOM PM10 annual average is below the Dixon Sand Quarry 
annual average PM10 criteria of 30ug/m3. The current annual average for calculated 
Total Suspended Particulates (TSP) is below the annual average criterion of 
90ug/m3. The TSP is calculated by multiplying the PM10 by 2.5. Note: the annual 
average is calculated from 1 July 2019 and therefore an annual amount of data has 
now been collected. 
 
A quarterly calibration was undertaken in May 2020 and the next calibration is 
scheduled for August 2020. The calibration certificate is provided in Appendix 1 
(when required). 
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Table 2: Average Daily 24-hr TEOM PM10 and TSP Results for June 2020 from 
AQMS and Annual Average PM10 calculated from the 1 July 2019 
 

Date

PM10 24-hr 

Average 

(µg/m3)

PM10 Annual 

Average 

(µg/m3)

24-hr 

Average 

TSP*

(µg/m3)

Annual 

Average 

TSP**

(µg/m3)

1/06/2020 10.0 22.4 25.0 56.0

2/06/2020 5.0 22.3 12.5 55.8

3/06/2020 8.8 22.3 22.0 55.7

4/06/2020 12.0 22.3 30.0 55.7

5/06/2020 14.3 22.2 35.8 55.6

6/06/2020 15.0 22.2 37.5 55.5

7/06/2020 15.1 22.2 37.8 55.5

8/06/2020 10.8 22.2 27.0 55.4

9/06/2020 9.1 22.1 22.8 55.3

10/06/2020 10.5 22.1 26.3 55.2

11/06/2020 10.3 22.0 25.8 55.1

12/06/2020 11.3 22.0 28.3 55.0

13/06/2020 10.6 22.0 26.5 54.9

14/06/2020 6.7 21.9 16.8 54.8

15/06/2020 8.9 21.9 22.3 54.7

16/06/2020 9.6 21.9 24.0 54.6

17/06/2020 11.8 21.8 29.5 54.5

18/06/2020 9.3 21.8 23.3 54.5

19/06/2020 7.8 21.7 19.5 54.3

20/06/2020 7.5 21.7 18.8 54.2

21/06/2020 6.2 21.6 15.5 54.1

22/06/2020 8.4 21.6 21.0 54.0

23/06/2020 7.0 21.6 17.5 53.9

24/06/2020 7.0 21.5 17.5 53.8

25/06/2020 8.5 21.5 21.3 53.7

26/06/2020 15.5 21.5 38.8 53.7

27/06/2020 13.5 21.4 33.8 53.6

28/06/2020 12.7 21.4 31.8 53.5

29/06/2020 11.6 21.4 29.0 53.5

30/06/2020 8.2 21.3 20.5 53.4

*Calculated from PM10

**Calculated from PM10 Annual Average  
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Figure 1:  TEOM PM10 24 hr, Annual Average and Criteria 

 
 

3.2 Meteorological Data 
 
The weather station logs data at 5-minute intervals and sends the data to a web 
database by NextG telemetry. The data is accessible from the web site 
http://console.teledata.com.au/index.html. 
 
A summary of monthly results is presented in Table 3. Charts of meteorological 
parameters are presented in Figures 2 and 3. A windrose is provided in Figure 4. 
This provides the frequency distribution of wind speed and direction during the month 
to display dominant wind directions. 
 
An annual physical screening and system check of the meteorological station was 
conducted in February 2020 and is next due in February 2021. The screening and 
system check certificates are provided in Appendix 1 (when required). 
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Table 3:  Meteorological Data Summary for June 2020 
 

Date Min Temp Avg Temp Max Temp RAIN mm Min WS Avg  WS Max WS Min Humidity Avg  Humidity Max Humidity Min Pressure Avg  Pressure Max Pressure

1/06/2020 7.7 15.1 20.6 0.2 0.6 6.9 21.7 34.1 54.6 76.2 985.0 989.4 993.1

2/06/2020 6.6 9.7 15.5 0.0 0.1 3.7 16.5 42.6 59.2 70.0 990.5 993.8 997.1

3/06/2020 8.3 11.6 17.0 0.0 0.1 3.6 19.1 36.3 58.1 75.1 996.4 1001.6 1008.2

4/06/2020 7.6 10.7 15.7 0.0 0.2 4.4 13.1 50.9 67.0 82.9 1008.0 1009.6 1011.5

5/06/2020 6.2 11.0 17.3 0.0 0.1 2.1 7.3 47.4 75.9 99.3 1003.7 1006.5 1009.4

6/06/2020 5.5 10.8 16.7 0.0 0.2 2.6 8.0 54.5 81.3 100.0 1000.7 1002.7 1004.8

7/06/2020 6.2 10.6 15.7 0.0 0.1 2.5 11.4 66.3 90.9 100.0 1000.0 1001.6 1003.9

8/06/2020 8.8 11.7 15.6 0.0 0.3 5.6 23.2 57.8 82.9 100.0 1003.8 1006.6 1009.9

9/06/2020 10.4 12.4 16.3 0.0 0.2 3.3 12.0 83.6 97.7 100.0 1009.4 1010.3 1012.1

10/06/2020 12.1 13.3 14.7 0.2 0.0 2.2 9.5 100.0 100.0 100.0 1003.5 1006.4 1009.8

11/06/2020 11.5 13.7 19.0 0.0 0.3 3.1 9.9 63.5 95.1 100.0 1000.9 1002.4 1003.9

12/06/2020 11.0 12.3 14.6 0.0 0.1 4.1 14.9 86.4 97.6 100.0 1002.5 1003.6 1005.3

13/06/2020 11.0 14.3 18.4 0.0 0.0 2.7 11.7 76.8 93.8 100.0 995.1 999.6 1002.6

14/06/2020 10.6 14.6 19.6 1.0 0.3 4.6 14.1 54.9 99.3 100.0 991.7 994.8 999.4

15/06/2020 8.3 12.9 18.8 0.0 0.2 3.7 13.1 65.9 99.5 100.0 999.3 1001.3 1002.9

16/06/2020 10.0 14.1 19.8 0.0 0.0 3.3 14.5 100.0 100.0 100.0 1000.5 1002.6 1004.7

17/06/2020 9.5 12.1 15.3 0.0 0.1 3.5 11.3 93.2 100.0 100.0 1004.7 1010.3 1015.0

18/06/2020 9.2 12.0 16.0 0.0 0.0 2.7 9.4 57.7 83.8 100.0 1012.1 1014.3 1016.8

19/06/2020 8.9 12.7 17.8 0.0 0.1 2.3 11.9 63.3 86.1 99.3 1005.5 1008.5 1012.1

20/06/2020 6.3 13.2 18.8 0.0 0.1 4.3 13.3 50.7 78.9 100.0 996.2 1000.9 1005.5

21/06/2020 9.6 13.1 16.9 0.8 0.2 4.2 15.8 59.9 76.8 100.0 987.6 991.2 996.1

22/06/2020 7.5 10.7 15.2 0.0 0.2 3.7 12.7 47.4 65.5 85.2 987.4 989.0 990.8

23/06/2020 6.5 9.7 14.4 0.0 0.2 3.0 13.2 45.3 64.4 76.7 989.7 991.1 993.0

24/06/2020 8.1 11.9 17.0 0.0 0.4 4.5 19.9 48.3 63.2 83.8 991.4 993.7 996.8

25/06/2020 7.8 11.2 16.6 0.0 0.0 2.1 8.1 53.8 77.0 99.2 996.5 998.0 1000.1

26/06/2020 7.2 11.0 16.6 0.0 0.0 2.5 11.2 50.9 69.4 100.0 999.6 1001.9 1004.5

27/06/2020 7.2 10.3 13.7 0.0 0.0 2.6 13.9 75.0 95.9 100.0 1004.0 1005.5 1006.7

28/06/2020 7.5 10.7 15.0 0.0 0.0 2.5 9.4 64.0 84.0 100.0 1004.6 1005.9 1007.1

29/06/2020 8.0 11.0 16.7 0.0 0.0 2.7 10.6 58.5 89.3 100.0 1004.0 1005.6 1007.3

30/06/2020 6.0 10.9 16.4 0.0 0.2 3.0 13.5 66.5 95.8 100.0 1000.5 1003.0 1005.7

Monthly 5.5 12.0 20.6 2.2 0.0 3.4 23.2 34.1 82.8 100.0 985.0 1001.7 1016.8
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Figure 2:  Daily Rainfall, Temperature and Relative Humidity Charts 

 



                              Dixon Sand Quarry Environmental Monitoring Project – June 2020       
 

______________________________________________________________ 
CBased Environmental Pty Ltd                                                     Page 9 of 10 
 

0

5

10

15

20

25

0
1

-J
u
n

-2
0

0
3

-J
u
n

-2
0

0
5

-J
u
n

-2
0

0
7

-J
u
n

-2
0

0
9

-J
u
n

-2
0

1
1

-J
u
n

-2
0

1
3

-J
u
n

-2
0

1
5

-J
u
n

-2
0

1
7

-J
u
n

-2
0

1
9

-J
u
n

-2
0

2
1

-J
u
n

-2
0

2
3

-J
u
n

-2
0

2
5

-J
u
n

-2
0

2
7

-J
u
n

-2
0

2
9

-J
u
n

-2
0

W
in

d
 S

p
e

e
d

 k
m

/h
r

Date

Dixon Sand Quarry - June 2020                                                                                      
Wind Speed

Max WS

Avg  WS

Min WS

960

970

980

990

1000

1010

1020

0
1

-J
u
n

-2
0

0
3

-J
u
n

-2
0

0
5

-J
u
n

-2
0

0
7

-J
u
n

-2
0

0
9

-J
u
n

-2
0

1
1

-J
u
n

-2
0

1
3

-J
u
n

-2
0

1
5

-J
u
n

-2
0

1
7

-J
u
n

-2
0

1
9

-J
u
n

-2
0

2
1

-J
u
n

-2
0

2
3

-J
u
n

-2
0

2
5

-J
u
n

-2
0

2
7

-J
u
n

-2
0

2
9

-J
u
n

-2
0

A
tm

o
sp

h
e

ri
c
 P

re
ss

u
re

 h
P

a

Date

Dixon Sand Quarry - June 2020                                                                                      
Atmospheric Pressure

Max Pressure

Avg  Pressure

Min Pressure

 
 
Figure 3:  Wind Speed and Atmospheric Pressure Charts 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                              Dixon Sand Quarry Environmental Monitoring Project – June 2020       
 

______________________________________________________________ 
CBased Environmental Pty Ltd                                                     Page 10 of 10 
 

 
 

Figure 4:  Windrose Plot (km/h) 
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Groundwater Quality   



Report Number: 8352

Date Issued: 10/12/2019 Revision Number: 00

Site/Job: Old Northern Rd 6 Mnth Ground Water

Client: Dixon Sand Pty Ltd

Address PO Box 4019

Pitt Town  NSW  2756

Contact David Dixon

The following 11 samples were received on 2/12/2019

Client Sample Reference Licence 

Reference

Date 

Sampled

Lab ID Matrix General Comments

BH1 2/12/2019 8352/1 Water

BH2 2/12/2019 8352/2 Water

BH3 2/12/2019 8352/3 Water

BH6 2/12/2019 8352/4 Water

BH7 2/12/2019 8352/5 Water

BH8 2/12/2019 8352/6 Water

BH9 2/12/2019 8352/7 Water

MW1 2/12/2019 8352/8 Water

MW2 2/12/2019 8352/9 Water

MW3 2/12/2019 8352/10 Water

MW5 2/12/2019 8352/11 Water

  The sample(s) have been tested as received and the following reports are included:

· Test Report

· Sampling Report

· Chain of Custody (if available)

8352  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 5



Test Report Number: 8352

Date Issued: 10/12/2019 Revision No: 00

Results

Water Sampling 

and Field Tests 

Units Method 8352/1 8352/2 8352/3 8352/4 8352/5

Limit BH1 BH2 BH3 BH6 BH7

(LOR) 2/12/2019 2/12/2019 2/12/2019 2/12/2019 2/12/2019

Depth to Water m(bTOC) AS5667.11 0.01 59.42 38.30 34.17 32.80 23.23

Temperature °C Temp 0.1 18.6 19.0 19.0 18.3 18.9

pH pH Units APHA 4500-H B 0.1 6.7 6.1 5.9 5.1 4.6

Electrical Conductivity µS/cm APHA 2510 B 50 165 312 176 119 247

Water Sampling 

and Field Tests 

Units Method 8352/6 8352/7 8352/8 8352/9 8352/10

Limit BH8 BH9 MW1 MW2 MW3

(LOR) 2/12/2019 2/12/2019 2/12/2019 2/12/2019 2/12/2019

Depth to Water m(bTOC) AS5667.11 0.01 26.42 37.20 9.50 20.82 22.72

Temperature °C Temp 0.1 17.5 18.6 19.0 17.3 18.4

pH pH Units APHA 4500-H B 0.1 4.2 5.6 4.2 3.7 5.5

Electrical Conductivity µS/cm APHA 2510 B 50 314 272 249 739 124

Water Sampling 

and Field Tests 

Units Method 8352/11

Limit MW5

(LOR) 2/12/2019

Depth to Water m(bTOC) AS5667.11 0.01 7.17

Temperature °C Temp 0.1 18.6

pH pH Units APHA 4500-H B 0.1 5.2

Electrical Conductivity µS/cm APHA 2510 B 50 160

Total Dissolved 

Solids 

Units Method 8352/1 8352/2 8352/3 8352/4 8352/5

Limit BH1 BH2 BH3 BH6 BH7

(LOR) 2/12/2019 2/12/2019 2/12/2019 2/12/2019 2/12/2019

Total Dissolved Solids mg/L 

@105°C

AS3550.4 20 160 194 110 99 165

Total Dissolved 

Solids 

Units Method 8352/6 8352/7 8352/8 8352/9 8352/10

Limit BH8 BH9 MW1 MW2 MW3

(LOR) 2/12/2019 2/12/2019 2/12/2019 2/12/2019 2/12/2019

Total Dissolved Solids mg/L 

@105°C

AS3550.4 20 244 140 145 463 86

8352  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 5



Total Dissolved 

Solids 

Units Method 8352/11

Limit MW5

(LOR) 2/12/2019

Total Dissolved Solids mg/L 

@105°C

AS3550.4 20 102

Report Comments:
Note: # Where present, indicates NATA accreditation does not cover the performance of this service.

