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5.4.6 Air Emissions Inventory Summary

Table 5-9 sum m arises the air em ission sources and em ission rates to be utilised fo r the air dispersion 
modelling.

Table 5-9: Sum m ary of A ir Emission Sources and Em ission Rates

Emission Sources Emission Rates (g/s) Reference Source for the 
Emission Factor Used in Air 

Dispersion ModellingPM10 TSP
Vehicle  Travel Em issions
•  Truck Travel
•  S taff Vehicle Travel

6 .5 6 x 1 0 -2
9 .8 4 x 1 0 -2

1 .29x10 -2
1 .93x10 -2

Parrett 1992

Loading, Unloading and Material 
Handling

1.12 x 10'1 6.17 x 1 0 -1 NPI Database

W ind Erosion Em issions From 
Stockpiles

3 .0 8 x 1 0 -6 6 .04x10 -6 Parrett 1992

Crushing Process 
Screening Process

2 .0 8x10 -2
1 .19x10 -2

5 .42x10 -2
3 .4 7x10 -2 USEPA AP42

Excavation Process 1 .5 7 x 1 0 -3 3.31 x IO-3 NPI Database

5.5 Modelling  Methodology

5.5.1 Air Dispersion Model Utilised

The CALPUFF PRO (Version 6.0,306) Gaussian plume dispersion model was used to  predict potential off- 
site impacts. The m eteorologica l data discussed in Section 5.1 is considered to be representative of the 
w ind clim ate at the subject site and study region in general. A  total o f 8,760 individual tem perature, wind 
speed and wind direction events were obtained fo r the m eteorologica l input file. This was to ensure that 
suffic ient m eteorologica l data was available so as to guarantee that worst-case conditions were adequately 
represented in the air d ispersion model predictions.
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5.5.2 Modelling Scenarios and Assumptions

The scenarios considered in the air dispersion modelling are shown in Table 5-10.

Table 5-10: Modelling Scenarios Considered

Scenario No. Description

1 No dust suppression contro ls used fo r any activities on site.
2 Dust suppression controls used fo r the fo llow ing activities:

•  Excavation process
•  Crushing and Screening works
•  Loading, Unloading and Material Handling activities

The fo llow ing reduction controls, which are referenced from  the NPI guidelines “Emission Estimation 
Technique Manual (EETM) for Mining" (NPI DEH Decem ber 2001), were applied to the air d ispersion model 
fo r Scenario 2:

Table 5-11 : Dust Suppression Control Factors

Control Method Reduction

W ater sprays in Excavations 70%
W ater sprays in Crushing and Screening 70%
W ater sprays in Loading, Unloading and Material Handling Activities 70%

The follow ing assum ptions were used in CALPUFF:

•  Constant em ission rates were used in the model fo r all em ission sources. Em issions outside
operational hours were also assessed and hence and hence im pact results would be conservative. 
W ind erosion em issions from  stockp iles storage em issions would not be conservative, since stockpiles 
are stored on site 24 hours per day, 7 days per week.

•  All vehicle travel paths were assum ed to release em issions, which is a more conservative approach in
assessing wheel-generated em issions. Excavation, loading, unloading, material handling and stockpile
storage em issions are released from  the entire allocated area for each corresponding activity and can
be considered to be a more conservative method in assessing em issions com pared to how em issions 
would be released in reality (which would be from  a much sm aller area).

5.6 Modelling Results

The Ground Level Concentration (GLC) results from  CALPUFF are sum m arised in Table 5-12. A sam ple 
control file has been attached as A ttachm ent 1. Concentration isopleths fo r Scenario 2 have been provided 
as Figure 5-5, Figure 5-6, Figure 5-7, and Figure 5-8.
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Table 5-12: Sum m ary o f Ground Level C oncentration Im pact Results from  CALPUFF

Scenario

ID

Impact

Type
Pollutant

Averaging

Time

Ground Level Concentration Impacts at Receptors (mg/m3)
Criteria Units

1 2 3 4 5 6 7 8 9 10 11 12

1 Incremental
PM10

24-hour 0.002 0.003 0.011 0.017 0.004 0.006 0.010 0.008 0.011 0.015 0.015 0.023 0.050 mg/m3

1-year 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.002 0.030 mg/m3

TSP 1-year 0.000 0.000 0.001 0.004 0.001 0.001 0.001 0.001 0.003 0.002 0.004 0.006 0.090 mg/m3

Dust Dep. 1-year 0.001 0.000 0.003 0.009 0.001 0.002 0.003 0.003 0.006 0.005 0.008 0.013 2 g/m2/month

Cumulative
PM10

24-hour 0.002 0.003 0.011 0.017 0.004 0.006 0.010 0.008 0.011 0.015 0.015 0.023 0.050

COE~CT>
E

1-year 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.002 0.030 mg/m3

TSP 1-year 0.000 0.000 0.001 0.004 0.001 0.001 0.001 0.001 0.003 0.002 0.004 0.006 0.090 mg/m3

Dust Dep. 1-year 0.001 0.000 0.003 0.009 0.001 0.002 0.003 0.003 0.006 0.005 0.008 0.013 2 g/m2/month

2 Incremental
PM10

24-hour 0.002 0.003 0.007 0.012 0.003 0.005 0.007 0.007 0.007 0.011 0.015 0.018 0.050 mg/m3

1-year 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.002 0.030 mg/m3

TSP 1-year 0.000 0.000 0.001 0.003 0.000 0.000 0.001 0.001 0.002 0.001 0.002 0.004 0.090 mg/m3

Dust Dep. 1-year 0.000 0.000 0.002 0.006 0.001 0.001 0.001 0.002 0.003 0.003 0.005 0.009 2 g/m2/month

Cumulative
PM10

24-hour 0.002 0.003 0.007 0.012 0.003 0.005 0.007 0.007 0.007 0.011 0.015 0.018 0.050 mg/m3

1-year 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.002 0.030 mg/m3

TSP 1-year 0.000 0.000 0.001 0.003 0.000 0.000 0.001 0.001 0.002 0.001 0.002 0.004 0.090 mg/m3

Dust Dep. 1-year 0.000 0.000 0.002 0.006 0.001 0.001 0.001 0.002 0.003 0.003 0.005 0.009 2 g/m2/month |
Note: Cells marked in black highlights are exceedances to the corresponding criteria.
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Figure 5-5: Isopleth fo r PM 10 Impacts Under 24-H our Averaging Tim e (Scenario 2)
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Figure 5-6: Isopleth fo r PM 10 Impacts Under 1-Year Averaging Time (Scenario 2)
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Figure 5-7: Isopleth fo rT S P  Impacts Under 1-Year Averaging Tim e (Scenario 2)
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Figure 5-8: Isopleth fo r Dust Deposition Impacts Under 1-Year Averaging Tim e (Scenario 2)
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5.7 D iscussions

No exceedances were found fo r both scenarios except for the PM 10 24-hour averaging time im pacts under 
Scenario 1. However, it has been found that the im plem entation of contro ls for the excavation, crushing, 
screening, loading, unloading and m aterial handling elim inates the exceedances measured from  Scenario 1.

The outcom es suggest that controls are com pulsory in order to satisfy the assessm ent criteria. O ther than 
this, it is expected that the proposed developm ent would com ply with the requirem ents listed in the DECC 
NSW  approved guidelines.
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6. CONCLUSION

The docum ent “Approved M ethods fo r the M odelling and Assessm ent of A ir Pollutants in New South W ales” 
has been c losely followed in preparing and conducting this quantitative air assessm ent. The assessm ent 
also involved the review  and analysis o f the s ite-specific operational param eters and activities relevant in 
assessing the environm enta l dust im pacts that the subject site can potentia lly establish, especia lly upon the 
nearest receptors -  may it be existing or proposed.

A ir d ispersion modelling outcom es suggest that controls are required in order to m inim ise the dust particulate 
impacts. It is suggested that controls, which are water sprays fo r dust suppression, be applied during 
excavation, crushing, screening, loading, unloading and m aterial handling activities on site.

Provided that these contro ls are established, it is the opinion of Benbow Environm ental that the proposed 
developm ent satisfies the requirem ents of a ir quality com pliance.

Prepared by:

Duke Ismael 
Environmental Engineer

Filbert H idayat 
Environmental Engineer

Gusni Melington
Senior Environmental Engineer

R T Benbow 
Principal Consultant
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9. LIMITATIONS

Our services fo r this project are carried out in accordance with our current professional standards fo r site 
assessm ent investigations. No guarantees are e ither expressed or implied.

This report has been prepared sole ly fo r the use by Marian Vale Pastoral Co Pty Ltd and Figtree Reserve Pty 
Ltd, as per our agreem ent fo r providing environm enta l assessm ent services. A lthough all due care has been 
taken in the preparation of this study, no warranty is given, nor liability accepted (except that required by law) 
in relation to the information contained w ithin this docum ent.

Marian Vale Pastoral Co Pty Ltd and Figtree Reserve Pty Ltd are entitled to rely upon the find ings in the 
report w ithin the scope of work described in this report. No responsib ility is accepted fo r the use o f any part 
o f the report in any other context or fo r any other purpose.

Opinions and judgem ents expressed herein, which are based on our understanding and interpretation of 
current regulatory standards, should not be construed as legal opinions.
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1. INTRODUCTION  
 

Benbow Environmental (BE) was commissioned by Laterals Planning to prepare a Noise 

Monitoring Plan for the construction and operational phase of a proposed quarry in Tiyces Lane, 

Towrang. 

 

The proposed development includes construction an office building and machinery storage shed, 

and operation of an extractive area, access road off Hume Hwy and on-going rehabilitative and 

site screening involving tree planting.  The site is used to perform open pit excavation of material 

which is to be transported off-site on demand.  The extracted material is crushed and screened to 

provide a range of products for use in construction. 

 

This noise monitoring plan outlines the methodologies for the undertaking of noise compliance 

monitoring in order to review the noise performance of construction and operational activities at 

the site. 

 

This noise monitoring plan will be revised to reflect any requirement of the Development 

Conditions of Consent. 

 

1.1 SCOPE OF WORKS 
 

The following scope of work has been adopted: 

 

 Identify the noise monitoring location; 

 Outline the noise monitoring methodology; 

 Determine criteria at sample locations; and 

 Provide guidance on noise monitoring timing and procedures. 
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2. NOISE MONITORING LOCATIONS 
 

The EPA Proposed Draft Condition L3.2 states the follows: 

 

“Noise from the premises is to be measured at the nearest sensitive receiver to determine 

compliance with this condition” 

 

Given the nature of the site’s operations, Benbow Environmental considers more appropriate to 

undertake noise monitoring at four locations.   

 

Based on Benbow Environmental’s experience at the subject site it is concluded that access to 

residential properties is not always possible during daytime.   

 

The ambient noise is dominated by road traffic at several locations and this would result in 

difficulties in determine the noise contribution from the construction and operations of the 

quarry. 

 

Based on the reasons above, a number of monitoring locations have been strategically selected 

at the site’s boundary and conservative noise limits at these locations were determined. 

 

Results of monitoring at these key locations can be utilised also to determine the noise levels 

back at the nearest residences.  This methodology is also presented in the NSW EPA Industrial 

Noise Policy and it is often utilised for assessment of noise from quarries and mining sites. 

 

The monitoring locations are presented in the figure below: 
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Figure 2-1:  Noise Monitoring Locations Site Map 
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Figure 2-2:  Noise Monitoring Locations Aerial 
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3. NOISE MONITORING CRITERIA 
 

Based on the Noise Impact Assessment conducted by Benbow Environmental for the subject site 

the following noise limits are required to ensure there are no exceedances at residential 

locations. 

 

The limits have been calculated based on the expected worst case noise impact that is when the 

construction works are at their closest to the monitoring locations. 

 

Table 3-1:  Noise Limits 

Location Construction Noise Limit (LAEeq15min) Operational Noise Limit (LAeq15min) 

Location 1 53 47 

Location 2 56 45 

Location 3 52 47 

Location 4 44 39 

 

 

The achievement of compliance with the above limits at the key boundary locations would 

ensure compliance with the noise criteria derived for each residence and presented in the Noise 

Impact Assessment 161048_NIA_rev1.  The project specific noise levels were derived in 

accordance with the NSW EPA Industrial Noise Policy and based on the recent long-term 

background noise monitoring carried out in May 2016. 

 

Note the LAeq 15 min applies to site operations, not total background noise. In the case where 

measured LAqe 15 min exceeds the values in the above table the LAeq 15 min may be an exceedance due 

to background noise rather than site-specific noise. 
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4. NOISE MONITORING TIMING AND MAIN NOISE SOURCES 
 

As the nature of the noise generated at the site would vary significantly for different operations it 

is important to coordinate with the site manager to measure noise during those operations which 

generate the most noise. 

 

4.1 FREQUENCY OF NOISE MONITORING 
 

During construction operations fortnightly noise monitoring is recommended. 

 

During operations of the quarry noise monitoring is recommended every 3 months during the 

initial phase of the quarry lifetime.  This would end once a pit depth of 3 metre is reached. 

From this point onwards annual performance review is recommended. 

 

4.2 CONSTRUCTION NOISE MONITORING 
 

A summary of equipment likely to be used during the construction phase is presented below: 

Table 4-1:  Construction Noise Sources dB(A) Sound Power Levels 

Noise Source Overall 

Rock Hammer 117 

Grader  110 

Water Cart 110 

Chain Saw 107 

Excavator 107 

Tip Truck 107 

Reversing Alarm 105 

Vibratory Roller 103 

 

 

The equipment in the table above is listed from most noise generating to least. The acoustic 

consultant responsible for noise compliance monitoring must coordinate with the site manager 

such that the measurements are taken when the noisiest equipment is operating. Due to the 

mobile nature of operations noise monitoring is to be taken at the location (chosen from noise 

monitoring locations) closest to the noisiest equipment. If the operations are fairly consistent for 

some time, it is recommended that measurements are taken at as many different locations as 

possible, starting from the most affected location to the least affected. 

 

4.3 OPERATIONAL NOISE MONITORING 
 

A summary of equipment likely to be used during the operation phase is presented in Table 4-2. 
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Table 4-2:  Operational Noise Sources dB(A) Sound Power Levels 

Noise Source Overall 

Crusher and Screen 111 

Excavator 109 

Backhoe 105 

Articulated Dump Truck 104 

Front End Loader Cat 966C 104 

Komatsu Bulldozer (DA55A) 104 

 

 

The equipment in the table above is listed from most noise generating to least. The acoustic 

consultant responsible for noise compliance monitoring must co-ordinate with the site manager 

such that the measurements are taken when the noisiest equipment is operating. The location 

most affected by operational noise is location 4, so this measurement location should be given 

priority. If the operations are fairly consistent for some time, it is recommended that 

measurements are taken at as many different locations as possible, starting from the most 

affected location to the least affected. 

 

4.4 NOISE COMPLAINTS RESPONSE 
 

Where a noise complaint from a resident is received, noise monitoring shall be undertaken at the 

complainant residence. 

 

A suitably qualified acoustic consultant shall carry out the monitoring and must identify the 

following: 

 

 Date/time of noise complaint; 

 Nature and description of the noise complaint; 

 Determine noise contribution from construction and/or operational activities; 

 Compare results with relevant noise criteria and determine status of compliance; 

 Identify the cause of the exceedance (if any is found); and 

 Recommend noise management strategies in order to mitigate the noise impacts. 
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5. NOISE MONITORING INSTRUMENTATION AND PROCEDURE  
 

All noise monitoring must be conducted by a suitably qualified acoustic consultant. 

 

Monitoring shall be carried out in accordance with the NSW EPA Industrial Noise Policy – Chapter 

11 – Reviewing Performance and the Australian Standard AS 1055-1997 - "Acoustics – Description 

and Measurement of Environmental Noise".  

 

5.1 ATTENDED NOISE MONITORING 
 

All attended measurements must be undertaken with a Class 1 Sound Level Meter. The 

instrument must have been calibrated by a NATA accredited laboratory within two years of the 

measurement period.  The instrument settings must comply with AS IEC 61672.1-2004 and shall 

be configured for A-weighted, fast response measured over 15-minute statistical intervals. The 

microphones shall be fitted with windsocks and positioned between 1.2 metres and 1.5 meters 

above ground level. 

 

To ensure accuracy and reliability in the results, field reference checks must be both before and 

after the measurement period with an acoustic calibrator. There must be no excessive variances 

observed in the reference signal between the pre-measurement and post-measurement 

calibration for a measurement to be considered valid. This difference shall not exceed 0.5 dB. 

 

The attended noise measurements must be carried out in accordance with Australian Standard 

AS 1055–1997 "Acoustics – Description and Measurement of Environmental Noise".  

 

The  noise  emission  limit applies  for  prevailing  meteorological conditions  (winds  up  to  3m/s), 

except  under  conditions  of  temperature  inversions. 

 

 

5.2 INVESTIGATION PROCEDURES 
 

All investigative procedures must be conducted in accordance with AS 1055.1-1997 Acoustics – 

“Description and Measurement of Environmental Noise (Part 1:  General Procedures)”. 

 

The following information must be recorded and kept for reference purposes: 

 

 Type of instrumentation used and measurement procedure conducted; 

 Description of the time aspect of the measurements, ie. measurement time intervals; and 

 Positions of measurements. 

 

As per AS 1055.1-1997, all measurements must be carried out at least 3.5 m from any reflecting 

structure other than the ground.  A measurement height of 1.2 m above the ground is 

recommended.  A sketch of the area should be provided by the consultant identifying positions of 

measurement and the approximate direction and distance of noise sources. 

 

Modifying factor corrections would need to be applied for tonal or impulsive noise in accordance 

with the NSW EPA Industrial Noise Policy requirements. 
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5.3 REPORTING 
 

The following items shall be included in the report showing the noise monitoring results: 

 

 Type of monitoring methodology and scope of work; 

 Details of instruments and calibration certificated; 

 Applicable noise criteria; 

 Monitoring locations; 

 Weather conditions during monitoring; 

 Time, date and duration of monitoring; 

 Results of noise monitoring and site noise contribution; 

 Statement of compliance with noise limits; and 

 Where exceedances are found, reasons for the exceedances and strategies to manage the 

noise. 

 

5.4 MANAGEMENT OF NOISE EXCEEDANCES 
 

Where exceedances of the noise levels are found, further investigation will be necessary.  This 

would include measurement or calculation of noise levels at the affected residences and 

comparison with relevant noise criteria being made. 

 

Where exceedance at the residential location is found, a noise mitigation strategy shall be 

implemented in order to minimize and mitigate the noise impacts. 
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6. CONCLUDING REMARKS 
 

Benbow Environmental prepared a Noise Monitoring Plan for the construction and operational 

phase of the Argyle Quarry located at in Tiyces Lane, Towrang. 

 

This noise monitoring plan outlines the methodologies for the undertaking of noise compliance 

monitoring in order to review the noise performance of construction and operational activities at 

the site. 

 

The objectives of the Noise Monitoring Plan are as follows: 

 

 Identify the noise monitoring location; 

 Outline the noise monitoring methodology; 

 Determine criteria at sample locations; and 

 Provide guidance on noise monitoring timing and procedures. 

 

 

This concludes the report. 

 

 

 

 

 

 

 

 
 

Emma Hansma 

Acoustic Engineer 

Daniele Albanese 

Senior Acoustical Consultant 

R T Benbow 

Principal Consultant 

   

 

992



Argyle (NSW) Pty Ltd 

Noise Monitoring Plan 

 

 

Ref:  161048-03_NMP_REV2 Benbow Environmental 

May 2016 Page:  7 

7. LIMITATIONS 
 

Our services for this project are carried out in accordance with our current professional standards 

for site assessment investigations.  No guarantees are either expressed or implied. 

 

This report has been prepared solely for the use of Argyle (NSW) Pty Ltd, as per our agreement for 

providing environmental services.  Only Argyle (NSW) Pty Ltd is entitled to rely upon the findings 

in the report within the scope of work described in this report.  Otherwise, no responsibility is 

accepted for the use of any part of the report by another in any other context or for any other 

purpose. 

 

Although all due care has been taken in the preparation of this study, no warranty is given, nor 

liability accepted (except that otherwise required by law) in relation to any of the information 

contained within this document.  We accept no responsibility for the accuracy of any data or 

information provided to us by Argyle (NSW) Pty Ltd for the purposes of preparing this report. 

 

Any opinions and judgements expressed herein, which are based on our understanding and 

interpretation of current regulatory standards, should not be construed as legal advice. 
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1. INTRODUCTION  
 

Benbow Environmental (BE) was commissioned by Laterals Planning to conduct a Noise Impact 

Assessment for a proposed quarry located at Tiyces Lane, Towrang. 

 

The proposed development includes construction of an office building, machinery storage shed, 

extractive area and access road off Hume Hwy, and on-going rehabilitative and site screening 

involving tree planting.  The site will be used to perform open pit excavation of material is 

transported off-site on demand.  The extracted material will be crushed and screened to provide 

a range of products for use in construction. 

  

A noise impact assessment was prepared in 2009 by Benbow Environmental, but this earlier 

assessment did not account for the construction or operation of the access road. The current 

report aims to update the previous assessment to include the construction of an access road in 

the noise impact analysis.  Long-term background noise monitoring was undertaken at the 

proposed site for the purpose of this update, as the data collected in 2009 was considered 

obsolete.  

 

In the compilation of this update, Benbow consultants modelled only the noise impact of the 

construction and operation of the access road, and the results of these calculations were added 

to the results of the 2009 modelling of the other aspects of the development.  

 

1.1 SCOPE OF WORKS 
 

This noise impact assessment has been limited to the following scope of works: 

 

a) Site inspection and review of the proposed site operations; 

b) Long term and short term ambient and background noise monitoring in accordance with 

relevant NSW guidelines; 

c) Establish project specific noise levels; 

d) Determine all potential noise sources associated with the proposed development; 

e) Collect representative noise source data; 

f) Predict potential noise impacts at the nearest potentially affected receptors; 

g) Assess potential noise impacts against relevant legislation and guidelines; 

h) Recommend general ameliorative measures/control solutions (where required); and 

i) Compile this report with concise statements of potential noise impact. 

 

To aid in the review of this report, supporting documentation has been included within the 

Attachments. 
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2. SITE DESCRIPTION 
 

2.1 SITE LOCALITY 
 

The site is located in the Southern Highlands about 1 km south of the Hume Highway on Tiyces 

Lane, Towrang, NSW, 2580.  The resource covers an area of approximately 12.64 ha on a 44 ha 

site.  The population of Towrang has just exceeded the mark of 400, where 90% of the population 

lived in the Northern direction from the site, divided by Hume Highway.  The site is surrounded 

by rural land and occupying residences. 

 

Figure 2-1 shows a topographical site plan and Figure 2-2 shows an aerial view of the site as 

prepared by Laterals Planning in 2009. 
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Figure 2-1:  Topographical Site Plan 

1003



Argyle (NSW) Pty Ltd 

Noise Impact Assessment 

 

 

Ref:  161048_NIA_REV2  Benbow Environmental 

May 2016  Page:  4 
1004



Argyle (NSW) Pty Ltd 

Noise Impact Assessment 

 

 

Ref:  161048_NIA_REV2 Benbow Environmental 

May 2016 Page:  5 

Figure 2-2:  Aerial Site Plan 

 

Approx. Location 

Proposed Access Road 
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2.2 DESCRIPTION OF SITE AND SURROUNDS 
 

The site is currently zoned Rural Landscape RU2 under Goulburn Mulwaree Local Environmental 

Plan 2009.  The site is surrounded by rural land with housing on several lots. 