Location Analysed : Field and 4/30 Glenwood Dr Thornton NSW 2322

 

Results have been approved and report finalised on 10/12/2019

8352  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 3 of 5



Sampling Report Number: 8352

Date Issued: 10/12/2019 Revision No: 00

Sampling Conditions: Cloudy 16°-20°C

Lab ID Client Sample Reference Date 

Sampled

Sampler Method of 

Sampling

Pre-

treatment / 

Preservation

Comments

8352/1 BH1 2/12/2019 

9:20 AM

T.Walker AS5667.11, 

Bail

AS5667.1 No veicle access for pump

8352/2 BH2 2/12/2019 

10:29 AM

T.Walker AS5667.11, 

Pump

AS5667.1

8352/3 BH3 2/12/2019 

11:08 AM

T.Walker AS5667.11, 

Pump

AS5667.1

8352/4 BH6 2/12/2019 

9:50 AM

T.Walker AS5667.11, 

Pump

AS5667.1

8352/5 BH7 2/12/2019 

1:52 PM

T.Walker AS5667.11, 

Pump

AS5667.1

8352/6 BH8 2/12/2019 

2:08 PM

T.Walker AS5667.11, 

Bail

AS5667.1 Roots @27.53

8352/7 BH9 2/12/2019 

1:15 PM

T.Walker AS5667.11, 

Pump

AS5667.1

8352/8 MW1 2/12/2019 

1:38 PM

T.Walker AS5667.11, 

Pump

AS5667.1 Turbid

8352/9 MW2 2/12/2019 

2:52 PM

T.Walker AS5667.11, 

Bail

AS5667.1 Insufficient to pump

8352/10 MW3 2/12/2019 

10:08 AM

T.Walker AS5667.11, 

Pump

AS5667.1

8352/11 MW5 2/12/2019 

8:40 AM

T.Walker AS5667.11, 

Pump

AS5667.1

Sampling procedures have been approved and report finalised on 10/12/2019

Where method is "unknown" sampling procedures are not endorsed

8352  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 4 of 5



Well Parameters:

Client: Dixon Sand Pty Ltd

Site/Job: Old Northern Rd 6 Mnth Ground Water

Well ID GPS location 

(Easting)

GPS location 

(Northing)

Survey 

Date

Surveyed AHD Depth to 

Screen

(m) (m)

BH1 312290 6297039

BH2 313429 6297202

BH3 313808 6297093

BH6 313153 6296833

BH7 313097 6296495

BH8 313435 6296617

BH9 313294 6296504

MW1 313092 6296499

MW2 313417 6296733

MW3 313161 6296838

MW5 312460 6296903

Well ID Date Well 

Measured

Case Height Depth to 

bottom

Recharge Rate Approx 

Volume

(m) m(bTOC) (L)

BH1 2/12/2019 0.68 >60 Slow unkown

BH2 2/12/2019 0.57 >60 slow unkown

BH3 2/12/2019 0.56 >60 Slow Unkown

BH6 2/12/2019 0.52 >60 Slow Unkown

BH7 2/12/2019 0.53 >60 Slow Unknown

BH8 2/12/2019 0.73 27.53 Slow 2

BH9 2/12/2019 0.64 >60 Medium Unkown

MW1 2/12/2019 0.28 15.53 Medium 12

MW2 2/12/2019 0.45 24.53 Slow 7.5

MW3 2/12/2019 0.88 34.57 Slow 2.5

MW5 2/12/2019 0.70 21.19 Slow 28

Note: NATA accreditation does not cover information provided in this section.

* Where indicated AHD from ground level (m) estimated based on handheld GPS. 
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Report Number: 9247

Date Issued: 1/07/2020 Revision Number: 00

Site/Job: Old Northern Rd 6 Mnth Ground Water

Client: Dixon Sand Pty Ltd

Address PO Box 4019

Pitt Town  NSW  2756

Contact David Dixon

The following 11 samples were received on 24/06/2020

Client Sample Reference Licence 

Reference

Date 

Sampled

Lab ID Matrix General Comments

BH1 24/06/2020 9247/1 Water

BH2 24/06/2020 9247/2 Water

BH3 24/06/2020 9247/3 Water

BH6 24/06/2020 9247/4 Water

BH7 24/06/2020 9247/5 Water

BH8 24/06/2020 9247/6 Water

BH9 24/06/2020 9247/7 Water

MW1 24/06/2020 9247/8 Water

MW2 24/06/2020 9247/9 Water

MW3 24/06/2020 9247/10 Water

MW5 24/06/2020 9247/11 Water

  The sample(s) have been tested as received and the following reports are included:

· Test Report

· Sampling Report

· Chain of Custody (if available)

9247  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 5



Test Report Number: 9247

Date Issued: 1/07/2020 Revision No: 00

Results

Field Tests Units Method 9247/1 9247/2 9247/3 9247/4 9247/5

Limit BH1 BH2 BH3 BH6 BH7

(LOR) 24/06/2020 24/06/2020 24/06/2020 24/06/2020 24/06/2020

Depth to Water m(bTOC) AS5667.11 0.01 >59.44 38.13 33.59 32.89 23.40

Temperature °C Temp 0.1 19.9 20.7 20.8 20.1 20.7

pH pH Units APHA 4500-H B 0.1 6.5 6.1 6.0 5.1 4.6

Electrical Conductivity µS/cm APHA 2510 B 50 205 274 194 129 276

Field Tests Units Method 9247/6 9247/7 9247/8 9247/9 9247/10

Limit BH8 BH9 MW1 MW2 MW3

(LOR) 24/06/2020 24/06/2020 24/06/2020 24/06/2020 24/06/2020

Depth to Water m(bTOC) AS5667.11 0.01 26.52 36.81 12.29 21.17 22.52

Temperature °C Temp 0.1 [NT] 20.7 20.5 19.2 19.9

pH pH Units APHA 4500-H B 0.1 [NT] 5.5 4.0 3.7 5.4

Electrical Conductivity µS/cm APHA 2510 B 50 [NT] 262 258 706 120

Field Tests Units Method 9247/11

Limit MW5

(LOR) 24/06/2020

Depth to Water m(bTOC) AS5667.11 0.01 5.62

Temperature °C Temp 0.1 19.8

pH pH Units APHA 4500-H B 0.1 5.3

Electrical Conductivity µS/cm APHA 2510 B 50 201

Total Dissolved 

Solids 

Units Method 9247/1 9247/2 9247/3 9247/4 9247/5

Limit BH1 BH2 BH3 BH6 BH7

(LOR) 24/06/2020 24/06/2020 24/06/2020 24/06/2020 24/06/2020

Total Dissolved Solids mg/L 

@105°C

AS3550.4 20 156 197 126 96 142

Total Dissolved 

Solids 

Units Method 9247/7 9247/8 9247/9 9247/10 9247/11

Limit BH9 MW1 MW2 MW3 MW5

(LOR) 24/06/2020 24/06/2020 24/06/2020 24/06/2020 24/06/2020

Total Dissolved Solids mg/L 

@105°C

AS3550.4 20 165 137 410 144 164

9247  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 5



Report Comments:
Note: # Where present, indicates NATA accreditation does not cover the performance of this service.

Location Analysed : Field and 4/30 Glenwood Dr Thornton NSW 2322

Please note: Results bold indicate an exceedance of the relevant guideline.

NEPM SCHEDULE B1 - Groundwater Investigation Limits (GILs) for Freshwater.

When considering the pass or fail of tests against guidelines, 

the measurement of uncertainty of each parameter must be considered.

 

Results have been approved and report finalised on 1/07/2020

9247  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 3 of 5



Sampling Report Number: 9247

Date Issued: 1/07/2020 Revision No: 00

Sampling Conditions: Cloudy 12°-18°C

Lab ID Client Sample Reference Date 

Sampled

Sampler Method of 

Sampling

Pre-

treatment / 

Preservation

Comments

9247/1 BH1 24/06/2020 

9:58 AM

T.Walker AS5667.11, 

Bail

AS5667.1 Limit of depth meter

9247/2 BH2 24/06/2020 

11:50 AM

T.Walker AS5667.11, 

Bail

AS5667.1

9247/3 BH3 24/06/2020 

12:10 PM

T.Walker AS5667.11, 

Bail

AS5667.1

9247/4 BH6 24/06/2020 

10:59 AM

T.Walker AS5667.11, 

Bail

AS5667.1

9247/5 BH7 24/06/2020 

2:15 PM

T.Walker AS5667.11, 

Bail

AS5667.1

9247/6 BH8 24/06/2020 

2:53 PM

T.Walker AS5667.11, 

Bail

AS5667.1 No water

9247/7 BH9 24/06/2020 

1:54 PM

T.Walker AS5667.11, 

Bail

AS5667.1

9247/8 MW1 24/06/2020 

2:32 PM

T.Walker AS5667.11, 

Bail

AS5667.1

9247/9 MW2 24/06/2020 

3:14 PM

T.Walker AS5667.11, 

Bail

AS5667.1

9247/10 MW3 24/06/2020 

11:25 AM

T.Walker AS5667.11, 

Bail

AS5667.1

9247/11 MW5 24/06/2020 

10:29 AM

T.Walker AS5667.11, 

Bail

AS5667.1

Sampling procedures have been approved and report finalised on 1/07/2020

Where method is "unknown" sampling procedures are not endorsed

9247  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 4 of 5



Well Parameters:

Client: Dixon Sand Pty Ltd

Site/Job: Old Northern Rd 6 Mnth Ground Water

Well ID GPS location 

(Easting)

GPS location 

(Northing)

Survey 

Date

Surveyed AHD Depth to 

Screen

(m) (m)

BH1 312290 6297039

BH2 313429 6297202

BH3 313808 6297093

BH6 313153 6296833

BH7 313097 6296495

BH8 313435 6296617

BH9 313294 6296504

MW1 313092 6296499

MW2 313417 6296733

MW3 313161 6296838

MW5 312460 6296903

Well ID Date Well 

Measured

Case Height Depth to 

bottom

Recharge Rate Approx 

Volume

(m) m(bTOC) (L)

BH1 2/12/2019 0.68 >60 Slow unkown

BH2 2/12/2019 0.57 >60 slow unkown

BH3 2/12/2019 0.56 >60 Slow Unkown

BH6 2/12/2019 0.52 >60 Slow Unkown

BH7 2/12/2019 0.53 >60 Slow Unknown

BH8 2/12/2019 0.73 27.53 Slow 2

BH9 2/12/2019 0.64 >60 Medium Unkown

MW1 2/12/2019 0.28 15.53 Medium 12

MW2 2/12/2019 0.45 24.53 Slow 7.5

MW3 2/12/2019 0.88 34.57 Slow 2.5

MW5 2/12/2019 0.70 21.19 Slow 28

Note: NATA accreditation does not cover information provided in this section.

* Where indicated AHD from ground level (m) estimated based on handheld GPS. 

9247  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 5 of 5
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 2ES1931441

:: LaboratoryClient DIXON SAND ( PENRITH ) PTY LTD Environmental Division Sydney

: :ContactContact HUNNY CHURCHER Customer Services ES

:: AddressAddress 277-289 Woodpark Road Smithfield NSW Australia 2164

:Telephone 02 4566 8348 :Telephone +61-2-8784 8555

:Project Old Northern Road Quarry Date Samples Received : 26-Sep-2019 16:30

:Order number ---- Date Analysis Commenced : 28-Sep-2019

:C-O-C number ---- Issue Date : 02-Oct-2019 11:20

Sampler : HUNNY CHURCHER

Site : ----

Quote number : EN/333

1:No. of samples received

1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. 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

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, 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

ES1931441

Old Northern Road Quarry:Project

DIXON SAND ( PENRITH ) PTY LTD

General Comments

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

developed procedures are employed in the absence of documented standards or by 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 Contact 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 :

Analytical Results

----------------SW19Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------26-Sep-2019 10:08Client sampling date / time

--------------------------------ES1931441-001UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EA010P: Conductivity by PC Titrator

196 ---- ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA025: Total Suspended Solids dried at 104 ± 2°C

<5 ---- ---- ---- ----mg/L5----Suspended Solids (SS)

EA045: Turbidity

0.9 ---- ---- ---- ----NTU0.1----Turbidity





Report Number: 8351

Date Issued: 5/12/2019 Revision Number: 00

Site/Job: Old Northern Rd - Surface Water

Client: Dixon Sand Pty Ltd

Address PO Box 4019

Pitt Town  NSW  2756

Contact David Dixon

The following 1 sample(s) were received on 3/12/2019

Client Sample Reference Licence 

Ref /GPS

Date 

Sampled

Lab ID Matrix General Comments

SW19 3/12/2019 

9:00 AM

8351/1 Water

  The sample(s) have been tested as received and the following reports are included:

· Test Report: Results relate to sample(s) as received

· Chain of Custody (if available)

8351  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 2



Test Report Number: 8351

Date Issued: 5/12/2019 Revision No: 00

Results

pH/EC/TSS/Turb Units Method 8351/1

Limit SW19

(LOR) 3/12/2019

Temperature °C Temp 0.1 19.6

Electrical Conductivity µS/cm APHA 2510 B 50 197

Turbidity NTU APHA 2130 B 0.1 0.15

Total Suspended 

Solids 

mg/L AS3550.4 2 2

Report Comments:
Note: # Where present, indicates NATA accreditation does not cover the performance of this service.

Location Analysed : Field and 4/30 Glenwood Dr Thornton NSW 2322

 

Results have been approved and report finalised on 5/12/2019

8351  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 2





Report Number: 8804

Date Issued: 22/09/2020 Revision Number: 01

Site/Job: ONR surface water sample

Client: Dixon Sand Pty Ltd

Address PO Box 4019

Pitt Town  NSW  2756

Contact David Dixon

The following 1 sample(s) were received on 17/03/2020

Client Sample Reference Licence 

Ref /GPS

Date 

Sampled

Lab ID Matrix General Comments

SW1 16/03/2020 

9:15 AM

8804/1 Water Sampled by Melissa Mass

  The sample(s) have been tested as received and the following reports are included:

· Test Report: Results relate to sample(s) as received

· Chain of Custody (if available)

8804  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 2



Test Report Number: 8804

Date Issued: 22/09/2020 Revision No: 01

Results

Physical 

Components 

Units Method PQL 8804/1

SW1

16/03/2020

Electrical Conductivity µS/cm APHA 2510 B 50 172

Turbidity NTU APHA 2130 B 0.1 0.20

Total Suspended 

Solids 

mg/L AS3550.4 2 <2

Report Comments:
Note: # Where present, indicates NATA accreditation does not cover the performance of this service.

Location Analysed : 4/30 Glenwood Dr Thornton NSW 2322.

Holding times for some or all of the tests listed below are outside the period recommended in

the method:  pH (0.25 hrs), TSS, Turbidity (24 hrs).  

This may be important to the interpretation of the results.

 

Results have been approved and report finalised on 22/09/2020

8804  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 2





Report Number: 9282

Date Issued: 25/06/2020 Revision Number: 00

Site/Job: ONR surface water sample

Client: Dixon Sand Pty Ltd

Address PO Box 4019

Pitt Town  NSW  2756

Contact David Dixon

The following 1 sample(s) were received on 25/06/2020

Client Sample Reference Licence 

Ref /GPS

Date 

Sampled

Lab ID Matrix General Comments

SW19 24/06/2020 

9:05 AM

9282/1 Water

  The sample(s) have been tested as received and the following reports are included:

· Test Report: Results relate to sample(s) as received

· Chain of Custody (if available)

9282  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 2



Test Report Number: 9282

Date Issued: 25/06/2020 Revision No: 00

Results

Physical 

Components 

Units Method 9282/1

Limit SW19

(LOR) 24/06/2020

Temperature °C Temp 0.1 18.9

pH pH Units APHA 4500-H B 0.1 4.2

Electrical Conductivity µS/cm APHA 2510 B 50 180

Turbidity NTU APHA 2130 B 0.1 0.30

Total Suspended 

Solids 

mg/L AS3550.4 2 <2

Report Comments:
Note: # Where present, indicates NATA accreditation does not cover the performance of this service.

Location Analysed : 4/30 Glenwood Dr Thornton NSW 2322

Holding times for some or all of the tests listed below are outside the period recommended in

the method:  pH (0.25 hrs), TSS, Turbidity (24 hrs).  

This may be important to the interpretation of the results.

 

Results have been approved and report finalised on 25/06/2020

9282  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 2
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 2ES2005960

:: LaboratoryClient DIXON SAND ( PENRITH ) PTY LTD Environmental Division Sydney

: :ContactContact HUNNY CHURCHER Customer Services ES

:: AddressAddress 277-289 Woodpark Road Smithfield NSW Australia 2164

:Telephone 02 4566 8348 :Telephone +61-2-8784 8555

:Project Old Northern Rd Quarry Date Samples Received : 20-Feb-2020 16:40

:Order number ---- Date Analysis Commenced : 20-Feb-2020

:C-O-C number ---- Issue Date : 21-Feb-2020 15:28

Sampler : Mick Mannock

Site : ----

Quote number : EN/333

1:No. of samples received

1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. 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

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, 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

ES2005960

Old Northern Rd Quarry:Project

DIXON SAND ( PENRITH ) PTY LTD

General Comments

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

developed procedures are employed in the absence of documented standards or by 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 Contact 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 :

Analytical Results

----------------SW1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------20-Feb-2020 14:00Client sampling date / time

--------------------------------ES2005960-001UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EA005P: pH by PC Titrator

5.79 ---- ---- ---- ----pH Unit0.01----pH Value

EA025: Total Suspended Solids dried at 104 ± 2°C

18 ---- ---- ---- ----mg/L5----Suspended Solids (SS)

EA045: Turbidity

24.1 ---- ---- ---- ----NTU0.1----Turbidity



Report Number: 8805

Date Issued: 17/03/2020 Revision Number: 00

Site/Job: ONR surface water sample

Client: Dixon Sand Pty Ltd

Address PO Box 4019

Pitt Town  NSW  2756

Contact David Dixon

The following 1 sample(s) were received on 17/03/2020

Client Sample Reference Licence 

Ref /GPS

Date 

Sampled

Lab ID Matrix General Comments

LDP1 16/03/2020 

9:25 AM

8805/1 Water Sampled by Mick Munnock

  The sample(s) have been tested as received and the following reports are included:

· Test Report: Results relate to sample(s) as received

· Chain of Custody (if available)

8805  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 1 of 2



Test Report Number: 8805

Date Issued: 17/03/2020 Revision No: 00

Results

Physical 

Components 

Units Method 8805/1

Limit LDP1

(LOR) 16/03/2020

Temperature °C Temp 0.1 15.9

pH pH Units APHA 4500-H B 0.1 4.6

Turbidity NTU APHA 2130 B 0.1 4.2

Total Suspended 

Solids 

mg/L AS3550.4 2 2

Report Comments:
Note: # Where present, indicates NATA accreditation does not cover the performance of this service.

Location Analysed : 4/30 Glenwood Dr Thornton NSW 2322

Holding times for some or all of the tests listed below are outside the period recommended in

the method:  pH (0.25 hrs), TSS, Turbidity (24 hrs).  

This may be important to the interpretation of the results.

 

Results have been approved and report finalised on 17/03/2020

8805  This report supercedes any previous report(s) with this number. Report may not be reproduced except in full. Page 2 of 2



 

 

J16-001_AR_ONR_2019-20 Appendix D 

 

 

 

 

 

Appendix D –  Noise Compliance Reports 

 



 

 

 

 
 
 
 

Dixon Sand Pty Ltd 
 

Old Northern Road Quarry, Maroota  
 
 
 

Noise monitoring report 
December 2019 

 

Doc no. 19020-NV-RP-1-1 



 

www.hutchisonweller.com PAGE ii 

Dixon Sand Pty Ltd 

Old Northern Road Quarry, Maroota 

Title Noise monitoring report 

Document no. 19020-NV-RP-1-1 

Revision 1 

Date 10 December 2019 

Author John Hutchison 

Reviewer Scott Hughes 

File path I:\PROJECTS\19020 - Dixon Sand\02 Deliverables\021 Reports\19020-NV-RP-1-1 Dixon Sand Noise 
Monitoring Dec 2019.docx 

 

Hutchison Weller Pty Ltd 
ABN 37 001 024 095 
13/357 Military Road 
Mosman NSW 2008 
 

www.hutchisonweller.com 

 

 

 

 

 

 

Revision history 

0 12 Dec 2019 Draft report to client 

1 13 Dec 2019 Updated map imagery 

   



 

  

Table of Contents 

Definition of terms ....................................................................................................................................................... ii 

1. Introduction ....................................................................................................................................................... 1 

2. Noise compliance criteria ................................................................................................................................ 3 

3. Monitoring methodology .................................................................................................................................. 4 

4. Monitoring results ............................................................................................................................................ 5 

4.1 Attended measurements ..................................................................................................................................... 5 

4.2 Modifying factors ................................................................................................................................................. 5 

4.3 Extrapolated measurements ............................................................................................................................. 10 

4.4 Compliance summary ....................................................................................................................................... 10 

 



 

    

 

ii 

 

Definition of terms 

Background 

noise 

The underlying level of noise present in the ambient noise, excluding the noise source under investigation.  

Decibel (dB) A measure of sound equivalent to 20 times the logarithm (to base 10) of the ratio of a given sound pressure to a 

reference pressure, and 10 times the logarithm (to base 10) of the ratio of a given sound power to a reference 

power. 

dB(A) Unit used to measure ‘A-weighted’ sound pressure levels. A-weighting is an adjustment made to sound-level 

measurement to approximate the response of the human ear. 

dB(C) Unit used to measure ‘C-weighted’ sound pressure levels, an adjustment made to sound level to approximate low 

frequency noise between 10 Hz and 200 Hz. 

EPA Environment Protection Authority 

Extraneous noise Noise resulting from activities that are not typical of the area such as construction, and traffic generated by 

holiday periods or special events such as concerts or sporting events. Normal daily traffic is not considered to be 

extraneous. 

Noise level 

statistics 

LA90 – The A-weighted sound pressure level exceeded 90% of the monitoring period. This is considered to 

represent the background noise. 

LAeq – The equivalent continuous A-weighted noise level—the level of noise equivalent to the energy average of 

noise levels occurring over a measurement period. 

LA1 – The A-weighted sound pressure level exceeded 1% of the monitoring period.  

LAmax – The maximum A-weighted noise level associated with the measurement period. 

 

RBL The Rating Background Level for each period is the medium value of the ABL values for the period over all of the 

days measured. There is therefore an RBL value for each period (day, evening and night) 

Receiver The land use at which noise is heard 

SLM Sound Level Meter 

Sound Power 

Level (SWL) 

The A-weighted sound power level is a logarithmic ratio of the acoustic power output of a source relative to 10-12 

watts and expressed in decibels. Sound power level is calculated from measured sound pressure levels and 

represents the level of total sound power radiated by a sound source. 

Sound Pressure 

Level (SPL) 

This is the level of noise, usually expressed in dB(A), as measured by a standard sound level meter (SLM) with a 

pressure microphone. The sound pressure level in dB(A) gives a close indication of the subjective loudness of 

noise.  

A technical definition for the sound pressure level, in decibels, is 20 times the logarithm (base 10) of the ratio of 

any two quantities related to a given sound pressure to a reference pressure (typically 20 µPa equivalent to 0 dB).  

Tonal noise Noise with perceptible and definite pitch or tone 
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1. Introduction 

Dixon Sand Pty Ltd operates the Old Northern Road Quarry in Maroota, NSW (the Quarry).  The Quarry is located 
off Old Northern Road, as illustrated in Figure 1.   

Operations at the quarry include extraction of sand and sandstone blocks, processing by screening and grading 
and direct sales involving loading of trucks for shipment. 

The Quarry operates under Development Consent 250-09-01 and Environment Protection Licence (EPL) 3916, 
which set noise limits for its operation and require noise monitoring to be completed on a six-monthly basis to 
ensure compliance with the conditions. 

Hutchison Weller was commissioned by Dixon Sand to undertake the six-monthly noise monitoring in 
accordance with the conditions of consent, EPL and requirements of the Noise Management Plan. 

This document outlines the consent conditions, monitoring methodology and results of the monitoring 
undertaken on 3 December 2019. 
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Figure 1 Location of the Quarry
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2. Noise compliance criteria 

Conditions 1 and 2 of Schedule 3 of development consent DA250-09-01 outline the Quarry operating hours and 
condition 3 defines the noise criteria for compliance. 

1. The Applicant must comply with the operating hours set out in Table 1.  

Table 1 Operating hours  

Activity Permissible hours 

Quarrying operations (excluding truck arrival, 
loading and dispatch)  

7.00 am to 6.00 pm Monday to Saturday  
At no time on Sundays or public holidays 

Truck arrival (unladen)  5.45 am to 6.00 pm Monday to Saturday  
At no time on Sundays or public holidays 

Truck loading  
Truck dispatch  
Truck arrival (laden) 

6.00 am to 6.00 pm Monday to Saturday  
At no time on Sundays or public holidays 

Bund construction or rehabilitation works within 250 
m of Maroota Public School 

7.00 am to 6.00 pm Monday to Friday during school holiday 
periods unless otherwise approved in writing by the EPA 

Maintenance May be conducted at any time, provided that these 
activities are not audible at any privately-owned residence 

2. The following activities may be carried out outside the hours specified in condition 1 above:  

(a) delivery or dispatch of materials as requested by the NSW Police Force or other public authorities; and  

(b) emergency work to avoid the loss of lives, property or to prevent environmental harm.  

In such circumstances, the Applicant must notify the Secretary and affected residents prior to undertaking 
the activities, or as soon as is practical thereafter.  

3. The Applicant must ensure that the noise generated by the development does not exceed the criteria in 
Table 2 at any residence on privately-owned land or at the Maroota Public School.  

Table 2 Noise criteria dB(A)  

Receiver Averaging period Shoulder 
(6.00 am to 7.00 am) 

Day 
(7.00 am to 6.00 pm) 

Any residence on 

privately owned land 

LAeq (15 minute) 37 44 

Any classroom at 

Maroota Public School 

LAeq (1 hour) - 45 

Noise generated by the development is to be measured in accordance with the relevant requirements and 
exemptions (including certain meteorological conditions) of the NSW Industrial Noise Policy. Appendix 6 
sets out the meteorological conditions under which these criteria apply and the requirements for 
evaluating compliance with these criteria. 

However, the noise criteria in Table 2 do not apply if the Applicant has an agreement with the relevant 
landowner to exceed the noise criteria, and the Applicant has advised the Department in writing of the 
terms of this agreement. 
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3. Monitoring methodology 

Operator-attended noise monitoring was undertaken on 3 December 2019 by John Hutchison of Hutchison 
Weller, an independent acoustic specialist.  Monitoring locations included those described in the Quarry Noise 
Management Plan plus additional sensitive receivers, as illustrated in Figure 1 and summarised in Table 3. 

Table 3 Monitoring locations  

Receiver1 Address Description 

OR1 Maroota public school Classroom closest to quarry operations 

OR2 4624 Old Northern Road Private residence  

OR3 4634 Old Northern Road Private residence  

OAS1 Lots 1 and 2 of the Quarry At source monitoring, close to operations 

OAS2 Lot 196 of the Quarry At source monitoring, close to operations 

R2 4579 Old Northern Road Private residence  

R3 4567 Old Northern Road Private residence  

R4/5 4547 – 4543 Old Northern Road Mid-point between private residence  

Note 1: An agreement between Dixon Sand and receiver R1 is in place and, therefore, noise management levels defined 
by the development consent are not applicable. 

Monitoring was conducted in accordance with procedures outlined in the Noise Policy for Industry and Section 6 
of the Noise Management Plan.  

At-receiver monitoring locations were within 30 metres of residential dwellings, whilst onsite measurement 
locations were selected for safe access and to be representative of the operations, without extraneous noise 
from sources such as traffic and insects. 

Instrumentation included a SVAN 958A Class 1 sound level meter (SLM), serial no. 45500, field-calibrated prior to 
and following monitoring.  The SLM was within current calibration, next due April 2020. 

Monitoring was undertaken with the SLM set on a tripod at 1.5 metres above ground and measuring A-weighted 
sound pressure levels under fast response.  Each measurement period was 15 minutes and recorded the LAeq, 
LA90 and LAmax statistics. 