 

In the western direction of the proposed site, lies the forest region of Mount Towrang and Mount 

Towrang itself, while to the immediate east, the lands are semi-forest for approximately 2 km, 

followed by the forest region. 

 

To the west is Towrang Creek, providing bore water supply together with Narambula Creek that 

runs along the proposed site.  Towrang and Narambula Creeks are located perpendicular with the 

western and eastern site boundaries respectively. 

 

To the north lies Osborne Creek, running at a perpendicular axis to the northern site border.  

From the south, Jerrara Creek runs along the perpendicular axis of the southern site border. 

 

Electrical easement is located to the north-west of the proposed site.  This would be the main 

electrical power supply for the proposed site. 

 

2.3 NOISE SENSITIVE RECEIVERS 
 

The nearest noise sensitive receivers are tabulated in Table 2-1 and shown in Figure 2-2 (see 

items labelled ‘Existing and Proposed house’ in the key). 

 

Table 2-1:  Potentially Sensitive Receptors 

Receptors Address Direction 
Distance from 
Site Boundary 

(m) 

1 
51 Tiyces Lane, Boxers Creek 2580 

Lot 21 DP 621540 
NW 1140 

2 
16987 Hume Highway, Boxers Creek 2580 

Lot 3 DP 10904055 
NE 1000 

3 
Boxers Creek 2580 
Lot 2 DP 247200 

ENE 1240 

4 
249 Tiyces Lane, Boxers Creek 2580 

Lot 72 DP 750038 
SE 610 

5 
Tiyces Lane, Boxers Creek 2580 

Lot 16 DP 1018643 
SE 1600 

6 
328 Tiyces Lane, Boxers Creek 2580 

Lot 16 DP 1018643 
SE 1400 

7 
289 Tiyces Ln, Boxers Creek 2580 

Lot 2 DP 1008397 
SE 1040 

8 
287 Tiyces Lane, Boxers Creek 2580 

Lot 1 DP 1008397 
SE 900 

9 
244 Tiyces Lane, Towrang 2580 

Lot 3 DP 1087071 
SW 1070 

10 
244 Tiyces Lane, Towrang 2580 

Lot 4 DP 1087071 
SW 1220 
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Table 2-1:  Potentially Sensitive Receptors 

Receptors Address Direction 
Distance from 
Site Boundary 

(m) 

11 
Tiyces Lane, Towrang 2580 

Lot 2 DP 1087071 
SW 730 

12 
Tiyces Lane, Towrang 2580 

Lot 1 DP 1087071 
SW 640 

Not Defined 
(13) 

Tiyces Lane, Towrang 2580 
Lot 4 DP 1094055 

E 220 

 

 

The application for a proposed dwelling on Lot 4 DP 1094055 (R13) has not identified a particular 

location for the dwelling.  Thus the highest point (which is quite close to the quarry) has been 

chosen for worst case purposes during the modelling process in order to ensure compliance.  The 

best way to view the noise impact for this land owner is to look at the whole of Lot 4 DP 1094055.   

 

Once the construction phase is complete (and thus the noise controls are in place) Figure 4-7 and 

Figure 4-8 show the noise isopleths that are indicative of the noise impact for the local area as 

well as for Lot 4 DP 1094055 in particular.  It must be noted that the limit line shown in these 

figures are only for R5–R12.  The limit for this proposed dwelling on Lot 4 DP 1094055 is 43 dB(A), 

the reasoning for which is shown in Section 4.5. 

 

2.4 OPERATIONS REVIEW 
 

The operating hours are from 7am to 5pm Monday-Friday and 7am to 1pm Saturday. The quarry 

will not operate on Sundays or Public Holidays. 

 

The equipment list for the site is presented below and site layout presented in the following 

figures. 

 

 Machinery List For Extractive Activity 

► Mobile Crusher (1); 

► Material sizing screen (1); 

► Bulldozer (1); 

► Front end loader (1); 

► Backhoe (1); 

► Trucks; and 

► Water truck (1). 
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 Site Infrastructure 

► Office (including staff amenities) (1); 

► Machinery shed (1); 

► Equipment shed; 

► On site waste water management facility; 

► Access roads to office site (@ 6m width) and central quarry (@ 4m width); 

► Security compound fencing around infrastructure (including lockable access gate to 

Tiyces Lane); 

► Electricity extension to security compound; 

► Telephone extension to security compound; 

► Water supply – existing dams on site; and 

► Bore (proposed). 
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Figure 2-3:  Site Plan 
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Figure 2-4:  Detailed Site Plan 
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Figure 2-5:  Showing the New Road 

 

Proposed Access Road 
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3. EXISTING ACOUSTIC ENVIRONMENT 
 

The level of background noise varies over the course of any 24 hour period, typically from a 

minimum at 3.00am to a maximum during morning and afternoon traffic peak hours.  Therefore 

the NSW EPA Industrial Noise Policy (INP) requires that the level of background and ambient 

noise be assessed separately for the daytime, evening and night time periods.  The INP defines 

these periods as follows: 

 

 Day is defined as 7.00am to 6.00pm, Monday to Saturday and 8.00am to 6.00pm Sundays 

and Public Holidays; 

 Evening is defined as 6.00pm to 10.00pm, Monday to Sunday and Public Holidays; and 

 Night is defined as 10.00pm to 7.00am, Monday to Saturday and 10.00pm to 8.00am Sundays 

and Public Holidays. 

 

3.1 NOISE MONITORING EQUIPMENT AND METHODOLOGY 
 

Background noise level measurements were carried out using a Svantek SVAN 957 Precision 

Sound Level Meter (attended noise monitoring) and three (3) Acoustic Research Laboratories 

statistical Environmental Noise Loggers, type EL-215 (unattended noise monitoring). The 

instrument sets were calibrated by a NATA accredited laboratory within two years of the 

measurement period. Calibration certificates have been included in Attachment 1. 

 

To ensure accuracy and reliability in the results, field reference checks were applied both before 

and after the measurement period with an acoustic calibrator. There were no excessive variances 

observed in the reference signal between the pre-measurement and post-measurement 

calibration. The instruments were set on A-weighted Fast response and noise levels were 

measured over 15-minute statistical intervals.  QA/QC procedures applied for the measurement 

and analysis of noise levels have been presented in Attachment 2. The microphones were fitted 

with windsocks and were positioned between 1.2 metres and 1.5 meters above ground level. 

 

In assessing the background noise levels, any data affected by adverse weather conditions has 

been discarded according to the requirements of the NSW EPA Industrial Noise Policy (INP). The 

weather data was sourced from the Bureau of Meteorology from the Automatic Weather Station 

(AWS) located at Goulburn Airport (ID 070330). 

 

3.2 MEASUREMENT LOCATION 
 

Unattended long-term noise monitoring was undertaken from 2nd May 2016 to 7th May 2016 at 

three (3) residential locations.  Additional attended noise monitoring was undertaken on 2nd May 

2016. The noise logger locations are listed in Table 3-1 and shown in Figure 3-1.  Noise Logger 

Charts are presented in Attachment 3. 

 

Table 3-1:  Noise Monitoring Locations 

Monitoring Location Address 

A 51 Tiyces Lane, Boxers Creek 

B 16987 Hume Hwy, Boxers Creek 

C 287 Tiyces Lane, Boxers Creek 
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Figure 3-1:  Noise Monitoring Locations  

 
 

 

In accordance with the NSW EPA INP, measured noise data obtained from the above monitored 

locations has been considered representative of the various potentially affected areas 

surrounding the project site.  The relevant information, found in Section 3.1.2 on page 24 of the 

NSW INP has been reproduced below. 

 

“Most affected location(s)—locations that are most affected (or that will be most affected) 

by noise from the source under consideration as per Note 2 in Section 2.2.1. In determining 

these locations, the following need to be considered: existing background levels, noise source 

location/s, distance from source/s (or proposed source/s) to receiver, and any shielding (for 

example, building, barrier) between source and receiver. Often several locations will be 

affected by noise from the development. In these cases, locations that can be considered 

representative of the various affected areas should be monitored.” 

 

A 

B 

C 

Quarry Location 
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Table 3-2 identifies the various considered receptor locations that have been associated with the 

three (3) noise logger locations and will therefore utilise the noise criteria derived from the 

measurement data obtained from the respective noise logger. 

 

Table 3-2:  Associated Residential Receptors  

Monitoring Location Associated Residential Receptor Locations 

A R1 

B R2, R3, R13 

C R4-R12 

 

 

3.3 MEASURED NOISE LEVELS  
 

3.3.1 Long-Term Unattended Noise Monitoring Results 
 

The data was analysed to determine a single assessment background level (ABL) for each day, 

evening and night time period, in accordance with the NSW EPA INP.  That is, the ABL is 

established by determining the lowest tenth-percentile level of the LA90 noise data over each 

period of interest. The background noise level or rating background level (RBL) representing the 

day, evening and night assessment periods is based on the median of individual ABL’s determined 

over the entire monitoring period. The results of the long-term unattended noise monitoring are 

displayed in Table 3-3, Table 3-4 and Table 3-5 for the respective locations A, B and C. 

 

Daily noise logger graphs have been included in Attachment 3. 
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Table 3-3:  Unattended Noise Monitoring Results at Location A, dB(A) 

Date 
Average L1 Average L10 ABL (L90) Leq 

Day Evening Night Day Evening Night Day Evening Night Day Evening Night 

2/05/2016 62 55 51 48 44 43 38 35 35 52 48 45 

3/05/2016 63 - 54 52 - 44 38 - 35 54 - 47 

4/05/2016 62 58 50 44 49 44 34 36 35 53 48 43 

5/05/2016 64 53 50 45 44 43 35 36 35 52 46 44 

6/05/2016 60 60 50 43 52 43 33 38 33 51 53 44 

7/05/2016 58 - 54 44 - 47 35 - 32 50 - 46 

Average 61 57 51 46 47 44 * * * * * * 

Median (RBL) * * * * * * 35 36 35 * * * 

Logarithmic 
Average 

* * * * * * * * * 52 50 45 

Note:  - indicates values that has not been considered due to adverse weather conditions 
 # indicates noise measurements were not undertaken during this period 
 * Indicates values that are not relevant to that noise descriptor 
 Value in bold indicates most relevant noise descriptor 
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Table 3-4:  Unattended Noise Monitoring Results at Location B, dB(A) 

Date 
Average L1 Average L10 ABL (L90) Leq 

Day Evening Night Day Evening Night Day Evening Night Day Evening Night 

2/05/2016 55 52 51 49 48 47 41 39 38 47 45 44 

3/05/2016 - - 53 - - 49 - - 38 - - 46 

4/05/2016 51 54 53 46 50 49 38 39 38 43 47 46 

5/05/2016 51 53 52 46 50 48 40 41 34 44 47 45 

6/05/2016 49 57 53 45 53 48 37 41 36 44 51 45 

7/05/2016 52 - 56 47 - 52 36 - 37 47 - 49 

Average 52 54 53 47 50 49 * * * * * * 

Median (RBL) * * * * * * 38 40 38 * * * 

Logarithmic 
Average 

* * * * * * * * * 45 48 46 

 

Note:  - indicates values that has not been considered due to adverse weather conditions 
 # indicates noise measurements were not undertaken during this period 
 * Indicates values that are not relevant to that noise descriptor 
 Value in bold indicates most relevant noise descriptor 
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Table 3-5:  Unattended Noise Monitoring Results at Location C, dB(A) 

Date 
Average L1 Average L10 ABL (L90) Leq 

Day Evening Night Day Evening Night Day Evening Night Day Evening Night 

2/05/2016 50 48 46 43 41 41 33 34 34 41 40 39 

3/05/2016 - - 51 - - 44 - - 36  - 44 

4/05/2016 47 44 49 40 38 42 29 30 31 38 39 44 

5/05/2016 51 48 44 43 43 38 31 34 29 44 41 37 

6/05/2016 47 43 46 39 37 40 28 28 31 39 35 38 

7/05/2016 48 - 40 40 - 34 31 - 28 41 - 34 

Average 49 46 46 41 40 40 * * * * * * 

Median (RBL) * * * * * * 31 32 31 * * * 

Logarithmic 
Average 

* * * * * * * * * 
41 39 41 
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3.3.2 Short-Term Attended Noise Monitoring Results 
 

Given that the results of the unattended noise monitoring are affected by all ambient noise 

sources such as local fauna, road traffic and industrial sources, it is not possible to determine with 

precision the exact existing industrial noise contribution based on unattended monitoring alone. 