Meteorological data was recorded during each monitoring period at the Maroota public school, including wind 
speed, direction, temperature, relative humidity and sigma-theta (to establish the Pascall-Guifford stability 
category). This data was used to establish the meteorological conditions were suitable for monitoring. 

Where extraneous noise such as road traffic and insects were the dominant noise sources, making it impractical 
to discern the contribution of the Quarry to ambient noise levels, noise levels measured at alternative locations 
closer to the Quarry were utilised, in line with procedures outlines in Noise Policy for Industry.  This involved 
extrapolation from the near-distance location to the sensitive receiver location.   
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4. Monitoring results 

4.1 Attended measurements 

Results of noise monitoring for each location are presented in Table 4. 

In general, the Quarry operations are intermittently audible from all locations, with traffic noise in all cases the 
dominant source of noise. 

Quarry operations fell into four categories representing the main sources of noise.  These were: 

- Sand processing and truck loading (main plant, front end loaders, trucks) 

- Extraction of sand (involving screening, stockpiling with front end loader, moxie and dozer) 

- Extraction of bulk sandstone by rock saw 

- Dewatering activities with dewatering pumps 

Depending on the receiver location, each of these sources played a varying role in contributing to the total noise 
level experienced. 

Measured results indicated the shoulder period (from 6.00am to 7.00am) complied with the noise criteria at 
receivers OR2 and OR3.  Quarry operations were only barely audible during breaks in traffic. 

However, at receivers 3, 4 and 5, exceedance of the compliance criteria were observed due to use of the rock 
saw in lot 2.  During breaks in traffic, the rock saw was clearly audible and reached noise levels up to 45-46 dBA. 

On-site measurements were taken to determine the noise level of various noise sources without the influence of 
traffic noise.  Measurements were undertaken over 15-minute periods to establish representative sound power 
levels of the operation to allow extrapolation to receiver locations where background noise was too high to 
discern quarry noise contributions.  This is discussed further in Section 4.3. 

During the day (standard hours), measurement at the school and residential receivers established traffic and 
insects were the dominant sources of noise in the area and heavily influenced the measured Leq, 15-minute 
noise levels.  However, observations during breaks in traffic and insect noise indicated Quarry noise was faintly 
audible over the background level and estimated contributions from the quarry complied with the criteria. 

At OR1, the school, the neighbouring PF’s quarry appeared to be the dominant steady source of noise with the 
Quarry only intermittently audible.  Ongoing measurement over an hour demonstrated the Quarry was within 
the daytime noise limit. 

The sources of noise were not always apparent at all receivers, however, audible engine noise, dozer track slap, 
bucket scrapes and reverse beepers indicated the Quarry was operating as normal. Sources of the LAmax noise 
levels were entirely extraneous, unrelated to the Quarry operations.  

4.2 Modifying factors 

No tonal, impulsive or low frequency noise characteristics were observed during the monitoring period. 
Therefore, application of modifying factors is not appropriate in this instance.  
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Table 4 Monitoring results 

Monitoring 
period 

Time Location 
Noise 
criterion 

Measured 15-minute noise level Estimated LAeq, 
15 min quarry 
contribution  

Observations 
Meteorological 
conditions 

LAeq LA90 LAmax 

Shoulder 
(6.00am to 

7.00am) 

5.55am OR3 

37 

43 36 55 36 

Traffic on ONR (43 – 48 dBA) and trucks 
intermittently on access road (44-47 dBA) 
dominant noise sources. 

Quarry faintly audible when no traffic ~ <36-37 
dBA 

Location screened from quarry by large shed 

Light breeze 
from WNW to 
NW @ 1 – 4 
km/h 
Temperature 
13°C 
Clear sky 
Unstable (A-
class) 

6.16am OR2 52 44 63 36 

Intermittent trucks on access road ~ 55-60 dBA 
and traffic on ONR ~54-56 dBA are dominant 
noise sources 

Quarry visible from this location and faintly 
audible when no traffic ~ <38 dBA 

6.36am R3 58 46 80 46 

Quarry not visible however, audible during 
breaks in traffic.  Observed a single noise source 
at ~46-47 dBA (rock saw). 

Inaudible when this activity not occurring. 

Traffic was infrequent during this period ~ 65-70 
dBA pass-by 

6.53am R4/5 65 46 81 45 

Traffic dominant in this period with pass-bys of 
70 - 73 dBA 

However, quarry clearly audible at ~45-47 dBA 
when rock saw operating during breaks in traffic  
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Monitoring 
period 

Time Location 
Noise 
criterion 

Measured 15-minute noise level Estimated LAeq, 
15 min quarry 
contribution  

Observations 
Meteorological 
conditions 

LAeq LA90 LAmax 

Day  
(7.00am to 

6.00pm) 

8.08am OAS2 N/A 49.3 44.1 59.7 43 

~280 metres from screening plant noise level of 
43-44 dBA mostly quarry 

Dozer faintly audible 

Noise from Lots 1 and 2 occasionally audible – 
excavator bucket scrape 

Light breeze 
from SSW to 
WSW @ 1 – 13 
km/h 
Temperature 
18°C 
Clear sky 
Unstable (A-
class) 

8.51am OAS1 N/A 57 53 71 53 

Quarry noise is main source 

Rock saw barely audible at this location 

Multi-bladed rock saw on intermittently but not 
audible over pumps and excavator 

Water pumps in pit are dominant ~53 dBA 

Excavator bucket scrapes ~64 dBA intermittently 

9.48am OR1 45 48 44 82 45 

Hour-long monitoring period 

Quarry noise is clearly audible but dominated by 
PF’s quarry adjacent to the Quarry 

PF’s quarry largely steady engine noise 

ONR traffic noise not influential at this location 

Noise from the Quarry intermittent engine 
noise, reverse beepers, dozer tracks and in last 
15 minutes, bucket scraping 

Hard to differentiate the Quarry noise from 
insects and PF’s quarry; however PF’s went 
quiet for some time and the Quarry noise ~ 45 
dBA. 

Light breeze 
from SSW to 
WNW @ 2 – 9 
km/h 
Temperature 
21°C 
Clear sky 
Unstable (A-
class) 
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Monitoring 
period 

Time Location 
Noise 
criterion 

Measured 15-minute noise level Estimated LAeq, 
15 min quarry 
contribution  

Observations 
Meteorological 
conditions 

LAeq LA90 LAmax 

Day  
(7.00am to 
6.00pm) 

11.13am R4/5 

44 

64 46 82 42 

Traffic on ONR is the main noise source – trucks 
at 88-80 dBA passbys 

Breeze in trees and birds contribute as well as 
kids voices at school 

The Quarry is faintly audible when ambient 
noise drops to 46 dBA – estimate quarry noise at 
40 – 42 dBA 

Not sure the rock saw was operating – this was 
not audible 

Light breeze 
from WSW to 
WNW @ 1 – 10 
km/h 
Temperature 
25°C 
Clear sky 
Unstable (A-
class) 

11.37am R3 57 44 73 41 

Traffic on ONR dominant 

Beepers audible when traffic drops out ~ 44dBA 

Occasional bucket scrape ~ 53 dBA 

Insects constant – baseline ~44 dBA 

Engine noise observed at around same level to 
cicadas ~ 44 dBA combined 

11.51am R2 58 46 76 42 

Traffic dominant with 60 dBA pass-bys 

Dozer tracks and beepers barely audible  

Cicadas are baseline level at around 44 dBA 

Where no traffic, barely audible Quarry plant 
engine noise < 45 dBA and bucket scraper ~ 52 
dBA 

12.17pm OR2 47 40 67 39 

Quarry barely audible in the distance ~ 42-43 
dBA 

Access road and ONR are dominant at 50 – 55 
dBA 

Breeze in trees occasionally at 50 – 52 dBA 
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Monitoring 
period 

Time Location 
Noise 
criterion 

Measured 15-minute noise level Estimated LAeq, 
15 min quarry 
contribution  

Observations 
Meteorological 
conditions 

LAeq LA90 LAmax 

When no breeze and no traffic quarry clearly 
audible ~ 39 – 42 dBA 

Intermittent bucket scrape ~ 43 dBA 

12.33pm OR3 41 37 61 37 - 38 

Dozer track noise occasionally with beepers, 
bucket scrapers and plant motors, all less than 
40 dBA 

Access road ~ 44 dBA 

Distant ONR 
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4.3 Extrapolated measurements 

A conclusive noise level attributable to the Quarry was not possible in all locations due to ambient noise levels 
affected by road traffic and insects.  Therefore, measurements captured on-site without substantial influence 
from these sources were used to calculate sound pressure levels at each receiver.   

Calculations were based on ISO 9613-2:1996 Acoustics — Attenuation of sound during propagation outdoors — 
Part 2: General method of calculation, which accounts for geometric spreading, air and ground absorption as 
well as barrier effects, assuming worst case meteorology of a gentle breeze from source to receiver and stable 
conditions.   

Based on measurements described in Table 4 and distances from source to receiver and assuming line of sight 
just broken, extrapolated noise results for each receiver are presented in Table 5.  Results are shown for all 
major equipment operating as well as operating without the rock saw and dozer.  

Extrapolated results demonstrate the Quarry is compliant with the criteria for daytime operations when all 
equipment are operating.  During the shoulder period (6.00am to 7.00am) it is evident (and supported by 
measured noise levels) operating with the saw and dozer is likely to result in exceedance of the criteria.  When 
no saw or dozer are operating the criteria would be complied with (a 1 -2 dB exceedance is treated in the Noise 
Policy for Industry as a compliance). 

Table 5 Extrapolated monitoring results  

Receiver Noise criteria Extrapolated noise level 

Comment 
Shoulder Day 

All plant No saw No saw / 
no dozer 

OR1 - 45 45 39 38 
Correlates well with measured levels, 
compliant with criteria at all times 

OR2 

37 44 

43 41 37 
Correlates well with measured levels, 
compliant with day criteria with all 
equipment, compliant with shoulder 
criteria with no saw or dozer. 

OR3 44 42 38 

2 44 40 38 

3 43 38 35 

4/5 43 38 36 

 

4.4 Compliance summary 

Results of attended monitoring and extrapolated noise levels demonstrate the following. 

1. Observed operations during the day period were compliant with the noise criteria at each receiver under 
the meteorological conditions at the time. 

2. Observed operations during the shoulder period were non-compliant with the noise criteria at all receivers 
under the meteorological conditions at the time due to use of the rock saw. 

Where the rock saw does not operate during the shoulder period, extrapolated results indicate compliance with 
the noise criteria. 
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Definition of terms 
Background 
noise 

The underlying level of noise present in the ambient noise, excluding the noise source under investigation.  

Decibel (dB) A measure of sound equivalent to 20 times the logarithm (to base 10) of the ratio of a given sound pressure to a 
reference pressure, and 10 times the logarithm (to base 10) of the ratio of a given sound power to a reference 
power. 

dB(A) Unit used to measure ‘A-weighted’ sound pressure levels. A-weighting is an adjustment made to sound-level 
measurement to approximate the response of the human ear. 

dB(C) Unit used to measure ‘C-weighted’ sound pressure levels, an adjustment made to sound level to approximate low 
frequency noise between 10 Hz and 200 Hz. 

EPA Environment Protection Authority 

Extraneous noise Noise resulting from activities that are not typical of the area such as construction, and traffic generated by 
holiday periods or special events such as concerts or sporting events. Normal daily traffic is not considered to be 
extraneous. 

Noise level 
statistics 

LA90 – The A-weighted sound pressure level exceeded 90% of the monitoring period. This is considered to 
represent the background noise. 
LAeq – The equivalent continuous A-weighted noise level—the level of noise equivalent to the energy average of 
noise levels occurring over a measurement period. 
LA1 – The A-weighted sound pressure level exceeded 1% of the monitoring period.  
LAmax – The maximum A-weighted noise level associated with the measurement period. 

 

RBL The Rating Background Level for each period is the medium value of the ABL values for the period over all of the 
days measured. There is therefore an RBL value for each period (day, evening and night) 

Receiver The land use at which noise is heard 

SLM Sound Level Meter 

Sound Power 
Level (SWL) 

The A-weighted sound power level is a logarithmic ratio of the acoustic power output of a source relative to 10-12 
watts and expressed in decibels. Sound power level is calculated from measured sound pressure levels and 
represents the level of total sound power radiated by a sound source. 

Sound Pressure 
Level (SPL) 

This is the level of noise, usually expressed in dB(A), as measured by a standard sound level meter (SLM) with a 
pressure microphone. The sound pressure level in dB(A) gives a close indication of the subjective loudness of 
noise.  
A technical definition for the sound pressure level, in decibels, is 20 times the logarithm (base 10) of the ratio of 
any two quantities related to a given sound pressure to a reference pressure (typically 20 µPa equivalent to 0 dB).  

Tonal noise Noise with perceptible and definite pitch or tone 
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1. Introduction 
Dixon Sand Pty Ltd operates the Old Northern Road Quarry in Maroota, NSW (the Quarry).  The Quarry is located 
off Old Northern Road, as illustrated in Figure 1.   

Operations at the quarry include extraction of sand and sandstone blocks, processing by screening and grading 
and direct sales involving loading of trucks for shipment. 

The Quarry operates under Development Consent 250-09-01 and Environment Protection Licence (EPL) 3916, 
which set noise limits for its operation and require noise monitoring to be completed on a six-monthly basis to 
ensure compliance with the conditions. 

Hutchison Weller was commissioned by Dixon Sand to undertake the six-monthly noise monitoring in 
accordance with the conditions of consent, EPL and requirements of the Noise Management Plan. 

This document outlines the consent conditions, monitoring methodology and results of the monitoring 
undertaken on 4 June 2020. 
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Figure 1 Location of the Quarry
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2. Noise compliance criteria 
Conditions 1 and 2 of Schedule 3 of development consent DA250-09-01 outline the Quarry operating hours and 
condition 3 defines the noise criteria for compliance. 

1. The Applicant must comply with the operating hours set out in Table 1.  

Table 1 Operating hours  
Activity Permissible hours 
Quarrying operations (excluding truck arrival, 
loading and dispatch)  

7.00 am to 6.00 pm Monday to Saturday  
At no time on Sundays or public holidays 

Truck arrival (unladen)  5.45 am to 6.00 pm Monday to Saturday  
At no time on Sundays or public holidays 

Truck loading  
Truck dispatch  
Truck arrival (laden) 

6.00 am to 6.00 pm Monday to Saturday  
At no time on Sundays or public holidays 

Bund construction or rehabilitation works within 250 
m of Maroota Public School 

7.00 am to 6.00 pm Monday to Friday during school holiday 
periods unless otherwise approved in writing by the EPA 

Maintenance May be conducted at any time, provided that these 
activities are not audible at any privately-owned residence 

2. The following activities may be carried out outside the hours specified in condition 1 above:  

(a) delivery or dispatch of materials as requested by the NSW Police Force or other public authorities; and  

(b) emergency work to avoid the loss of lives, property or to prevent environmental harm.  

In such circumstances, the Applicant must notify the Secretary and affected residents prior to undertaking 
the activities, or as soon as is practical thereafter.  

3. The Applicant must ensure that the noise generated by the development does not exceed the criteria in 
Table 2 at any residence on privately-owned land or at the Maroota Public School.  

Table 2 Noise criteria dB(A)  
Receiver Averaging period Shoulder 

(6.00 am to 7.00 am) 
Day 

(7.00 am to 6.00 pm) 
Any residence on 
privately owned land 

LAeq (15 minute) 37 44 

Any classroom at 
Maroota Public School 

LAeq (1 hour) - 45 

Noise generated by the development is to be measured in accordance with the relevant requirements and 
exemptions (including certain meteorological conditions) of the NSW Industrial Noise Policy. Appendix 6 
sets out the meteorological conditions under which these criteria apply and the requirements for 
evaluating compliance with these criteria. 

However, the noise criteria in Table 2 do not apply if the Applicant has an agreement with the relevant 
landowner to exceed the noise criteria, and the Applicant has advised the Department in writing of the 
terms of this agreement. 
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3. Monitoring methodology 
Operator-attended noise monitoring was undertaken on 3 December 2019 by John Hutchison of Hutchison 
Weller, an independent acoustic specialist.  Monitoring locations included those described in the Quarry Noise 
Management Plan plus additional sensitive receivers, as illustrated in Figure 1 and summarised in Table 3. 

Table 3 Monitoring locations  
Receiver1 Address Description 
OR1 Maroota public school Classroom closest to quarry operations 
OR2 4624 Old Northern Road Private residence  
OR3 4634 Old Northern Road Private residence  
R2 4579 Old Northern Road Private residence  
R3 4567 Old Northern Road Private residence  
R4/5 4547 – 4543 Old Northern Road Mid-point between private residence  
OAS1 Lots 1 and 2 of the Quarry At source monitoring, close to operations 
OAS2 Lot 196 of the Quarry At source monitoring, close to operations 
Note 1: An agreement between Dixon Sand and receiver R1 is in place and, therefore, noise management levels defined 
by the development consent are not applicable. 

Monitoring was conducted in accordance with procedures outlined in the Noise Policy for Industry and Section 6 
of the Noise Management Plan.  

At-receiver monitoring locations were within 30 metres of residential dwellings, whilst onsite measurement 
locations were selected for safe access and to be representative of the operations, without extraneous noise 
from sources such as traffic and insects. 

Instrumentation included a Buruel & Kjaer Class 1 sound level meter (SLM), serial no. 3008237, field-calibrated 
prior to and following monitoring.  The SLM was within current calibration, next due January 2022. 

Monitoring was undertaken with the SLM set on a tripod at 1.5 metres above ground and measuring A-weighted 
sound pressure levels under fast response.  Each measurement period was 15 minutes and recorded the LAeq, 
LA90 and LAmax statistics. 

Meteorological data was recorded during each monitoring period adjacent to the Maroota public school, 
including wind speed, direction, temperature, relative humidity and sigma-theta (to establish the Pascall-
Guifford stability category). This data was used to establish the meteorological conditions were suitable for 
monitoring. 

Where extraneous noise such as road traffic and insects were the dominant noise sources, making it impractical 
to discern the contribution of the Quarry to ambient noise levels, noise levels measured at alternative locations 
closer to the Quarry were utilised, in line with procedures outlines in Noise Policy for Industry.  This involved 
extrapolation from the near-distance location to the sensitive receiver location.   
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4. Monitoring results 
4.1 Attended measurements 

Results of noise monitoring for each location are presented in Table 4. 

In general, quarry operations are intermittently audible from all locations, with traffic noise in all cases the 
dominant source of noise. 

Quarry operations fell into four categories representing the main sources of noise.  These were: 

- Sand processing and truck loading (main plant, front end loaders, trucks) 

- Extraction of sand (involving screening, stockpiling with front end loader, moxie and dozer) 

- Extraction of bulk sandstone by rock saw 

- Dewatering activities with dewatering pumps 

Depending on the receiver location, these sources played a varying role in contributing to the total noise level 
experienced. 

Measured results indicated the shoulder period (from 6.00am to 7.00am) complied with the noise criteria at all 
measurement locations and quarry operations were only barely audible during breaks in traffic. 

On-site measurements were taken to determine the noise level of various noise sources without the influence of 
traffic noise.  Measurements were undertaken over 15-minute periods to establish representative sound power 
levels of the operation to allow extrapolation to receiver locations where background noise was too high to 
discern quarry noise contributions.  This is discussed further in Section 4.3. 

During the day (standard hours), measurement at the school and residential receivers established traffic was the 
dominant source of noise in the area and heavily influenced the measured Leq, 15-minute noise levels.  
However, observations during breaks in traffic indicated quarry noise was faintly audible over the background 
level and estimated contributions from the quarry complied with the criteria. 

At OR1, the school, the neighbouring PF’s quarry contributed to ambient noise and the quarry was intermittently 
audible.  Ongoing measurement over an hour (combined with extrapolated noise levels) demonstrated the 
quarry was within the daytime noise limit. 

The sources of noise were not always apparent at all receivers, however, audible engine noise, dozer track slap, 
and reverse beepers indicated the quarry was operating as normal. Sources of the LAmax noise levels were 
entirely extraneous, unrelated to the Quarry operations.  

4.2 Modifying factors 

No tonal, impulsive or low frequency noise characteristics were observed during the monitoring period. 
Therefore, application of modifying factors is not appropriate in this instance.  
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Table 4 Monitoring results 

Monitoring 
period 

Time Location 
Noise 
criterion 

Measured 15-minute noise level Estimated LAeq, 
15 min quarry 
contribution  

Observations 
Meteorological 
conditions 

LAeq LA90 LAmax 

Shoulder 
(6.00am to 

7.00am) 

5.55am OR3 

37 

45.1 36.7 56.3 35 

Traffic on ONR (42 – 56 dBA) dominant noise 
source and almost continuous, with trucks 
intermittently on access road (43-45 dBA). 
Quarry faintly audible when no traffic ~ 35-37 
dBA, mostly engine noise.  Generally inaudible. 

Light breeze 
from SSW  
@ 4-10km/h 
Temperature 
8°C 
Clear to light 
high cloud 
Neutral 
conditions (D-
class) 

6.20am OR2 51.2 41.6 63.8 36 

Intermittent trucks on access road ~ 58-60 dBA 
and almost continuous traffic on ONR ~54-56 
dBA. 
Quarry visible from this location and faintly 
audible when no traffic ~ <39 dBA. Generally 
inaudible. 

6.40am R3 59.8 40.7 77.9 <37 

Quarry not visible. Infrequently audible during 
breaks in traffic.  Observed faint reverse beeper 
noise and single event of noise like gravel into a 
truck at ~41 dBA. 
Traffic was frequent during this period ~ 70-76 
dBA pass-by 

6.58am R4/5 56.8 41.8 77.5 <37 

Quarry not visible and ONR dominant. 
Traffic dominant in this period. 
Quarry generally inaudible but faintly audible 
occasionally with a tailgate bang and brief dozer 
track. 
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Monitoring 
period 

Time Location 
Noise 
criterion 

Measured 15-minute noise level Estimated LAeq, 
15 min quarry 
contribution  

Observations 
Meteorological 
conditions 

LAeq LA90 LAmax 

Day  
(7.00am to 

6.00pm) 

8:13am OAS1 N/A 49.2 45.1 61.4 45-47 

Moxy on stockpile at 300 metres to west ~55 
dBA. Intermittent and brief activity. 
Noise from the pit ~46-47 dBA in south including 
dozer engines, track slap and reverse beepers. 
Noise is primarily from the pit with some moxy 
traffic to stockpiles. Light breeze 

from SSW 
@ 4-12km/h 
Temperature 
10°C 
Clear sky 
Neutral to 
unstable  
(A-D class) 

9:27am OAS2 N/A 67.6 65.6 79.0 67 

Quarry noise is main source 
5 x excavators in pit plus one on surface 
Screen close to eastern pit wall ~65 dBA 
Dozer operating in centre 
Screen is constant with good contribution from 
excavator feeding it. 
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Monitoring 
period 

Time Location 
Noise 
criterion 

Measured 15-minute noise level Estimated LAeq, 
15 min quarry 
contribution  

Observations 
Meteorological 
conditions 

LAeq LA90 LAmax 

10:05am OR1 45 46.8 42.0 68.2 42-43 

Hour-long monitoring period 
Quarry noise is clearly audible with engine noise 
< 45 dBA. 
Beepers from PF’s quarry audible plus 
intermiitent engine noise up to ~49 dBA 
ONR traffic noise audible at ~50 – 53 dBA 
Other noise sources include birds, breeze in 
trees 

Light breeze 
from SSW   
@ 3 – 9 km/h 
Temperature 
11-12°C 
Clear sky 
Unstable (A-C 
class) 

Day  
(7.00am to 
6.00pm) 

11.10am R4/5 

44 

57.6 44.4 74.3 41-42 

Traffic on ONR is the main noise source – trucks 
at 74 dBA passbys and cars around 62 dBA 
Quarry beepers (could be PF’s) 
Dozer tracks audible occasionally when traffic 
drops out <44 dBA 
Engine noise audible at around 41-42 dBA 

Light breeze 
from WSW to 
WNW @ 1 – 10 
km/h 
Temperature 
25°C 
Clear sky 
Unstable (A-
class) 11.45am R3 61.2 43.2 82.9 42-43 

Traffic on ONR dominant with passbys between 
68 and 79 dBA 
Quarry clearly audible for short time up to 48-49 
dBA with dozer engine and tracks (most likely 
working at the surface rather than the pit). 
Infrequent – around 2 minutes in total.  General 
engine noise up to 43 – 44 dBA. 
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Monitoring 
period 

Time Location 
Noise 
criterion 

Measured 15-minute noise level Estimated LAeq, 
15 min quarry 
contribution  

Observations 
Meteorological 
conditions 

LAeq LA90 LAmax 

12:03pm R2 65.8 40.6 85.2 42-44 
Quarry audible during breaks in traffic ~42 – 44 
dBA, reasonably consistent. 
Traffic dominant with 73 dBA pass-bys 

12.23pm OR2 49.6 43.5 63.5 42 

Access road and ONR are dominant at ~53 dBA.  
More cars than trucks on ONR now. 
Noise in plant mostly Moxy 42 – 44 dBA 
Noise in pit mostly dozer tracks ~ 47 dBA 
Combined ~ 48-50 but briefly 

12.45pm OR3 45.8 40.7 68.7 42 

Dozer track and engne noise from pit, generally 
around 42-43 when audible (~30% of time) and 
up to 46-47 briefly. 
Moxy on stockpile hill briefly around 50 dBA but 
mostly less than 45 dBA. 
ONR clearly audible and almost constant. 
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4.3 Extrapolated measurements 

A conclusive noise level attributable to the Quarry was not possible in all locations due to ambient noise levels 
affected by road traffic and insects.  Therefore, measurements captured on-site without substantial influence 
from these sources were used to calculate sound pressure levels at each receiver.   

Calculations were based on ISO 9613-2:1996 Acoustics — Attenuation of sound during propagation outdoors — 
Part 2: General method of calculation, which accounts for geometric spreading, air and ground absorption as 
well as barrier effects, assuming worst case meteorology of a gentle breeze from source to receiver and stable 
conditions.   

Based on measurements described in Table 4, extrapolated noise results for each monitoring location are 
presented in Table 5.  Results are shown for equipment operating in the pit, processing plant and stockpiling 
area.  

Extrapolated results demonstrate the Quarry is compliant with the criteria for should and daytime operations 
when all observed equipment is operating.   

Table 5 Extrapolated monitoring results  

Receiver Noise criteria Extrapolated noise level,  
LAeq, 15 minute 

Comment 

Shoulder Day  

OR1 - 45 42 

Predicted levels correlate well with measured 
levels and all locations shown to comply with 
noise limits during the day period. 

OR2 

37 44 

39 
OR3 43 
2 42 
3 39 
4/5 41 

 

4.4 Compliance summary 

Results of attended monitoring and extrapolated noise levels demonstrate the following. 

1. Observed operations during the day period were compliant with the noise criteria at each receiver under 
the meteorological conditions at the time. 