Therefore, the attended noise monitoring allows for a more detailed understanding of the 

existing ambient noise characteristics and a more meaningful final analysis to be undertaken. The 

results of the short-term attended noise monitoring are displayed in Table 3-6. 

 

Table 3-6:  Attended Noise Monitoring Results, dB(A) 

Location / Time Period  
Noise Descriptor 

Comments 
LAeq LA90 LA10 LA1 

Location A 

51 Tiyces Lane, Boxers 

Creek 

2/5/2016 

13:11 

49 38 45 63 

Traffic < 47 dB(A) 

Wind gusts < 48 dB(A) 

Distant aeroplane < 44 dB(A) 

Car passing < 74 dB(A) 

Insects < 40 dB(A) 

Birds < 43 dB(A) 

No industrial noise audible 

Noise dominated by traffic and insects 

Location B 

16987 Hume Hwy, Boxers 

Creek 

 2/5/2016 

14:24 

47 42 49 54 

Traffic < 54 dB(A) 

Wind gusts < 65 dB(A) – according to 

resident strong wind gusts are typical of 

the area 

Reverse beepers – barely audible 

Bird < 52 

Insects < 40  

No industrial noise audible 

Noise dominated by wind and traffic   

Location C 

287 Tiyces Lane, Boxers 

Creek 

2/5/2016 

15:14 

45 38 46 51 

Traffic < 54 dB(A) – on Tiyces Ln 

Wind gusts < 62 dB(A) 

Aeroplane < 40 dB(A) 

Bird < 39dB(A) 

Impulse noise from neighbour’s shed< 50 

dB(A)  

No industrial noise audible 

Noise dominated by wind and traffic   
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3.4 PHOTOGRAPHS 
 

Figure 3-2 and Figure 3-3 show the locations of the noise monitoring instrumentation at location 

A and B respectively. 

 

Figure 3-2:  Noise Logger Location A – 51 Tiyces Lane, Boxers Creek 

 
 

 

Figure 3-3:  Noise Logger Location B – 16987 Hume Hwy, Boxers Creek 

 

Unattended Monitoring 

Unattended Monitoring 

Attended Monitoring 
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Figure 3-4:  Noise Logger Location C – 287 Tiyces Lane, Boxers Creek 

 
 

 

Unattended Monitoring 
Attended Monitoring 
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4. CURRENT LEGISLATION AND GUIDELINES 
 

4.1 NSW INTERIM CONSTRUCTION NOISE GUIDELINE 
 

4.1.1 Airborne noise 
 

Residential Criteria 

 

Table 4-1 sets out management levels for noise at residences and how they are to be applied.  

Restrictions to the hours of construction may apply to activities that generate noise at residences 

above the ‘highly noise affected’ noise management level.  

 

Table 4-1:  Management Levels at Residences Using Quantitative Assessment 

Time of Day 
Management Level 

LAeq(15 minute) 
How to Apply 

Recommended 

standard hours: 

 

Monday to 

Friday 

7am – 6pm 

 

Saturday 

8am – 1pm 

 

No work on 

Sundays or 

Public Holidays 

Noise Affected 

RBL + 10 dB 

The noise affected level represents the point above 

which there may be some community reaction to noise. 

 

 Where the predicted or measured LAeq(15 minute) is 

greater than the noise affected level, the proponent 

should apply all feasible and reasonable work 

practises to meet the noise affected level. 

 The proponent should also inform all potentially 

affected residents of the nature of works to be 

carried out, the expected noise levels and duration, 

as well as contact details. 

Highly Noise 

Affected 

75 dB(A) 

The highly noise affected level represents the point 

above which there may be strong community reaction to 

noise. 

 

 Where noise is above this level, the relevant 

authority (consent, determining or regulatory) may 

require respite periods by restricting the hours that 

the very noisy activities can occur, taking into 

account: 

1. times identified by the community when they 

are less sensitive to noise (such as before and 

after school, or mid-morning or mid-afternoon 

for works near residents. 

2. if the community is prepared to accept a longer 

period of construction in exchange for 

restrictions on construction times. 
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Table 4-1:  Management Levels at Residences Using Quantitative Assessment 

Time of Day 
Management Level 

LAeq(15 minute) 
How to Apply 

Outside 

recommended 

standard hours 

Noise Affected 

RBL + 5 dB 

 A strong justification would typically be required for 

works outside the recommended standard hours. 

 The proponent should apply all feasible and 

reasonable work practices to meet the noise 

affected level. 

 Where all feasible and reasonable practices have 

been applied and noise is more than 5 dB(A) above 

the noise affected level, the proponent should 

negotiate with the community. 

 For guidance on negotiating agreements see section 

7.2.2 (RNP) 

 

 

Noise levels apply at the property boundary that is most exposed to construction noise, and at a 

height of 1.5 m above ground level. If the property boundary is more than 30 m from the 

residence, the location for measuring or predicting noise levels is at the most noise-affected point 

within 30 m from the residence. 

 

Other Sensitive Land Uses 

 

There are no other sensitive land uses in the area. 

 

4.2 NSW EPA INDUSTRIAL NOISE POLICY 
 

4.2.1 Introduction 

 

The NSW Industrial Noise Policy was developed by the NSW EPA primarily for the assessment of 

noise emissions from industrial sites regulated by the NSW EPA.  However, the policy can also be 

used by NSW Planning and Infrastructure and local government to assist in their assessment of 

potential noise issues. 

 

An important point to note in the policy is presented in Section 1.4.1.  This section states: 

 

“The industrial noise source criteria set down in Section 2 are best regarded as planning 

tools.  They are not mandatory, and an application for a noise-producing development is 

not determined purely on the basis of compliance or otherwise with the noise criteria.  

Numerous other factors need to be taken into account in the determination.  These 

factors include economic consequences, other environmental effects and the social worth 

of the development.” 

 

The policy sets out two criteria that are used to assess potential site-related noise impacts.  The 

first criterion aims at controlling intrusive noise impacts in the short-term for residences.  This 

criterion is therefore called the intrusiveness criterion. 
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The second criterion aims at maintaining a suitable amenity for particular land uses including 

residences in the long-term.  This criterion is called the amenity criterion. 

 

4.2.2 Intrusiveness Criterion 

 

The intrusiveness criterion can be summarised as: 

 

 LAeq,(15minute)  rating background level + 5 dB(A) 

 

Where the LAeq,(15minute) is the predicted or measured LAeq from noise generated within the project 

site over a fifteen minute interval at the receptor. 

 

This is to be assessed at the most affected point on or within the residential property boundary 

or if that is more than 30 m from the residence, at the most affected point within 30 m of the 

residence.  

 

4.2.3 Amenity Criterion 

 

To limit continuing increases in noise levels, the maximum ambient noise level within an area 

from industrial noise sources should not normally exceed the acceptable noise levels specified in 

Table 2.1 of the NSW INP, the applicable parts of which are reproduced in Table 4-2. 

 

Table 4-2:  NSW EPA Amenity Criteria – Recommended LAeq noise levels from industrial noise 

sources 

Type of Receptor 
Indicative Noise 

Amenity Area 
Period 

Recommended LAeq noise level 
(dB(A)) 

Acceptable 
Recommended 

Maximum 

Residence Rural 

Day 50 55 

Evening 45 50 

Night 40 45 

 

 

The existing industrial noise levels are compared to the acceptable level and Table 4-3 is then 

used to derive the applicable amenity criteria. 
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Table 4-3:  Modification to Acceptable Noise Level (ANL1) to Account for Existing Levels of 

Stationary Noise 

Total Existing LAeq Noise Level  

From Industrial Sources 

Maximum LAeq Noise Level for Noise from New Sources 

Alone 

 ANL + 2 

If existing noise level is likely to decrease in future: 

ANL – 10 

If existing noise level is unlikely to decrease in the future: 

Existing level – 10 

ANL + 1 ANL – 8 

ANL ANL – 8 

ANL –1 ANL – 6 

ANL – 2 ANL – 4 

ANL – 3 ANL – 3 

ANL – 4 ANL – 2 

ANL – 5 ANL –2 

ANL – 6 ANL – 1 

< ANL - 6 ANL 
Source: Table 2.2 NSW EPA INP 
Note: 1ANL is the recommended acceptable LAeq noise level for the specific receptor, area and time of day. 

 
 

4.3 NSW EPA ROAD NOISE POLICY 
 

The NSW Road Noise Policy has been adopted to establish the noise criteria for the potential 

noise impact associated with the off-site road traffic generated by the proposed development. 

The NSW Road Noise Policy was developed by the NSW EPA primarily to identify the strategies 

that address the issue of road traffic noise from: 

 

 Existing roads; 

 New road projects; 

 Road redevelopment projects; and 

 New traffic-generating developments. 

 

4.3.1 Road Category 
 

Based on the RNP road classification description, Hume Hwy would be classified as a Freeway or 

motorways/arterial road.   

 

4.3.2 Noise Assessment Criteria 
 

Section 2.3 of the RNP outlines the criteria for assessing road traffic noise.  The relevant sections 

of Table 3 of the RNP are shown in Table 4-4. 
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Table 4-4:  Road Traffic Noise Assessment Criteria For Residential Land Uses, dB(A) 

Road Category Type of Project/Land Use 
Assessment Criteria, dB(A)* 

Day (7 am-10 pm) Night (10 pm-7 am) 

Freeway/ arterial/ 

sub-arterial roads 

1. Existing residences affected 

by noise from new 

freeway/arterial/sub-arterial 

road corridors. 

LAeq (15 hour) 55 dB LAeq (9 hour) 50 dB 

2. Existing residences affected 

by noise from 

redevelopment of existing 

freeway/arterial/subarterial 

roads  

3. Existing residences affected 

by additional traffic on 

existing freeways/arterial 

/sub-arterial roads 

generated by land use 

developments 

LAeq (15 hour) 60 dB LAeq (9 hour) 55 dB 

* measured at 1 m from a building façade. 

 

 

4.4 VIBRATION CRITERIA 
 

The extraction operations will not employ blasting of the rock.  Therefore blasting criteria will not 

be considered. 

 

The Department of Environment and Climate Change’s “Assessing Vibration:  A Technical 

Guideline” provides guidance for acceptable levels of vibration.  The guide indicates that 

intermittent vibration should have a different criterion to continuous and impulsive vibration and 

the vibration should be measured on three axes – vertical, transverse and longitudinal.  The 

criteria are in terms of m/s2 for continuous vibration and m/s1.75 for intermittent vibration.  The 

criteria also have preferred and maximum values. 