2. Observed operations during the shoulder period were compliant with the noise criteria at all receivers 
under the meteorological conditions at the time. 
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Appendix E –  Monthly Site Inspection 
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Appendix F –  Truck Movement Data 

 



 

Example Daily Truck Record  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Mth June Day 30
Todays
Total 1342 Monthly

Total 27,954 Total No
of Trans 7

Total
Trans

Tonnage
249

Tot 796 59 277 - 20 50 - - 140 - - - - -
No White Yellow Coarse Fine Bunker Parklea Prop USGA Soil Blds RaceTrk Dog Trk Sports M165 Trans Transfers

1 32.66

2 38.06

3 26.70 12.58

4 37.28

5 38.64

6 31.12

7 37.54

8 28.16

9 29.70

10 39.46 35.5

11 19.78

12 37.76

13 31.88

14 37.24

15 16.44

16 20.50

17 39.40 35.5

18 14.38

19 12.66

20 32.76

21 31.32

22 39.46 35.5

23 12.82

24 15.10

25 32.82

26 38.00

27 11.78

28 21.08

29 17.06

30 38.38

31 11.90

32 39.54 35.5

33 28.12

34 14.32

35 32.52

36 37.44

37 12.04

38 39.00

39 39.60 35.5

40 21.08

41 37.84

42 38.26

43 38.90

44 39.76 35.5

45 39.36 35.5

2020

Product amount



 

 

Example Daily Transfer from Haerses Road to Old Northern Road

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Tonnes/Mth 5,431.50
Number/Mth 153

Date AM/PM Arrival Time Dispatch Time Tonnes No Trks/day
01-Jun-20 AM 6.09 6.14 35.50

01-Jun-20 AM 8.00 8.05 35.50

01-Jun-20 AM 9.47 9.52 35.50

01-Jun-20 AM 11.23 11.28 35.50

01-Jun-20 PM 1.10 1.15 35.50

01-Jun-20 PM 2.49 2.54 35.50

01-Jun-20 PM 4.22 4.27 35.50 7
02-Jun-20 AM 6.05 6.10 35.50

02-Jun-20 AM 7.43 7.48 35.50

02-Jun-20 AM 7.51 7.56 35.50

02-Jun-20 AM 9.32 9.37 35.50

02-Jun-20 AM 11.10 11.15 35.50

02-Jun-20 PM 2.00 2.05 35.50

02-Jun-20 PM 2.35 2.40 35.50

02-Jun-20 PM 4.22 4.27 35.50 8
03-Jun-20 AM 6.03 6.08 35.50

03-Jun-20 AM 7.40 7.45 35.50

03-Jun-20 AM 9.43 9.48 35.50

03-Jun-20 AM 11.33 11.38 35.50

03-Jun-20 PM 2.25 2.30 35.50

03-Jun-20 PM 4.30 4.35 35.50 6
04-Jun-20 AM 6.02 6.07 35.50

04-Jun-20 AM 7.39 7.44 35.50

04-Jun-20 AM 9.26 9.31 35.50

04-Jun-20 AM 11.24 11.29 35.50

04-Jun-20 PM 1.08 1.13 35.50

04-Jun-20 PM 3.01 3.06 35.50

04-Jun-20 PM 4.50 4.55 35.50 7
05-Jun-20 AM 6.10 6.15 35.50

05-Jun-20 AM 8.20 8.25 35.50

05-Jun-20 AM 9.04 9.09 35.50

05-Jun-20 AM 9.55 10.00 35.50

05-Jun-20 PM 12.00 12.05 35.50

05-Jun-20 PM 1.57 2.02 35.50

05-Jun-20 PM 3.38 3.43 35.50

05-Jun-20 AM 4.05 4.10 35.50

05-Jun-20 AM 4.46 4.51 35.50 9
06-Jun-20 AM 6.18 6.23 35.50

06-Jun-20 AM 8.03 8.08 35.50

06-Jun-20 AM 10.30 10.35 35.50 3
09-Jun-20 AM 6.30 6.35 35.50

09-Jun-20 AM 8.33 8.38 35.50

09-Jun-20 AM 10.19 10.24 35.50

09-Jun-20 PM 12.17 12.22 35.50

TRANSFERS
JUNE 2020



09-Jun-20 PM 2.24 2.29 35.50 5
10-Jun-20 AM 6.16 6.21 35.50

10-Jun-20 AM 8.08 8.13 35.50

10-Jun-20 AM 10.17 10.22 35.50 3
11-Jun-20 AM 6.08 6.13 35.50

11-Jun-20 AM 8.02 8.07 35.50

11-Jun-20 AM 9.51 9.56 35.50

11-Jun-20 AM 11.40 11.45 35.50

11-Jun-20 AM 11.49 11.54 35.50

11-Jun-20 PM 1.52 1.57 35.50

11-Jun-20 PM 1.57 2.02 35.50

11-Jun-20 PM 3.41 3.46 35.50

11-Jun-20 PM 3.56 4.01 35.50 9
12-Jun-20 AM 6.01 6.06 35.50

12-Jun-20 AM 7.54 7.59 35.50

12-Jun-20 AM 9.38 9.43 35.50

12-Jun-20 AM 11.26 11.31 35.50

12-Jun-20 AM 11.35 11.40 35.50

12-Jun-20 PM 1.16 1.21 35.50

12-Jun-20 PM 2.00 2.05 35.50

12-Jun-20 PM 3.00 3.05 35.50

12-Jun-20 PM 3.50 3.55 35.50 9
13-Jun-20 AM 6.02 6.07 35.50

13-Jun-20 AM 7.47 7.52 35.50

13-Jun-20 AM 9.48 9.53 35.50 3
15-Jun-20 AM 6.09 6.14 35.50

15-Jun-20 AM 7.22 7.27 35.50

15-Jun-20 AM 8.02 8.07 35.50

15-Jun-20 AM 9.47 9.52 35.50

15-Jun-20 AM 11.34 11.39 35.50

15-Jun-20 PM 1.04 1.09 35.50

15-Jun-20 PM 2.53 2.58 35.50

15-Jun-20 PM 4.32 4.37 35.50 8
16-Jun-20 AM 6.31 6.36 35.50

16-Jun-20 AM 8.10 8.15 35.50

16-Jun-20 AM 9.43 9.48 35.50

16-Jun-20 AM 9.56 10.01 35.50

16-Jun-20 AM 11.38 11.43 35.50

16-Jun-20 PM 1.03 1.08 35.50

16-Jun-20 PM 2.35 2.40 35.50

16-Jun-20 PM 4.20 4.25 35.50 8
17-Jun-20 AM 6.37 6.42 35.50

17-Jun-20 AM 8.19 8.24 35.50

17-Jun-20 AM 10.07 10.12 35.50

17-Jun-20 AM 11.36 11.41 35.50

17-Jun-20 PM 1.18 1.23 35.50

17-Jun-20 PM 3.08 3.13 35.50

17-Jun-20 PM 4.40 4.45 35.50 7
18-Jun-20 AM 6.03 6.08 35.50

18-Jun-20 AM 7.06 7.11 35.50



18-Jun-20 AM 7.47 7.52 35.50

18-Jun-20 AM 7.53 7.58 35.50

18-Jun-20 AM 9.14 9.19 35.50

18-Jun-20 AM 9.47 9.52 35.50

18-Jun-20 AM 11.30 11.35 35.50

18-Jun-20 PM 1.02 1.07 35.50

18-Jun-20 PM 2.39 2.44 35.50

18-Jun-20 PM 4.35 4.40 35.50 10
19-Jun-20 AM 6.11 6.16 35.50

19-Jun-20 AM 7.47 7.52 35.50

19-Jun-20 AM 9.36 9.41 35.50

19-Jun-20 AM 11.14 11.19 35.50

19-Jun-20 AM 11.39 11.44 35.50

19-Jun-20 PM 12.45 12.50 35.50

19-Jun-20 PM 2.33 2.38 35.50

19-Jun-20 PM 4.32 4.37 35.50 8
20-Jun-20 AM 6.01 6.06 35.50

20-Jun-20 AM 8.02 8.07 35.50

20-Jun-20 AM 9.54 9.59 35.50

20-Jun-20 AM 11.42 11.47 35.50 4
22-Jun-20 AM 6.00 6.05 35.50

22-Jun-20 AM 7.39 7.44 35.50

22-Jun-20 AM 9.30 9.35 35.50

22-Jun-20 AM 11.17 11.22 35.50

22-Jun-20 PM 1.22 1.27 35.50 5
23-Jun-20 AM 8.04 8.09 35.50

23-Jun-20 AM 10.19 10.24 35.50

23-Jun-20 PM 2.45 2.50 35.50 3
24-Jun-20 AM 7.50 7.55 35.50

24-Jun-20 AM 9.56 10.01 35.50

24-Jun-20 AM 11.47 11.52 35.50

24-Jun-20 PM 1.44 1.49 35.50

24-Jun-20 PM 3.22 3.27 35.50 5
25/5=6 AM 6.14 6.19 35.50

25/5=6 AM 8.02 8.07 35.50

25/5=6 AM 9.57 10.02 35.50 3
26-Jun-20 AM 6.49 6.54 35.50

26-Jun-20 AM 8.30 8.35 35.50

26-Jun-20 AM 10.28 10.33 35.50

26-Jun-20 PM 12.16 12.21 35.50

26-Jun-20 PM 2.45 2.50 35.50

26-Jun-20 PM 4.21 4.26 35.50 5
27-Jun-20 AM 6.30 6.35 35.50

27-Jun-20 AM 8.22 8.27 35.50 2
29-Jun-20 AM 6.02 6.07 35.50

29-Jun-20 AM 7.35 7.40 35.50

29-Jun-20 AM 9.02 9.07 35.50

29-Jun-20 AM 10.42 10.47 35.50

29-Jun-20 PM 1.51 1.56 35.50

29-Jun-20 PM 3.00 3.05 35.50



29-Jun-20 PM 3.30 3.35 35.50

29-Jun-20 PM 3.40 3.45 35.50 8
30-Jun-20 AM 6.46 6.51 35.50

30-Jun-20 AM 8.39 8.44 35.50

30-Jun-20 AM 10.23 10.28 35.50

30-Jun-20 PM 11.57 12.02 35.50

30-Jun-20 PM 1.55 2.00 35.50

30-Jun-20 PM 3.24 3.29 35.50

30-Jun-20 PM 4.50 4.55 35.50 7



 

 

Example Morning Truck Record between 5:45 - 7:00 am



Jun-20
Date Time in Docket No. Tonnes No Trks/day (laden)

1/06/2020 6.00am 285990 38.94

1/06/2020 6.04am 285991 32.62

1/06/2020 6.09am 285992 39.76

1/06/2020 6.20am 285993 38.42

1/06/2020 6.28am 285994 38.94

1/06/2020 6.33am 285995 28.44

1/06/2020 6.45am 285996 32.90 7

2/06/2020 6.00am 286031 32.60

2/06/2020 6.02am 286032 29.16

2/06/2020 6.05am 286033 39.76

2/06/2020 6.08am 286034 & 286035 37.64

2/06/2020 6.15am 286036 32.04

2/06/2020 6.24am 286037 38.56

2/06/2020 6.28am 286038 31.16

2/06/2020 6.20am 286039 38.82 8

3/06/2020 6.00am 286074 39.00

3/06/2020 6.01am 286075 32.52

3/06/2020 6.03am 286076 39.62

3/06/2020 6.10am 286077 38.20

3/06/2020 6.12am 286078 37.72

3/06/2020 6.16am 286079 31.82

3/06/2020 6.19am 286080 38.88

3/06/2020 6.30am 286081 28.52

3/06/2020 6.35am 286082 25.50

3/06/2020 6.43am 286083 32.36

3/06/2020 6.53am 286084 32.62 11

4/06/2020 6.00am 286110 32.42

4/06/2020 6.09am 286111 28.76

4/06/2020 6.02am 286112 39.72

4/06/2020 6.18am 286113 37.74

4/06/2020 6.26am 286114 39.22

4/06/2020 6.37am 286115 38.96

4/06/2020 6.44am 286116 20.24

4/06/2020 6.52am 286117 37.52 8

5/06/2020 6.00am 286150 32.76

5/06/2020 6.01am 286151 39.00

5/06/2020 6.05am 286152 37.28

5/06/2020 6.10am 286153 39.56

5/06/2020 6.14am 286154 38.68

5/06/2020 6.22am 286155 & 286156 31.22

5/06/2020 6.19am 286157 38.52

5/06/2020 6.24am 286158 28.42

5/06/2020 6.46am 286159 32.52 9

6/06/2020 6.00am 286190 39.04

6/06/2020 6.10am 286191 32.68

6/06/2020 6.18am 286192 39.76

6/06/2020 6.32am 286193 30.76

6/06/2020 6.30am 286194 39.68

6/06/2020 6.50am 286195 29.80 6

9/06/2020 6.00am 286206 39.04

9/06/2020 6.08am 286207 32.68

9/06/2020 6.17am 286208 39.02

Dixon Sand - Maroota Quarry Morning Trucks

6.00am - 7.00am
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Dixon Sand - Maroota Quarry Morning Trucks
9/06/2020 6.22am 286209 29.02

9/06/2020 6.30am 286210 39.38

9/06/2020 6.41am 286211 31.24

9/06/2020 6.50am 286212 37.50 7

10/06/2020 6.00am 286246 38.92

10/06/2020 6.01am 286247 38.22

10/06/2020 6.05am 286248 32.40

10/06/2020 6.09am 286249 39.54

10/06/2020 6.12am 286250 31.48

10/06/2020 6.16am 286251 39.68

10/06/2020 6.21am 286252 37.50

10/06/2020 6.26am 286253 31.18

10/06/2020 6.29am 286254 38.50

10/06/2020 6.31am 286255 28.32

10/06/2020 6.55am 286256 11.38 11

11/06/2020 6.00am 286292 38.82

11/06/2020 6.01am 286293 38.72

11/06/2020 6.06am 286294 32.76

11/06/2020 6.12am 286295 32.04

11/06/2020 6.08am 286296 39.76

11/06/2020 6.21am 286297 42.52

11/06/2020 6.29am 286298 39.02

11/06/2020 6.31am 286299 31.26

11/06/2020 6.37am 286300 18.40

11/06/2020 6.38am 286301 28.80 10

12/06/2020 6.00am 286328 32.74

12/06/2020 6.01am 286329 39.42

12/06/2020 6.07am 286330 38.56

12/06/2020 6.10am 286331 42.16

12/06/2020 6.17am 286332 37.82

12/06/2020 6.19am 286333 28.64

12/06/2020 6.14am 286334 32.10

12/06/2020 6.21am 286335 19.68

12/06/2020 6.36am 286336 39.00

12/06/2020 6.46am 286337 32.58

12/06/2020 6.52am 286338 32.08 11

13/06/2020 6.00am 286376 32.52

13/06/2020 6.02am 286377 39.42 2

15/06/2020 6.00am 286384 38.96

15/06/2020 6.01am 286385 38.76

15/06/2020 6.04am 286386 32.66

15/06/2020 6.09am 286387 39.56

15/06/2020 6.07am 286388 37.30

15/06/2020 6.14am 286389 & 286390 36.78

15/06/2020 6.20am 286391 37.64

15/06/2020 6.24am 286392 37.72

15/06/2020 6.28am 286393 42.16

15/06/2020 6.29am 286394 28.50

15/06/2020 6.36am 286395 39.18

15/06/2020 6.37am 286396 38.00

15/06/2020 6.40am 286397 19.76

15/06/2020 6.42am 286398 37.62

15/06/2020 6.55am 286399 19.92

15/06/2020 6.52am 286400 32.62 16

16/06/2020 6.00am 286429 39.00
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16/06/2020 6.01am 286430 32.04

16/06/2020 6.02am 286431 12.52

16/06/2020 6.03am 286432 29.20

16/06/2020 6.07am 286433 & 286434 37.14

16/06/2020 6.09am 286435 38.66

16/06/2020 6.15am 286436 37.98

16/06/2020 6.17am 286437 39.10

16/06/2020 6.23am 286438 25.20

16/06/2020 6.31am 286439 39.74 10

17/06/2020 6.00am 286469 38.88

17/06/2020 6.01am 286470 32.58

17/06/2020 6.02am 286471 37.10

17/06/2020 6.04am 286472 20.32

17/06/2020 6.05am 286473 31.54

17/06/2020 6.09am 286474 19.82

17/06/2020 6.12am 286475 14.30

17/06/2020 6.14am 286476 39.12

17/06/2020 6.19am 286477 31.52

17/06/2020 6.25am 286478 38.88

17/06/2020 6.37am 286479 39.58

17/06/2020 6.57am 286480 38.70

17/06/2020 6.58am 286481 17.00 13

18/06/2020 6.00am 286515 & 286516 38.90

18/06/2020 6.01am 286517 32.12

18/06/2020 6.03am 286518 39.76

18/06/2020 6.08am 286519 38.50

18/06/2020 6.11am 286520 37.12

18/06/2020 6.20am 286521 42.14

18/06/2020 6.18am 286522 39.30

18/06/2020 6.23am 286523 28.32

18/06/2020 6.26am 286524 14.42

18/06/2020 6.28am 286525 38.56

18/06/2020 6.41am 286526 31.36 11

19/06/2020 6.00am 286559 39.04

19/06/2020 6.01am 286560 38.90

19/06/2020 6.02am 286561 19.32

19/06/2020 6.05am 286562 32.62

19/06/2020 6.06am 286563 19.66

19/06/2020 6.11am 286564 39.76

19/06/2020 6.15am 286565 42.32

19/06/2020 6.19am 286566 36.96

19/06/2020 6.22am 286567 38.90

19/06/2020 6.25am 286568 28.66

19/06/2020 6.30am 286569 31.18

19/06/2020 6.45am 286570 32.70 12

20/06/2020 6.00am 286603 32.66

20/06/2020 6.01am 286604 39.76

20/06/2020 6.31am 286605 38.32

20/06/2020 6.47am 286606 37.94 4

22/06/2020 6.01am 286617 32.76

22/06/2020 6.00am 286618 39.76

22/06/2020 6.02am 286619 31.66

22/06/2020 6.06am 286620 37.40

22/06/2020 6.15am 286621 38.50

22/06/2020 6.17am 286622 38.04
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22/06/2020 6.21am 286623 28.72

22/06/2020 6.27am 286624 25.44

22/06/2020 6.45am 286625 33.14

22/06/2020 6.54am 286626 32.78 10

23/06/2020 6.00am 286663 9.94

23/06/2020 6.01am 286664 32.76

23/06/2020 6.03am 286665 28.72

23/06/2020 6.10am 286666 & 286667 37.00

23/06/2020 6.16am 286668 37.16

23/06/2020 6.25am 286669 42.38

23/06/2020 6.34am 286670 37.62

23/06/2020 6.36am 286671 19.86

23/06/2020 6.41am 286672 38.92

23/06/2020 6.45am 286673 11.40

23/06/2020 6.52am 286674 & 286675 38.40 11

24/06/2020 6.00am 286707 38.76

24/06/2020 6.01am 286708 32.42

24/06/2020 6.02am 286709 43.10

24/06/2020 6.03am 286710 38.68

24/06/2020 6.11am 286711 39.16

24/06/2020 6.14am 286712 38.08

24/06/2020 6.19am 286713 26.48

24/06/2020 6.20am 286714 38.20

24/06/2020 6.27am 286715 37.12

24/06/2020 6.29am 286716 38.44

24/06/2020 6.35am 286717 30.96 11

25/06/2020 6.00am 286746 39.00

25/06/2020 6.04am 286747 & 286748 31.86

25/06/2020 6.06am 286749 37.26

25/06/2020 6.09am 286750 42.58

25/06/2020 6.14am 286751 39.76

25/06/2020 6.11am 286752 37.92

25/06/2020 6.18am 286753 39.34

25/06/2020 6.21am 286754 28.44

25/06/2020 6.25am 286755 25.48

25/06/2020 6.28am 286756 38.20

25/06/2020 6.50am 286757 38.60 11

26/06/2020 6.00am 286784 38.86

26/06/2020 6.03am 286785 32.76

26/06/2020 6.11am 286786 31.36

26/06/2020 6.16am 286787 37.20

26/06/2020 6.26am 286788 42.34

26/06/2020 6.29am 286789 11.52

26/06/2020 6.37am 286790 38.80

26/06/2020 6.41am 286791 28.24

26/06/2020 6.49am 286792 39.60 9

27/06/2020 6.00am 286828 38.84

27/06/2020 6.06am 286829 & 286830 32.76

27/06/2020 6.15am 286831 32.58

27/06/2020 6.23am 286832 37.00

27/06/2020 6.30am 286833 39.76

27/06/2020 6.39am 286834 37.72

27/06/2020 6.48am 286835 37.80 7

29/06/2020 6.01am 286845 38.92

29/06/2020 6.00am 286846 32.76

Page 4 of 5



Dixon Sand - Maroota Quarry Morning Trucks
29/06/2020 6.06am 286847 & 286848 31.96

29/06/2020 6.02am 286849 39.76

29/06/2020 6.11am 286850 37.28

29/06/2020 6.14am 286851 37.86

29/06/2020 6.15am 286852 10.62

29/06/2020 6.18am 286853 31.66

29/06/2020 6.22am 286854 38.24

29/06/2020 6.25am 286855 38.92

29/06/2020 6.25am 286856 28.12

29/06/2020 6.51am 286857 32.70 12

30/06/2020 6.00am 286886 32.66

30/06/2020 6.01am 286887 38.06

30/06/2020 6.03am 286888 & 286889 39.28

30/06/2020 6.06am 286890 37.28

30/06/2020 6.11am 286891 38.64

30/06/2020 6.16am 286892 31.12

30/06/2020 6.19am 286893 37.54

30/06/2020 6.21am 286894 28.16

30/06/2020 6.29am 286895 37.34

30/06/2020 6.38am 286896 29.70

30/06/2020 6.46am 286897 39.46

30/06/2020 6.52am 286898 19.78 12

TOTALS 8,168.02 239
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1. Overview 

 

The environmental works of Bush-it carried out at Dixon Sand ensures the highest level of 

conservation and regeneration is achieved, resulting in outstanding outcomes for Dixon 

Sand and the natural biodiversity of the encompassing ecological communities. 

 

The land belonging to Dixon Sand plays host to the Ecologically Endangered Community,  

the Shale/Sandstone Transition Forest, and several threatened species; Kunzea rupestris, 

Darwinia fascicularis subsp. oligantha, Melaleuca deanei, Acacia bynoeana and Tetratheca 

glandulosa. Due to the presence of these vulnerable species, it is our upmost priority to 

ensure the communities are protected and the areas in excellent condition remain 

preserved. Additionally, a variety of ecological restoration strategies has led to the 

continued exceptional progress in rehabilitation and restoration of focus sites.  

 

There are two main areas where regeneration and restoration works occur at Dixon Sands; 

vegetation surrounding the Old Northern Road Quarry and Haerses Road Biodiversity Offset 

and Translocation area. This report outlines the works undertaken between the 1st of July 

2019 to June 30th 2020 and recommendations for future works at Dixon Sand. 
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2. Old Northern Road Quarry Lots 1 & 2 

 

The focus of works for Lots 1 & 2 of Old Northern Road Quarry is in preventing invasive 

species from surrounding disturbed areas from entering the areas of excellent natural 

condition, and to other areas of the quarry. Second to this, we have put efforts into clearing 

Lantana camara from areas that show potential for regeneration.  

 

Lot 1 

For the majority of the worked year, the focus within Lot 1 was suppressing seed dispersal 

of exotic species from the surrounding open field, where invasive grasses Eragrostis curvula, 

Paspalum urvillei and Andropogon virginicus, as well as annual weeds Bidens pilosa and 

Tagetes minuta dominate. Ricinus communis and Phytolacca octandra were also treated, 

often found on the highwalls surrounding Lot 1. As of May 2020, the surrounding field and 

the north and west borders were demolished. Quarry works from this event caused seed 

spread of the previously mentioned invasive species into the edges of remaining lot, and so 

efforts were put into mitigating further spread of invasive species.  

 

2.1 Works Undertaken 

Outline of Works Methodology Objective Achieved 

Preventing seed-spread 
from surrounding areas 

 Brush cut E. curvula, 
P. urvillei and T. 
minuta on field 
above lot. 

 Sprayed E. curvula, 
P. urvillei, A. 
virginicus, B. pilosa 
and T. minuta on 
slope of northern 
edge and east/west 
boundaries.  

 Sprayed and 
manually removed R. 
communis and P. 
octandra on high 
walls. 

 The east side of the 
highwall was in 
accessible as it 
bordered a cliff 
edge, these areas 

Ongoing maintenance of the 
edges successfully 
prevented invasive species 
from entering the core of 
Lot 1.  The success from the 
herbicide treatment of R. 
communis on highwall is 
unknown as it is now an 
active worked zone for the 
mine. 
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were treated with a 
foliar herbicide spray 
but were unable to 
be de-seeded. 

Regular sweeps of edges 
and core 

 Hand weeding of 
exotic grasses, 
annuals, Asparagus 
spp. and Acetosa 
Sagittata around 
natives on edge of 
site. 

 Scanning through 
core for reoccurring 
L. camara, P. 
octandra and any 
other exotic species. 

The core of Lot 1 is in 
excellent condition in 
response to regular sweeps. 
In addition, the condition of 
the edges are improving. 
Native species such as 
Microlaena stipoides, 
Oplismenus sp., Stephania 
japonica and Trema 
tomentosa are responding 
extremely well to the hand 
weeding of exotic 
competition. 

 

2.2 Recommendations for Future Works 

 Monitor recently disturbed boundary zones from quarry works of May 2020, as it is 

likely fast colonisers will exploit the disturbed areas.  

 Continue pushing A. virginicus and E. curvula from north west area near dam 

 L. camara works could be undertaken east of the dam where the vegetation 

community is in good condition apart from the presence of L. camara, subject to the 

boundary of Lot 1. 
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Figure 1: Field above Lot 1 before quarry works in May 2020 

 

 

Figure 2: R. communis and T. minuta on high wall  
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Figure 3: Disturbance to north boundary of Lot 1 after quarry works of May 2020 

 

 

Figure 4: Disturbance to east boundary of Lot 1 after quarry works in May 2020 
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Figure 5: Core of native vegetation community in Lot 1  

 

 

Figure 6: Native regeneration after hand weeding exotic species on edge of Lot 1 
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Figure 7: Northwest edge exposed to exotic grasses from neighbouring farm  

 

 

Figure 8: Dodonaea sp. outcompeting exotic grasses, acting as a barrier for the core areas 
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Lot 2 

The core of Lot 2 is in excellent condition, however much like Lot 1, the main challenges are 

threats of seed dispersal from surrounding disturbed borders. The west and south of the 

boundary are absent of trees and shrubs, and so grasses E. curvula and A. virginicus, as well 

as B. pilosa, P. octandra and Solanum mauritianum have colonised these disturbed areas. 

Fortunately, a wall of L. camara prevents seed spread from entering the lot and has 

remained for this reason. The majority of effort within this lot was treating L. camara, 

focusing on removing the species from canopy trees and areas that are demonstrating high 

resilience to the removal of L camara.  

 

2.3 Works Undertaken 

Outline of Works Methodology Objective Achieved 

Removal of L. camara  Cut and paint and 
spraying of L. 
camara. 

 Manually remove 
regrowth. 

 Folded L. camara 
away from native 
trees near edge of 
zone. 

The continued works of L. 
camara have demonstrated 
the native vegetation to be 
resilient in the absence of L. 
camara. Ground cover like 
M. stipoides and Entolasia 
stricta are taking off in 
cleared areas, in addition to 
native trees such as T. 
tomentosa. Works have 
been focused up the creek 
line.  

Suppression of seed 
dispersal from disturbed 
boarders 

 Spraying, de-seeding 
and manual removal 
of invasive species 
on east and west 
boundaries of lot. 

Successfully prevented 
invasive species from 
entering good quality 
vegetation in lot. 

Regular sweeps  Walk through in 
search of any 
emerging L. camara, 
annuals or grasses 
which may have 
spread from other 
areas of mine.  

The native vegetation in the 
core of Lot 2 has remained 
in excellent condition. 

 

 

 

 



10 
Bush-it Pty Ltd 2020  

2.4 Recommendations for Future Works 

 Continue treatment and follow up treatment of L. camara 

 Clearing wood from L. camara works to let more light in and spread seed from native 

grasses for ground cover 

 

 

 

Figure 9: Creek line of Lot 2 clear of L. camara 
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Figure 10: L. camara works from 2018 demonstrating regeneration 

 

 

Figure 11: T. tomentosa, E. stricta, M. stipoides and S. japonica emerging from area cleared of L. camara  
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Figure 12: Recent L. camara works after cut and paint treatment 

 

 

Figure 13: Edge of L. camara treatments where the species acts as a barrier from seed dispersal of surrounding areas 
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Figure 14: Other side of L. camara barrier 
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3. Old Northern Road Vegetation Corridor 

 

The upmost priority of this area is in protecting the three threatened species within the 

rehabilitation area. Specimens of D. fascicularis subsp. oligantha were translocated from the 

original locations on Lots 1 and 2. Acacia bynoeana have self-propagated from the seed 

banks contained in the translocated material. M. deanei and D. fascicularis subsp. oligantha 

were propagated from cuttings and planted in 2017, and are responding very well to the 

conditions. D. fascicularis subsp. oligantha is doing especially well, colonising the 

rehabilitation area with ease. The rehabilitation area is demonstrating rapid regeneration 

and ever increasing in biodiversity, responding very well to the soil translocation. The 

primary species showing the most resilience are Acacia spp., Grevillea spp., Bossiaea spp. 

and the threatened D. fascicularis subsp. Oligantha. The soil mound to the north of the 

rehabilitation areas is also showing great resilience, mainly of Acacia spp., Bossiaea spp. and 

Hardenbergia spp. 