 

The day time preferred and maximum weighted vibration values are presented in Table 4-5. 

 

Table 4-5:  Vibration Criteria for Residences During Day Time 

Vibration 
Preferred Maximum 

Z X and Y Z Z and Y 

Continuous (m/s2) 0.010 0.0071 0.020 0.04 

Impulsive (m/s2) 0.3 0.21 0.6 0.42 

Intermittent (m/s1.75) 0.20 (vector sum) 0.40 (vector sum) 
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4.5 PROJECT SPECIFIC NOISE LEVELS 
 

Construction Noise 

Table 4-6:  Site Project Specific Noise Limits (PSNL) for Construction noise, dB(A) 

Receiver Location Period 
RBL 

LAeq(15 minute) 

Noise 

Affected 

LAeq(period) 

Highly 

Noise 

Affected 

Site  

PSNL 

LAeq(15 minute) 

R1 Day 35 45 75 45 

R2, R3, R13 Day 38 48 75 48 

R4-R12 Day 31 41 75 41 

 

 

Operational Noise 

 

Noise limits for the site have been established in accordance with the principles and 

methodologies of the NSW INP, the measured background noise levels and the existing industrial 

operational noise levels of the area. 

 

According to the NSW INP, it is recommended that the more stringent noise limits be applied to 

protect the existing acoustic amenity from deteriorating. 

 

The selected On-Site Project Specific Noise Limits associated with operational activities are 

presented in Table 4-7 below. 

 

Table 4-7:  Site Project Specific Noise Limits (PSNL) for Operational Activities, dB(A) 

Receiver Location Period 

Intrusive 

Criterion 

LAeq(15 minute) 

Amenity 

Criterion 

LAeq(period) 

Site  

PSNL 

LAeq(15 minute) 

R1 Day 40 50 40 

R2, R3, R13 Day 43 50 43 

R4-R12 Day 36 50 36 

Note:  - indicates not applicable 

 

 

In all, 13 receivers were chosen as noise assessment locations for modelling.  As a means to 

achieve a conservative result, the assessment locations that were not monitored were assigned 

the lowest criteria based on their proximity to the nearest monitoring site. 

 

It should be noted that different time periods apply for the above criteria as the intrusive 

criterion considers a 15 minute assessment period while the amenity criterion requires 

assessment over the total length of time that a site is operational within each day, evening or 

night period.   

 

The most stringent criterion between intrusive and amenity criterion has been selected. 
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Road Traffic Noise 

 

The traffic produced by the site is minimal and this is expected to have negligible impact on the 

noise generated by Hume Hwy. An assessment of road traffic noise is not considered warranted. 

 

 

4.6 METEOROLOGICAL FACTORS 
 

Wind may affect the noise emission from the site and are to be assessed when these are considered 

to be a feature of the area. 

 

This section of the report presents the analysis undertaken on the 2008-2012 weather data in order 

to establish whether wind is a features of the area.  5 year data provides a representative sample for 

a detailed analysis of the seasonal wind trends of the area. 

 

Temperature inversion generally occurs on cloudless nights with little wind and prevalently during 

winter. 

 

Temperature inversion is not considered in this assessment as the site would operate during daytime 

only and, as defined in the NSW EPA INP, assessment of temperature inversion impact is confined to 

the night noise assessment period. 

 

4.6.1 Wind Effects 
 

Wind is considered to be a feature where source-to-receiver wind speeds (at 10 m height) of 3 m/s 

or below occur for 30% of the time or more in any assessment period in any season. 

 

4.6.2 Wind rose plots 
 

Wind rose plots show the direction that the wind is coming from, with triangles known as 

“petals”.  The petals of the plots in the figures summarise wind direction data into 8 compass 

directions i.e. north, north-east, east, south-east, etc.  The length of the triangles, or “petals”, 

indicates the frequency that the wind blows from that direction.  Longer petals for a given 

direction indicate a higher frequency of wind from that direction.  Each petal is divided into 

segments, with each segment representing one of two wind speed classes.   

 

Thus, the segments of a petal show what proportion of wind for a given direction falls into each 

class.  The proportion of time for which wind speed is less than 0.5 m/s, when speed is negligible, 

is referred to as calm hours or “calms”.  Calms are not shown on a wind rose as they have no 

direction, but the proportion of time consisting of the period under consideration is noted under 

each wind rose. 

 

The concentric circles in each wind rose are the axis, which denote frequencies.  In comparing the 

plots it should be noted that the axis varies between wind roses, although all wind roses are 

similar in size.  The frequencies denoted on the axes are indicated beneath each wind rose. 

 

Wind is considered to be a feature where source-to-receptor wind speeds (at 10 m above 

ground) of 3 m/s or below occur for 30% or more of the time in any assessment period in any 

season.   
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The meteorological data was obtained from the BOM weather data from Goulburn Airport AWS 

ID 070330. 

 

Seasonal wind rose plots for the site-representative meteorological file have been included in 

Figure 4-1, based on the BOM data received. 
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Figure 4-1:  Wind Rose Plots – BOM Goulburn Airport AWS ID 070330 2015 – Day time 

All Seasons Summer Season (December – February) 

 
Average Wind Speed:  5.40m/s 

Axis Frequencies:  7%, 14%, 21%, 28%, 35% 

 
Average Wind Speed:  5.61m/s 

Axis Frequencies:  6%, 12%, 18%, 24%, 30% 

Autumn Season (March – May) Winter Season (June – August) 

 
Average Wind Speed:  4.56m/s 

Axis Frequencies: 6%, 12%, 18%, 24%, 30% 

 
Average Wind Speed:  5.54m/s 

Axis Frequencies:  9%, 18%, 27%, 36%, 45% 

Spring Season (September – November) Legend 

 
Average Wind Speed:  5.91m/s 

Axis Frequencies: 8%, 16%, 24%, 32%, 40% 
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Based on the information presented from the weather data, source-to receiver wind speeds of 

3 m/s or below are present for less than 30% of the time therefore wind effects have not been 

included in the assessment. 

 

 

4.6.3 Weather Conditions Considered in the Assessment 
 

The following conditions will be considered in this noise impact assessment considered: 

 

 Condition A:  Neutral Weather Conditions. 

 

Details of the considered meteorological conditions have been displayed in Table 4-8. 

 

Table 4-8:  Meteorological Conditions Assessed in Noise Propagation Modelling 

Condition Classification 
Ambient 

Temp. 

Ambient 

Humidity 

Wind 

Speed 

Wind 

Direction 

(blowing 

from) 

Temperature 

Inversion 

Affected 

Receiver 
Applicability 

A Neutral 10 °C 70% 0 m/s - No All All periods 
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5.  NOISE IMPACT ASSESSMENT 
 

An outline of the predictive noise modelling methodology and operational noise modelling 

scenarios have been provided in this section of the report. 

 

5.1 MODELLING METHODOLOGY 
 

Predictive Noise Modelling was carried out using the Concawe algorithm within SoundPLAN v7.3.  

This model has been extensively utilised by Benbow Environmental for assessing noise emissions 

for numerous sites, and is recognised by regulatory authorities throughout Australia.  The model 

allows for the prediction of noise from a site, at the specified receptor, by calculating the 

contribution of each noise source. 

 

The noise sources as well as the topographical features of the subject area and receiver locations, 

were all input into the noise model to determine the noise emissions of the proposed 

development at the nearest potentially affected residences. Based on inspection, the local 

topography for the area appears to be consistent with levels as printed on the topographic map.  

 

The modelling scenario has been carried out using the LAeq descriptor.  Using this descriptor, noise 

emission levels were predicted at the nearest potentially affected sensitive receivers to 

determine the noise impact against the project specific noise levels and other relevant noise 

criteria in accordance with the NSW EPA Industrial Noise Policy. 

 

5.2 NOISE SOURCES 
 

The sound power levels for the identified noise sources associated with the construction activities 

and operational activities have been calculated from measurements of sound pressure levels 

undertaken by acoustic engineers from Benbow Environmental during operations at similar 

facilities. 

 

Due to the heavily fractured nature of the basalt, clearly apparent in the drilling cores, it is 

unlikely that a rock breaker will be required.  All material will be winnable with a bulldozer and 

loader. 

 

A-weighted third octave band centre frequency sound power levels have been used and are 

presented in Table 5-1 and Table 5-2 below. The noise sources utilised as part of this assessment 

comprise of the primary noise generating activities associated with the effective operation of the 

proposed development. 
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Table 5-1:  A-weighted Sound Power Levels Associated with Road Construction Noise, dB(A) 

Noise Source Overall 

Tip Truck 107 

Vibratory Roller 103 

Grader  110 

Excavator 107 

Water Cart 110 

Chain Saw 107 

Rock Hammer 117 

Reversing Alarm 105 

 

 

Table 5-2:  A-weighted Sound Power Levels Associated with Operational Activities, dB(A) 

Noise Source Overall 

Komatsu Bulldozer (DA55A) 104 

Front End Loader Cat 966C 104 

Crusher and Screen 111 

Articulated Dump Truck 104 

Excavator 109 

Backhoe 105 

 

 

5.2.1 Modelling Scenarios 
 

The following table details the scenarios included in the SoundPLAN noise model. 

 

Table 5-3:  Scenario Details 

Scenario 

Number 

Construction 

/Operation 
Description Sources Figure 

Scenario 1 Construction 

Construction of road at 

the northern end and 

construction of quarry 

(north and south) 

Road Construction 

Tip Truck 

Vibratory Roller 

Grader  

Excavator 

Water Cart 

Chain Saw 

Rock Hammer 

Reversing Alarm 

 

Quarry Construction 

Komatsu Bulldozer (DA55A) 

Front End Loader Cat 966C 

Articulated Dump Truck 

Excavator 

Backhoe 

Figure 5-1 

Figure 5-6 

Figure 5-7 
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Table 5-3:  Scenario Details 

Scenario 

Number 

Construction 

/Operation 
Description Sources Figure 

Scenario 2 Construction 

Construction of road at 

the southern end and 

construction of quarry 

(north and south) 

Road Construction 

Tip Truck 

Vibratory Roller 

Grader  

Excavator 

Water Cart 

Chain Saw 

Rock Hammer 

Reversing Alarm 

 

Quarry Construction 

Komatsu Bulldozer (DA55A) 

Front End Loader Cat 966C 

Articulated Dump Truck 

Excavator 

Backhoe 

Figure 5-2 

Figure 5-6 

Figure 5-7 

Scenario 3 Construction 
Construction of road at 

the northern end 

Road Construction 

Tip Truck 

Vibratory Roller 

Grader  

Excavator 

Water Cart 

Chain Saw 

Rock Hammer 

Reversing Alarm 

Figure 5-3 

Scenario 4 Construction 
Construction of road at 

the southern end 

Road Construction 

Tip Truck 

Vibratory Roller 

Grader  

Excavator 

Water Cart 

Chain Saw 

Rock Hammer 

Reversing Alarm 

Figure 5-4 

Scenario 5 Construction 
Construction of quarry 

(north and south) 

Quarry Construction 

Komatsu Bulldozer (DA55A) 

Front End Loader Cat 966C 

Articulated Dump Truck 

Excavator 

Backhoe 

Figure 5-5 

Figure 5-6 

Figure 5-7 

Scenario 6 Operational 

Quarry operating with 

equipment operating at 

the southern side of the 

quarry site 

Komatsu Bulldozer (DA55A) 

Front End Loader Cat 966C 

Crusher and Screen 

Articulated Dump Truck 

Backhoe 

Figure 5-8 
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Table 5-3:  Scenario Details 

Scenario 

Number 

Construction 

/Operation 
Description Sources Figure 

Scenario 7 Operational 

Quarry operating with 

equipment operating at 

the northern side of the 

quarry site 

Komatsu Bulldozer (DA55A) 