 

The main threat to this area is seed spread from exotic species in neighbouring areas of the 

quarry, especially as the Native Vegetation Corridor is so exposed. With regular monitoring 

however, we have kept the area free from infestations of A. virginicus and Hypochaeris sp. 

And ensured P. octandra is not present. 

 

3.1 Works Undertaken 

Outline of Works Methodology Objective Achieved 

Regular sweeps  Carefully manually 
removing A. 
virginicus, 
Hypochaeris sp. and 
any other exotic 
species that has 
managed to spread 
into the 
rehabilitation area. 

 Sweep through 
mound north of 
rehabilitation area 
for any exotic 
species that may 
spread seed into the 
zone. 

Regular sweeps ensure we 
are aware of any potential 
threats or issues in the area. 
The main threat is A. 
virginicus as it is abundant 
in neighbouring areas to the 
zone. By manually removing 
A. virginicus before it seeds, 
we have heavily reduced 
the amount reoccurring. P. 
octandra was previously 
found occurring on the 
mound north of the 
rehabilitation area and so, 
we monitor that area to 
ensure it is not reoccurring. 
This area is also showing 
great resilience and is 
rapidly regenerating. 
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3.2 Recommendations for Future Works 

 Continue regular maintenance of the area to ensure it remains in excellent condition 

 Monitor regeneration of native species to ensure biodiversity of the area is upheld. 

 

 

Figure 15: Native species thriving in the rehabilitation area 
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Figure 16: Vegetation cover in June 2019 

 

 

Figure 17: Vegetation cover in June 2020 
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Figure 18: Threatened species M. deanei 

 

 

Figure 19: A. virginicus in neighbouring area 
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Figure 20: Juvenile A. virginicus before seeds are produced 

 

 

Figure 21: Border of Native vegetation corridor 
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Figure 22: Soil mound north of rehabilitation area showing great resilience  
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4. Old Northern Road Plantation 

 

Works were conducted at the old plantation site on the western edge of the quarry as 

requested by the client. Here A. virginicus and E. curvula were treated with herbicide foliar 

spray to prevent seed dispersal into the surrounding native vegetation communities and 

protect the plantings from infestations. 

 

4.1 Works Undertaken 

Outline of Works Methodology Objective Achieved 

Suppression of invasive 
grasses 

 Spot spraying of A. 
virginicus and E. 
curvula 

Prevented seed dispersal of 
A. virginicus and E. curvula 
into the surrounding areas 
in good condition and 
prevented the plantings 
from been outcompeted by 
the invasive grasses. 

Removal of plant guards  Removed plastic 
plant guards  from 
established plantings 

Removal of plant guards 
allowed plantings to grow 
without restrictions and 
prevents invasive species 
from establishing in plant 
guards. 

 

 
Figure 23: Area of treatment 
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Figure 24: E. curvula and A. treated with spot spray 

 

 

Figure 25: Old plantings at western boundary of Old Northern Road Quarry 
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5. Haerses Road Biodiversity Offset Area 

 

To offset the expansion of Old Northern Road Quarry as proposed in Development Approval 

Modification 4, a designated section of a vegetation community at Haerses Road which is in 

excellent condition is protected and maintained. Due to the high resilience of the vegetation 

within the offset area, the majority of work is in controlling the exotic species on the edges 

of the zone, ensuring invasive species to not encroach into the offset area. A positive 

outcome from works along the edges is the resilience in response to efforts in controlling 

exotic species. There is a large diversity in native grasses; M. stipoides, Echinopogon 

caespitosus, E. stricta, Oplismenus spp., Themeda australis and Aristida sp. There are also 

Acacia spp. and Eucalyptus spp. emerging between the access road and the offset area.  

 

5.1 Works Undertaken 

Outline of Works Methodology Objective Achieved 

Suppression of seeding 
invasive species on edges  

 Brush cut, de-seed, 
and spray grasses E. 
curvula, A. virginicus, 
Chloris gayana, 
Setaria pumila and 
annuals, mainly B. 
pilosa and t. minuta 
along edge of 
western boundary. 

Prevented seed dispersal 
from exotic species into 
buffer and biodiversity 
offset area. 

Regular maintenance of 
30m buffer 

 Manual removal of 
any exotic species on 
boundary 
encroaching into 
edge of buffer. 

 Scanned entire 
buffer zone for 
annual weed 
species, invasive 
grasses, and 
Ageratina adenophora 
and L. camara. 

Regular works of the border 
and buffer have ensured 
that no exotic species 
spread into the biodiversity 
offset area. The majority of 
works is preventing seed 
spread from the access road 
and working creek lines 
which act as a vector for 
invasive species to enter the 
buffer zone. Efforts have 
gone into edging out 
invasive grasses C. gayana, 
E. curvula and S. pumila 
from the buffer zone.  
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5.2 Recommendations for Future Works 

 

 Repairs to sediment fence along western boundary to prevent spread of invasive 

species from mine site into biodiversity offset area. 

 Continued maintenance of western boundary and buffer zone to ensure the 

excellent condition of the biodiversity offset area is preserved.  

 

 

Figure 26: Suppression of E. curvula on western boundary of buffer zone 
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Figure 27: Haerses Road Biodiversity Offset area 

 

 

Figure 28: A. virginicus encroaching on boundary of Biodiversity offset buffer zone 
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Figure 29: Native grasses regenerating in buffer zone of the biodiversity offset area 
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6. Haerses Road Quarry Translocation 

 

Established as a work zone in 2009, the translocation area is continually increasing in 

biodiversity and condition. The translocation fenced area is in excellent condition, the main 

issues occurring within the surrounding area to the translocation zone is the presence of A. 

virginicus and E. curvula. Ensuring A. adenophora remains absent within the area and in 

drainage lines has also been a priority for the zone.  

 

6.1 Works Undertaken 

Outline of Works Methodology Objective Achieved 

Control of invasive grasses  De-seeding and 
crowning out A. 
virginicus and E. 
curvula inside and 
outside the 
translocation fenced 
area. 

By suppressing the invasive 
grasses from spreading seed 
and encroaching into the 
translocation area, we 
ensured the area remains in 
good condition and native 
species are not 
outcompeted. 

Regular sweeps of area  Manually removing 
A. adenophora and 
any other exotic 
species within 
drainage lines and 
throughout 
biodiversity offset 
area near 
translocation zone. 

Regular scans of site ensure 
the condition of the site is 
monitored and no 
infestations occur within the 
translocation zone or the 
biodiversity offset area. 

 

6.2 Recommendations for Future Works 

 Continued suppression of A. virginicus and E. curvula and conduct regular sweeps to 

ensure translocation area and the biodiversity offset remain in good condition. 
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Figure 30: De-seeding of A. virginicus on edge of Haerses Road translocation 

 

 

Figure 31: Northern Haerses Road translocation fence line free from A. virginicus and E. curvula 
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Figure 32: South west boundary of Haerses Road translocation 

 

 

Figure 33: Haerses Road translocation 
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Figure 34: Western boundary of Haerses Road translocation 
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7. Haerses Road Quarry Visual Screen Buffer 

 

Plantings established as a visual screen buffer on Haerses Road was worked for the first half 

of the yearly contract, as of February 2020 road works have restricted access to the site. 

This priority of this site was in controlling Rubus sp., A. virginicus and E. curvula from 

impacting the plantings.  

 

7.1 Works Undertaken 

Outline of Works Methodology Objective Achieved 

Control of Rubus sp.  Scrape and paint and 
spraying of Rubus sp. 
along both sides of 
buffer plantings. 

Reduced overall presence of 
Rubus sp. and prevented 
the species from effecting 
plantings. 

Control of invasive grasses  De-seeded, sprayed 
and crowned out A. 
virginicus and E. 
curvula. 

Prevented A. virginicus and 
E. curvula from 
outcompeting plantings and 
prevented seed dispersal.  

Regular sweeps  Scanned area for 
annual weeds and 
woody weeds. 

Prevented infestations of 
invasive species introduced 
from road or surrounding 
farmland.  

 

7.2 Recommendations of Future Works 

 Subject to the road works currently in progress at the site, continued works 

controlling Rubus sp. and in invasive grasses would be beneficial for the plantings. 
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8. Summary of Works 

 

Zone JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN Total 

Admin 1 1 0.5 1 1.5 0 1 2 1.5 1 1 8.5 20 

HR - 
Biodiversity 
Offset 

0 7.5 8 34.5 15.5 0 15 36.5 22.5 4 8 12.5 164 

HR - 
Translocation 
& Planting 

8 0 0 0 22 0 0 11 10 0 0 0 51 

HR - Visual 
Screen Buffer 

7.5 2.5 10 3 6 0 11 0 0 0 0 0 40 

ONR - Other 5 0 1 9 0 0 0 8 0 0 0 0 23 

ONR - Lots 1 
& 2 

27 12 0 0 18 0 41.5 31 57 38.5 47 12.5 284.5 

ONR - Native 
Vegetation 
Corridor 

5 8 11 21 21 0 0 26 8 10 5 12.5 127.5 
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9. Herbicide Spray Records 

 

Date 
Operator 

name 
Herbicide name 

Wind 
description 

Areas Qty  
Vol 
(L) 

14/08/2019 
Mark 
Fellows 

Flupropanate   Light Air ONR - NVC 10 g 2 

26/09/2019 
Mark 
Fellows 

Starane, Fluroxypyr-
meptyl 

 Light Air 
HR - Screen 
plantings 

30 ml 10 

26/09/2019 
Joshua 
Freeman 

Round-up, Glyphosate  Light Air ONR - NVC 50 ml 5 

28/11/2019 Will Pearce Round-up, Glyphosate Light Breeze 
HR - Biodiversity 
Offset 

100 ml 10 

28/11/2019 
Joshua 
Freeman 

Round-up, Glyphosate Light Breeze ONR - Lot 2 130 ml 13 

28/11/2019 Will Pearce Round-up, Glyphosate Light Breeze ONR - Lot 2 130 ml 13 

15/01/2020 
Joshua 
Freeman 

Round-up, Glyphosate Light Breeze 
HR  -Visual 
Screen Buffer 

20 ml 2 

28/01/2020 
Joshua 
Freeman 

Garlon, Triclopyr Light Breeze 
HR - Visual 
Screen Buffer 

34 ml 20 

4/02/2020 Will Pearce Round-up, Glyphosate Light Breeze 
ONR - Old 
Plantation 

100 ml 10 

4/02/2020 
Joshua 
Freeman 

Round-up, Glyphosate Light Breeze ONR - Lot 2 100 ml 10 

4/02/2020 Will Pearce Round-up, Glyphosate Light Breeze ONR - Lot 2 100 ml 10 

11/02/2020 
Joshua 
Freeman 

Round-up, Glyphosate Light Air 
HR - Biodiversity 
Offset 

260 ml 26 

24/02/2020 
Joshua 
Freeman 

Round-up, Glyphosate Light Breeze ONR - Lot 2 150 ml 15 

28/02/2020 
Darius 
Ottignon 

Round-up, Glyphosate Light Air ONR - Lot 2 100 ml 10 

14/04/2020 
Joshua 
Freeman 

Round-up, Glyphosate Light Breeze 
ONR - Old 
Plantation 

100 ml 10 

14/04/2020 
Joshua 
Freeman 

Round-up, Glyphosate Light Breeze ONR - Lot 1 200 ml 20 

27/04/2020 
Joshua 
Freeman 

Round-up, Glyphosate Light Air ONR - Lot 1 300 ml 30 

27/04/2020 
Joshua 
Freeman 

Round-up, Glyphosate Light Air ONR - Lot 1 80 ml 8 

11/05/2020 
Joshua 
Freeman 

Round-up, Glyphosate Light Breeze 
HR - Biodiversity 
Offset 

150 ml 15 

 

 

 

 



33 
Bush-it Pty Ltd 2020  

10. Weed Species Controlled 

 

Common name Scientific name Control method 

Bridal Creeper Asparagus asparagoides Manual treatment 

Asparagus Asparagus aethiopicus Manual treatment 

Turkey Rhubarb Acetosa sagittata Manual treatment, spraying 

Moth vine Araujia sericifera Manual treatment 

Lantana Lantana camara Cut and paint, manual treatment, spraying 

Blackberry Rubus fruticosus  Manual treatment, spraying 

Ochna Ochna serrulata Scrape and paint 

Senna Senna pendula Cut and paint, manual treatment 

Wild Tobacco Solanum mauritianum Manual treatment 

Crofton weed Ageratina adenophora Manual treatment, slashing, spraying 

Bidens - Cobblers Peg Bidens pilosa Manual treatment, slashing, spraying 

Fleabane Conyza spp. Manual treatment, spraying 

Paddy's Lucerne Sida rhombifolia Cut and paint, manual treatment 

Blackberry Nightshade Solanum nigrum Manual treatment 

Purple Top Verbena bonariensis Manual treatment, slashing, spraying 

Ehrharta Ehrharta erecta Manual treatment 

Paspalum Paspalum dilatatum Manual treatment, spraying 

Couch common Cynodon dactylon Manual treatment, spraying 

Umbrella Sedge Cyperus eragrostis Manual treatment 

Carpet Grass Axonopus affinis Manual treatment 

African Lovegrass Eragrostis curvula  Manual treatment, slashing, spraying 

Chickweed mouse ear Cerastium spp. Manual treatment 

Flatweed Hypochaeris sp Manual treatment 

Fishbone fern Nephrolepis cordifolia Manual treatment 

Whisky grass Andropogon virginicus Manual treatment, slashing, spraying 

Summer grass Digitaria sanguinalis Manual treatment, spraying 

Castor Oil Ricinus communis Cut and paint, manual treatment, spraying 

Stinking Roger Tagetes spp. Manual treatment, slashing, spraying 

Pigeon Grass Setaria spp. Manual treatment 

Ink weed Phytolacca octandra 
Cut and paint, manual treatment, scrape and 
paint 

Parramatta grass Sporobolus africanus Manual treatment 

Rhodes grass Chloris gayana Manual treatment 

Paspalum, large Paspalum urvillei Manual treatment, spraying 

Dandelion Taraxacum spp. Manual treatment 

Spear thistle Cirsium vulgare Manual treatment 
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