Front End Loader Cat 966C 

Crusher and Screen 

Articulated Dump Truck 

Backhoe 

Figure 5-9 

 

 
The following figures show the locations of the noise sources.  
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Figure 5-1:  Construction Noise Sources Location – Scenario 1 

 
 

Quarry Construction 

Sources 

Road Construction 

Sources  
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Figure 5-2:  Construction Noise Sources Location – Scenario 2 

 
 

Quarry Construction 

Sources 

Road Construction 

Sources  
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Figure 5-3:  Construction Noise Sources Location – Scenario 3 

 
 

Road Construction 

Sources  
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Figure 5-4:  Construction Noise Sources Location – Scenario 4 

 
 

Road Construction 
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Figure 5-5:  Construction Noise Sources Location – Scenario 5 
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Figure 5-6:  Construction Noise Sources Location – Quarry North (Scenario 1,2,5) 
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Figure 5-7:  Construction Noise Sources Location – Quarry South (Scenario 1,2,5) 
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Figure 5-8:  Operational Noise Sources Location – Scenario 6 
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Figure 5-9:  Operational Noise Sources Location – Scenario 7 

 
 

Onsite Traffic (to 

Hume Hwy) 

1048



Argyle (NSW) Pty Ltd 

Noise Impact Assessment 

 

 

Ref:  161048_NIA_REV2 Benbow Environmental 

May 2016 Page:  45 

5.2.2 Modelling Assumptions 
 

The relevant assessment period for operational noise emissions is 15 minutes when assessing 

noise levels against the Intrusive Criterion; therefore noise source durations detailed throughout 

the following assumptions section should be considered per 15 minute period in view of potential 

noise impacts under worst-case scenarios.  Each assessment-specific assumption has been 

detailed below: 

 

 Off-site topographical information has been obtained from Land and Property Information 

topographic map and implemented in SoundPLAN v.7.3. 

 

 On-site topography has been obtained from the site survey plans provided by the client. 

 

 All ground areas surrounding the subject site and the nearest nominated occupancies have 

been modelled considering different ground factors ranging from 0 to 1. 

 

 All residential receivers were modelled at 1.5 m above ground level at the most noise-

affected point within 30 m of the residence and also at the residence façade. 

 

 The proposed facility will operate from 7.00am to 5.00pm, therefore only the day time period 

has been assessed. 

 

 

5.2.2.1 Construction Noise 

 

 All equipment have been modelled as operating simultaneously over the assessment period. 

 

 Reverse beeper has been considered to be audible 25% of the time over a 15 minute period 

from operating vehicles. 

 

 All road construction sources have been model at 1m operating 100% of the time. 

 

 

5.2.2.2 Operational Noise 

 

 Pit depth is measured from the highest point on the original surface level within the pit; 

 

 Mobile plant sources have been modelled as point sources and road trucks have been 

modelled as line sources; 

 

 All equipment associated with the operations of the quarry have been considered to be 

operating 100% of the time over any 15 minute assessment period 

 

5.3 PREDICTED NOISE LEVELS – CONSTRUCTION 
 

The construction is modelled at the existing ground level with no earth berms.  These are built 

during the construction phase.   
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The crusher will not operate until the temporary and permanent noise barriers reach a height 

4 m.  Therefore the crusher is not considered in the construction noise prediction.  An excavator 

has been added as a noise source to the construction scenarios only.   

 

Table 5-4:  Predicted Noise Levels – Construction Noise Scenario 1 – dB(A) 

Receiver Criteria 

Predicted Noise levels at Receivers 

Surface Level – no noise 

barriers 

2 m down + 3 x 4 m 

noise barriers 

3 m down + 3 x 4 m 

noise barriers 

Sources to 

South 

Sources to 

the North 

Sources to the 

North 

Sources to the 

North 

1 45 40 40 40 40 

2 48 45 45 45 45 

3 48 36 36 36 36 

4 41 37 37 28 27 

5 41 29 29 28 27 

6 41 30 30 30 28 

7 41 34 34 32 31 

8 41 35 35 34 32 

9 41 33 33 33 33 

10 41 32 31 31 31 

11 41 27 27 26 24 

12 41 39 38 38 38 

 

Table 5-5:  Predicted Noise Levels – Construction Noise Scenario 2 – dB(A) 

Receiver Criteria 

Predicted Noise levels at Receivers 

Surface Level – no noise 

barriers 

2 m down + 3 x 4 m 

noise barriers 

3 m down + 3 x 4 m 

noise barriers 

Sources to 

South 

Sources to 

the North 

Sources to the 

North 

Sources to the 

North 

1 45 38 38 38 38 

2 48 40 40 39 39 

3 48 36 36 35 35 

4 41 39 39 35 35 

5 41 28 28 27 26 

6 41 31 31 30 29 

7 41 34 34 33 32 

8 41 36 36 35 34 

9 41 37 37 37 37 

10 41 35 35 35 35 

11 41 29 29 29 28 

12 41 43 43 43 43 

Note Greyed areas indicate an exceedance of the criteria. 
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Table 5-6:  Predicted Noise Levels – Construction Noise Scenario 3 – dB(A) 

Receiver Criteria 

Predicted Noise levels at Receivers 

Surface Level – no noise barriers 

1 45 40 

2 48 45 

3 48 36 

4 41 22 

5 41 27 

6 41 27 

7 41 30 

8 41 31 

9 41 30 

10 41 29 

11 41 18 

12 41 33 

 

 

Table 5-7:  Predicted Noise Levels – Construction Noise Scenario 4 – dB(A) 

Receiver Criteria 

Predicted Noise levels at Receivers 

Surface Level – no noise barriers 

1 45 38 

2 48 39 

3 48 35 

4 41 35 

5 41 25 

6 41 28 

7 41 31 

8 41 33 

9 41 36 

10 41 34 

11 41 27 

12 41 42 
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Table 5-8:  Predicted Noise Levels – Construction Noise Scenario 5 – dB(A) 

Receiver Criteria 

Predicted Noise levels at Receivers 

Surface Level – no noise 

barriers 

2 m down + 3 x 4 m 

noise barriers 

3 m down + 3 x 4 m 

noise barriers 

Sources to 

South 

Sources to 

the North 

Sources to the 

North 

Sources to the 

North 

1 45 30 30 30 26 

2 48 31 32 21 18 

3 48 28 29 20 15 

4 41 37 37 27 25 

5 41 25 25 23 16 

6 41 27 27 26 21 

7 41 31 31 28 22 

8 41 33 32 30 23 

9 41 31 30 30 30 

10 41 29 28 28 28 

11 41 26 26 25 23 

12 41 37 36 36 36 

 
 
Exceedance of 2dB(A) was predicted for Scenario 2 at receptor R12. Therefore construction of the 
southern half (50%) of the access road must not occur at the same time as construction of the 
quarry. Construction noise levels are predicted to comply with project specific noise levels at all 
other considered residential receptors.  
 

5.4 PREDICTED NOISE LEVELS – OPERATIONAL 
 

Initial modelling showed that the quarry would not comply with the project-specific noise levels.  

Thus noise controls were investigated and modelled.  After many model runs it was seen that 

3 earth berms, each 4 m in height were needed to the NE, SE and SW in order to reduce the noise 

levels.  In reality these 4 m noise barriers will consist of 2 metres of earth berm with a 2 m solid 

panel fence constructed on top.  However even with these noise controls it was found that the 

criteria were still not met.  The cause of the exceedance is associated with the crusher operations 

during the early stage of the development. 

 

The local topography of the area poses particular problems.  It is undulating in all directions and 

produces a particular noise impact on R12 due to this location being on the side of a hill and not 

quite behind it. 

 

Thus it was decided to delay the operating of the crusher screen until the pit reached a depth at 

which the noise impact would be screened by the walls of the pit.  As a result, the crusher screen 

was removed as a noise source from the construction noise modelling and for the 1st stage of pit 

excavation.  The crusher was then added as a noise source at different pit depths until acceptable 

noise levels were predicted to be achieved at the residential receivers. 

 

A mid-point model (at a pit depth of 10 m) was also run to show the predicted noise levels at this 

depth. 
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The predicted noise levels at the receivers when the berms are 4 m in height, with the pit 2 m 

deep and with the crusher operating are shown in Table 5-9. 

 

Table 5-9:  Modelling Results – with crusher operating, 3 x 4 m berms, 2 m pit depth, Leq 

Receiver 
Modelled Noise Level For Each Scenario (dB(A)) 

Criteria Sources South Sources North 

1 40 31 31 

2 43 31 32 

3 43 28 30 

4 36 29 28 

5 36 20 20 

6 36 25 23 

7 36 26 25 

8 36 27 27 

9 36 32 31 

10 36 30 30 

11 36 25 23 

12 36 39 39 

Note   Greyed areas indicate an exceedance of the criteria. 

 

 

A noise isopleth of this model is shown Figure 5-10. 

 

The criterion is not met by between 3 dB at this pit depth and berm height for Location 12.  

Therefore the major noise contributors were identified at these locations and controls 

investigated.  A scenario was run with the crusher not operating at this depth, shown in Section 

5.4.1.1.1. 
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Figure 5-10:  Noise Isopleth for 2 m pit depth, crusher operating with 4 m berms, sources N 
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5.4.1.1.1 Without crusher operating and with 4m earth berms, 2 - 3 m pit depth 

 

Table 5-10:  Modelling Results – without crusher operating and with 3 x 4 m berms, 2 m pit depth 

Receiver 

Modelled Noise Level For Each Scenario (dB(A)) 

Criteria 

Pit – 2 m deep Pit – 3 m deep 

Sources 

South 

Sources 

North 

Sources 

South 

Sources 

North 

1 40 29 29 28 27 

2 43 21 21 19 17 

3 43 25 19 17 15 

4 36 27 26 23 23 

5 36 19 20 14 14 

6 36 24 23 18 18 

7 36 24 24 20 19 

8 36 26 26 21 21 

9 36 30 28 23 27 

10 36 29 28 21 26 

11 36 22 23 16 21 

12 36 37 36 28 33 

Note –  Greyed areas indicate an exceedance of the criteria. 

 

 

Non-compliance has been reduced to within 1 dB of the criteria for Location R12.  This is 

considered to be a negligible exceedance. 

 

At a pit depth of 3 m noise compliance is met at all locations, with the crusher not operating. 

 

5.4.1.1.2 Crusher begins operating  

 

In order for the site to comply with the project-specific noise limits, the crusher can only begin 

operating when: 

 

 The 3 berms have reached a height of 4 m; 

 The floor of the pit is at least 3 m in depth from the highest elevation on the surface; and 

 The crusher is placed in a hole 5 m deep (below the 3 m pit depth) and positioned in the 

middle of the south-eastern berm. 

 

Operating within these conditions gives the predicted noise levels shown in Table 5-11. 
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Table 5-11:  Modelling Results - When crusher begins operating:  

Berms 4 m, crusher in a 5 m pit, pit floor 3 m below highest elevation from the surface. 

Receiver 
Modelled Noise Level For Each Scenario (dB(A)) 

Criteria Sources N, 3 m pit depth 

1 40 29 

2 43 22 

3 43 17 

4 36 25 

5 36 16 

6 36 20 

7 36 21 

8 36 23 

9 36 27 

10 36 27 

11 36 22 

12 36 34 

 

 

A graphical representation of the noise impact on the surrounding environment is shown as noise 

isopleths in Figure 5-11. 

 

With the crusher in a 5 m pit below a pit depth of 3 m and with two 4 m earth berms compliance 

is achieved with the crusher operating.  The noise reduction achieved can be seen visually by 

comparing Figure 5-10 and Figure 5-11. 
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Figure 5-11:  Noise Isopleth – 3 m pit depth + 5m crusher pit, 3 x4 m berms, sources to the North. 
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5.4.1.1.3 Mid-point Noise (10m depth) 

 

Table 5-12 shows the mid-point noise levels that are predicted at each of the nearest receivers.  This 

assumes a pit depth of 10 m, no crusher pit and the two permanent berms at a height of 4 m above the 

original ground level.  The temporary berm has been modelled to be below the pit walls at this depth 

and is therefore considered to be removed. 

 

Table 5-12:  Modelling Results – Mid-Point, Leq, 2 x 4 m earth berms 

Receiver 
Modelled Noise Level For Each Scenario (dB(A)) 

Criteria Sources South Sources North 

1 40 20 19 

2 43 22 21 

3 43 18 16 

4 36 22 21 

5 36 11 10 

6 36 13 12 

7 36 16 15 

8 36 18 17 

9 36 18 22 

10 36 17 24 

11 36 14 14 

12 36 26 27 

 

 

Compliance is predicted to be met at all locations at this depth and is expected at all depths below this 

level. 

 

The noise isopleth at a depth of 10 m is shown in Figure 5-12. 
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Figure 5-12:  Noise Isopleth at a pit depth of 10 m 
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5.4.2 Vibration 

 

The level of vibration would not be perceptible at site boundaries based on numerous 

observations at similar operating quarries studied by Benbow Environmental.  Thus, further 

assessment is not considered warranted. 

 

5.4.3 Traffic Noise 

 

It is expected that an average of 120 m3 will be extracted per day (assuming 250 days of 

operation per annum).  This quantity is expected to be exported with a fleet of 37 tonne trucks.  

Thus it has been estimated that there will be 7 truck loads per day leaving the site.  Employee and 

delivery vehicles have been assumed at 4 vehicles per hour.  Thus, the total vehicle movements 

per day are estimated at 22 movements.  The vehicles have a speed limit of 60km/hr on the off-

site road.  It has been assumed that 4 truck movements in 1hr will predict the worst case noise 

levels for the respective receivers. 

 

As the proposed access road connects to Hume Hwy the vehicles are not expected to access any 

local roads in the area. The impact of 4 vehicles per hour on the Hume Hwy existing traffic noise 

is expected to be negligible. Further assessment is not considered warranted 

 

5.5 NOISE CONTROL MEASURES 
 
Construction of the southern half (50%) of the access road must not occur at the same time as 
construction of the quarry site itself. Construction noise levels are predicted to comply with 
project specific noise levels at all other considered residential receptors. 

 

Compliance has been predicted to be expected during normal quarrying operations under the 

following operating conditions: 

 

 Operations can begin when the noise barrier/ earth berm height reaches 4 m and the pit 

depth is 3 m, as long as the crusher is not operating.  These conditions result in predicted 

noise compliance at all locations. 

 

 The crusher can begin operating under the following conditions: 

► The permanent noise barrier / earth berm has reached a height of 4 m; 

► The floor of the pit is at least 3 m in depth from the highest elevation on the original 

surface; and 

► The crusher is placed in a hole 5 m deep (below the 3 m pit depth) and positioned in the 

middle of the south-eastern berm. 

 

If these operating conditions are followed the site is predicted to comply at all locations 

under full quarrying operations. 

 

With the above noise controls implemented during the construction and operational stages of 

the quarry development, it is predicted that the noise impact on the local environment will be 

minimal and in line with what is currently experienced from the Carrick Quarry. 
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6. CONCLUDING REMARKS 
 

Benbow Environmental (BE) was commissioned by Laterals Planning to conduct a Noise Impact 

Assessment for a proposed quarry located at Tiyces Lane, Towrang. 

 

A noise impact assessment was prepared in 2009 by Benbow Environmental and did not account 

for the construction or operation of the access road. This report updates the previous assessment 

to include the construction of an access road in the noise impact analysis.   

 

Long-term background noise monitoring was undertaken at the proposed site for the purpose of 

this update, as the data collected in 2009 was considered obsolete.  

 

In the compilation of this update, Benbow consultants modelled only the noise impact of the 

construction and operation of the access road, and the results of these calculations were added 

to the results of the 2009 modelling of the other aspects of the development. 

 

The locations of nearby noise sensitive receivers have been identified with their approximate 

distance from the pit. 

 

Detailed predictive noise modelling showed that by developing a 4 m permanent noise berm on 

the SW and SE and NE sides of the quarry (as shown in Figure 5-9) during construction; combined 

with specific operating conditions for the crusher, will result in minimal noise impact on the local 

noise environment. 

 

This concludes the report. 

 

 

 

 
 

 

 
 

Emma Hansma 

Acoustic Engineer 

Daniele Albanese 

Senior Acoustical Consultant 

R T Benbow 

Principal Consultant 
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7. LIMITATIONS 
 

Our services for this project are carried out in accordance with our current professional standards 

for site assessment investigations.  No guarantees are either expressed or implied. 

 

This report has been prepared solely for the use of Argyle (NSW) Pty Ltd, as per our agreement 

for providing environmental services. Only Argyle (NSW) Pty Ltd is entitled to rely upon the 

findings in the report within the scope of work described in this report.  Otherwise, no 

responsibility is accepted for the use of any part of the report by another in any other context or 

for any other purpose. 

 

Although all due care has been taken in the preparation of this study, no warranty is given, nor 

liability accepted (except that otherwise required by law) in relation to any of the information 

contained within this document.  We accept no responsibility for the accuracy of any data or 

information provided to us by Argyle (NSW) Pty Ltd for the purposes of preparing this report. 

 

Any opinions and judgements expressed herein, which are based on our understanding and 

interpretation of current regulatory standards, should not be construed as legal advice. 
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Attachment 1:  Calibration Certificates 
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Attachment 2:  QA/QC Procedures 
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Calibration of Sound Level Meters 

 

A sound level meter requires regular calibration to ensure its measurement performance remains 

within specification.  Benbow Environmental sound level meters are calibrated by a National 

Association of Testing Authority (NATA) registered laboratory or a laboratory approved by the 

NSW Environment Protection Authority (EPA) every two years and after each major repair, in 

accordance with AS 1259-1990. 

 

The calibration of the sound level meter was checked immediately before and after each series of 

measurements using an acoustic calibrator.  The acoustic calibrator provides a known sound 

pressure level, which the meter indicates when the calibrator is activated while positioned on the 

meter microphone. 

 

The sound level meters also incorporate an internal calibrator for use in setting up.  This provides 

a check of the electrical calibration of the meter, but does not check the performance of the 

microphone.  Acoustical calibration checks the entire instrument including the microphone.  

Calibration certificates for the instrument sets used have been included as Attachment 1. 

 

Care and Maintenance of Sound Level Meters 

 

Noise measuring equipment contains delicate components and therefore must be handled 

accordingly.  The equipment is manufactured to comply with international and national standards 

and is checked periodically for compliance.  The technical specifications for sound level meters 

used in Australia are defined in Australian Standard AS 1259 – 1990 “Sound Level Meters”. 

 

The sound level meters and associated accessories are protected during storage, measurement 

and transportation against dirt, corrosion, rapid changes of temperature, humidity, rain, wind, 

vibration, electric and magnetic fields.  Microphone cables and adaptors are always connected 

and disconnected with the power turned off.  Batteries are removed (with the instrument turned 

off) if the instrument is not to be used for some time. 

 

Investigation Procedures 

 

All investigative procedures were conducted in accordance with AS 1055.1-1997 Acoustics – 

“Description and Measurement of Environmental Noise (Part 1:  General Procedures)”. 

 

The following information was recorded and kept for reference purposes: 

 

 type of instrumentation used and measurement procedure conducted; 

 description of the time aspect of the measurements, ie. measurement time intervals; and 

 positions of measurements and the time and date were noted. 

 

As per AS 1055.1-1997, all measurements were carried out at least 3.5 m from any reflecting 

structure other than the ground.  The preferred measurement height of 1.2 m above the ground 

was utilised.  A sketch of the area was made identifying positions of measurement and the 

approximate location of the noise source and distances in meters (approx.). 
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Unattended Noise Monitoring 

 

NOISE MONITORING EQUIPMENT 

ARL noise loggers type Ngara and EL-215 were used to conduct the long-term unattended noise 

monitoring.  This equipment complies with Australian Standard 1259.2–1990 "Acoustics – Sound 

Level Meters" and is designated as a Type 1 and Type 2 instrument suitable for field use.  

 

The measured data is processed statistically and stored in memory every 15 minutes.  The 

equipment was calibrated prior and subsequent to the measurement period using a Rion NC-73 

sound level calibrator.  There were no significant variances observed in the reference signal 

between the pre-measurement and post-measurement calibrations.  Instrument calibration 

certificates have also been included in Attachment 1. 

 

METEOROLOGICAL CONSIDERATION DURING MONITORING 

For the long-term attended monitoring, meteorological data for the relevant period were 

provided by the Bureau of Meteorology, which was considered representative of the site for 

throughout the monitoring period. 

  

DESCRIPTORS & FILTERS USED FOR MONITORING 

Noise levels are commonly measured using A-weighted filters and are usually described as dB(A).  

The "A-weighting" refers to standardised amplitude versus frequency curve used to "weight" 

sound measurements to represent the response of the human ear.  The human ear is less 

sensitive to low frequency sound than it is to high frequency sound.  Overall A-weighted 

measurements quantify sound with a single number to represent how people subjectively hear 

different frequencies at different levels. 

 

Noise environments can be described using various descriptors depending on characteristics of 

noise or purpose of assessments.  For this survey the LA90 was used to analyse the monitoring 

results.  The statistical descriptors LA90 measures the noise level exceeded for 90% of the sample 

measurement time, and is used to describe the “Background noise”.  Background noise is the 

underlying level of noise present in the ambient noise, excluding extraneous noise or the noise 

source under investigation.   

 

Measurement sample periods were fifteen minutes.  The Noise -vs- Time graphs representing 

measured noise levels at the noise monitoring location are presented in Attachment 3.  
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ATTENDED NOISE MONITORING  

 

NOISE MONITORING EQUIPMENT 

The attended short-term noise monitoring was carried out using a SVANTEK SVAN957 Class 1 

Precision Sound Level Meter.  The instrument was calibrated by a NATA accredited laboratory 

within two years of the measurement period.  The instrument sets comply with AS 1259 and was 

set on A-weighted, fast response. 

 

The microphone was positioned at 1.5 metres above ground level and was fitted with a windsock.  

The instrument was calibrated using a Rion NC-73 sound level calibrator prior and subsequent to 

the measurement period to ensure the reliability and accuracy of the instrument sets.  There 

were no significant variances observed in the reference signal between the pre-measurement 

and post-measurement calibrations.  Instrument calibration certificates have also been included 

in Attachment 1. 

 

WEATHER CONDITIONS 

It was partially cloudy, find without significant breeze.   

 

METHODOLOGY 

The attended noise measurements were carried out generally in accordance with Australian 

Standard AS 1055–1997 "Acoustics – Description and Measurement of Environmental Noise".  
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Attachment 3:  Daily Noise Logger Charts   

 

1074



 

 

 
 

 

 
 

 

1075



 

 

 
 

 

 
 

 

1076



 

 

 
 

 

 
 

1077



 

 

 
 

 

 
 

 

1078



 

 

 
 

 

 

1079



 

 

 
 

 

 

1080



 

 

 
 

 

 

1081



 

 

 
 

 

 
 

1082



 

 

 
 

 

 
 

1083



1084



 

 
 
 
 
 
 
 
 
 
 
 

P. Water Cycle Management Study by SEEC incorporating: 
a. Water Cycle Management Study April 2017. 

b. Waste Water Assessment 23/3/2015. 
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Suites 7 and 8 
68-70, Station Street, Bowral  Tel. 02 4862 1633 
PO Box 1098  Fax. 02 4862 3088 
Bowral NSW 2576  reception@seec.com.au 

   

 

   

 The General Manager 
Goulburn Mulwaree Shire Council 
Locked Bag 22 
Goulburn NSW 2580  

 
  
  
  

   STRATEGIC ENVIRONMENTAL  
& ENGINEERING CONSULTING 

Our reference: 15000087-L-01  
www.seec.com.au Your reference:   

   
   
  23rd March 2015 

 
 

Dear Sir/Madam 

Re: Onsite Wastewater Management 
Proposed Site Amenities  

Lot 1 DP 1094055, Tiyces Lane, Towrang, NSW, 2580 

 

SEEC have been commissioned by Argyle (NSW) Pty Ltd to prepare this revision to 

an existing On-site Wastewater Management Study for this site prepared by Laterals 

Planning and Environmental. That report is attached to this letter. 

The Laterals Report identified a location for an onsite wastewater management 

system to serve the proposed amenities for a quarry development. It identified a 

potential load of 150 L/day and recommended wastewater be treated in an Aerated 

Wastewater Management System, with treated effluent disposed by irrigation. 

It is now proposed to change the method of wastewater treatment and disposal to a 

septic tank to absorption trench system.  Assuming the same design load (150L/d) 

and a clay loam subsoil, the required length of trench (600 mm wide) is 150/10/0.6 = 

25 m. The permissible maximum length of trench is 20 m so two trenches would be 

built each 0.6 m x 12.5 m. A splitter box will be used to evenly dose each trench. The 

septic tank will have a capacity of 3,000L and be fitted with an outlet filter, which 

will require periodic cleaning. The system would be located in the same area shown 

in Figure 3 of the Laterals Report. The trenches would be built along the contour, 

end-to-end. 
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 Principals: Mark Passfield CPESC and Andrew Macleod CPSS CPESC ABN 97 155 426 289 

Yours sincerely 

 

Mark Passfield 

Director 

SEEC 
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240 Cowper Street, (PO Box 1326) Goulburn NSW 2580 
Tel (02) 4821 0973   Fax (02) 4821 0954 

enquires@laterals.com.au 

 
 

Print with watetrm 
 
 
 

 

 

 

On-site Wastewater 
Management Study 

 

 
 

Lot 1 DP 1094055, Tiyces Lane, Towrang, NSW, 2580. 
 

November 2008 
Project 8043 

 
 
Prepared by: 
John Chapple 
Laterals Environmental 
240 Cowper Street, Goulburn, NSW, 2580 
Ph: (02) 4821 0973 
Fax: (02) 4821 0954 
Email: chapple@laterals.com.au 
Date: 16/12/2008 

 

 
Planning 

Engineering & Management 
Environmental 

1089



                                                               Laterals Environmental                                                                                                     

 

 2 

 

Document Certification 
 
I certify that I have prepared this report following the standards and guidelines set out in: 
 

(i) Environment and Health Protection Guidelines: Onsite Sewage Management for Single 
Households (Department of Local Government, 1998); 

 
(ii) AS/NZS 1547: On-site Domestic Wastewater Management (Standards 

Australia/Standards New Zealand, 2000); 
 

(iii) SCA (2006). Neutral or Beneficial Effect on Water Quality Assessment Guidelines. 
 
 
This report has been developed based on agreed requirements as understood by Laterals at the time 
of the investigation. It applies only to the specific task on the nominated lands. Other interpretations 
should not be made, including changes in scale or application to other projects. 
 
Any recommendations contained in this report are based on an honest appraisal of the opportunities 
and constraints that existed at the site at the time of the investigation, subject to the limited scope 
and resources available.  
 
Should the conditions encountered on site during subsequent works appear to differ from those 
anticipated by this report, the company requests that it be notified immediately and given an 
opportunity to review any recommendations.  
 
Conditions might vary because both natural processes and human activities affect surface and 
subsurface features.  
 
Geotechnical consultants cannot always anticipate unexpected variations in the surface or 
subsurface conditions – the potential for this will depend partly on any soil/water sampling location 
and/or frequency.  
 
Within the confines of the above statements and to the best of my knowledge, this report does not 
contain any incomplete or misleading information. 
 
 
 
John Chapple BAgr  
Environmental Consultant 
Laterals Environmental 
 
16/12/2008 
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1 Introduction 
 
Laterals Environmental have been commissioned by Mr to provide this On-site Wastewater 
Management Study (OWMS). It is required to accompany a development application for the 
construction of a quarry on Lot 1 DP 1094055, Tiyces Lane, Towrang, NSW, 2580. 

 

 
 
Figure 1 Property layout on topographic map. Topographic map copyright LPI Australia.
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2 Proposed Development 
 
It is proposed to construct a quarry on the site with a proposed amenities and storage shed, as 
shown in Figure 1. A new road or right-of-carriageway is proposed for the lot with access to Tiyces 
Lane. 
 
A proposed amenities has been identified on the lot and an assessment of that sites suitability for 
onsite wastewater management has been compiled. The site is not serviced by reticulated water, so 
we anticipate that domestic supply will come from rainwater tanks, used to collect roof runoff from 
houses or sheds. 
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3 The Site 
 

3.1 General Conditions 

 
The site is located on a side slope, off Tiyces Lane, Towrang. The proposed amenities and storage 
shed is located on lands that appear to be above the geomorphic level of the 1% AEP.  
 
There are numerous drainage depressions that run through the site. 

 

3.2 Catchments 

 
Numerous drainage depressions traverse this site. When siting the potential disposal area, 
appropriate buffer distances of 100m must be maintained to the creeks and 40m to drainage 
depressions. 
 

3.3 Climate 

 
Goulburn has a temperate climate, with warm summers and temperatures below 15ºC in winter. 
According to the Australian Bureau of Meteorology (BOM), Goulburn receives a mean annual rainfall 
of 650mm and experiences 1,277mm mean annual evaporation. Rainfall is evenly distributed 
throughout the year, but with a peak in November and trough in July; evaporation is greater in late 
spring and summer. Evaporation exceeds rainfall for most of the year and so the climate is 
considered a minor limitation to onsite effluent disposal. 
 
Table 1 Monthly rainfall and evaporation for Goulburn Progress St (BOM, 2006) 
 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
mean rainfall (mm) 61 59 56 51 48 46 45 58 50 57 66 54 
mean evaporation (mm) 195 154 127 78 50 33 37 59 84 118 150 192 
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3.4 Soils and Geology 

3.4.1 Soil Landscape Mapping 

 
1:100,000 Soil Landscape mapping by the Department of Land and Water Conservation (DLWC), now 
the Department of Natural Resources (DNR) and the Sydney Catchment Authority (SCA) (2002) 
identifies two soil landscapes at this site. 

 
i. Tarrawarra Soil Landscape consists of undulating low hills and rises on meta-sediments. Poor 

acidic, saline and sodic soils. Severe erosion problems. Originally from the Braidwood 1:100 
000 sheet this landscape occurs within the Bungonia Hills physiographic region. 

 
ii. Durran Durra Soil Landscape consists of rolling to steep hills on meta-sediments. Infertile 

stony landscape often left under timber. Often 40 % or greater surface cobbles and stones.  
The landscape is commonly found within the Bungonia Hills Physiographic Region, with 
occurrences also in the Canyonleigh Hills, and Wollondilly Physiographic Regions. 

 
iii. Jaqua Soil Landscape consists of Long foot-slopes and Undulating low rises on Ordovician 

meta-sediments, Devonian Granite and Permian sediments in the Marulan district. Slopes are 
gentle (2-7%) and relief is very minor (<30 m). Gully erosion is common in drainage lines and 
open depressions. 

 

3.4.2 Tarrawarra Soil Landscape 

 
SCA/DLWC (2002) found the Tarrawarra Soil Landscape to have the following characteristics and 
limitations: 
 

 Localised poor drainage; 
 
 Localised seasonal waterlogging; 

 
 Localised high run-on; 

 
 Localised shallow soils and non-cohesive soils; 

 
 Localised high foundation hazard; 

 
 Localised gully erosion; 

 
 Localised potential saline recharge zone and discharge zone; 

 
 Localised salinity hazard and seepage scalds and 
 
 Widespread sheet erosion hazard. 
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3.4.3 Durran Durra Soil Landscape 

 
SCA/DLWC (2002) found the Durran Durra Soil Landscape to have the following characteristics and 
limitations: 
 

 Localised steep slopes and mass movement; 
 

 Localised poor drainage and permanently high watertables; 
 

 Localised seasonal waterlogging; 
 

 Widespread shallow soils and non-cohesive soils; 
 

 Localised rock outcrop; 
 

 Localised high foundation hazard and groundwater pollution hazard; 
 

 Widespread potential saline recharge zone; 
 

 Localised saline discharge zone; 
 

 Localised salinity hazards and seepage scalds; 
 

 Widespread gully and sheet erosion hazard and 
 

 Localised poor moisture availability. 

3.4.4 Jaqua Soil Landscape 

 
SCA/DLWC (2002) found the Jaqua Soil Landscape to have the following characteristics and 
limitations: 

 
 Localised poor drainage and seasonal waterlogging; 
 
 Localised flood hazard; 

 
 Localised permanently high watertables; 

 
 Widespread high run-on; 

 
 Localised high foundation hazard; 

 
 Localised groundwater pollution hazard; 

 
 Localised gully erosion hazard; 

 
 Widespread sheet erosion hazard; 

 
 Localised potential saline recharge zone and saline discharge zone and 

 
 Localised salinity hazard and seepage scalds. 
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The limitations, identified in the Soil Landscape mapping do not present significant constraints for 
the proposed development of the site; however the buildings will need to be suited so that they 
avoid drainage depressions located on site. 

 

 
 
Figure 2 Lot 1, 3 & 4, DP 1094055, Tiyces Lane, Towrang, NSW, 2580. Soil Landscapes across the site 
(SCA/DLWC, 2002). 
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3.4.5 Site-Specific Investigations 

 

A soil profile was excavated on site. The site investigation results provided in Section 7.1, Appendix 1 
of this report contains the full profile descriptions. The soils on the lot on which the proposed 
buildings are to be located are as follows: 
 

Layer 1: 0-300 mm. Light brown sandy loam. Minimal coarse fragments. 
 

Layer 2:  500->800 mm. Yellow brown clay loam. Minimal coarse fragments.  
 
 

3.4.6 Soil Testing 

 
Soil samples from the lot were assessed for a suite of tests relevant to onsite effluent management. 
The most relevant results from this testing are in Table 2, and the full list of results are included in 
Appendix 3. 
 
Table 2 Soil Test Results 

Sample EC (dS/m) pH CEC Psorp (mg/kg) Texture EAT 
0-300mm 0.01 5.4 7.0 266 SL 3(2) 

500->800mm <0.01 5.5 12.8 640 CL 5 

 
In summary the testing shows: 
 

i. All soils are non-saline. 
 

ii. Soils are moderately acidic to be ameliorated with lime. 
 

iii. Soils are moderately structured and suitable for surface irrigation. 
 

iv. The in situ P-sorption value for these soils is 2057kg/ha. 
 

 

3.5 Bore Search 

 
A bore search was conducted at www.nratlas.nsw.gov.au on 16 December 2008. No registered bores 
were identified on site or within 250m of the proposed new building site. 
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4 Onsite Wastewater Management 
 

4.1 Method of Investigation 
 
Site and soil inspections were undertaken at the proposed site and a summary of the findings for the 
lot is given in Section 7.1, Appendix 1. Slope, aspect, grass cover, rock outcrop, soil profile and, most 
importantly, distances to creeks/dams were all noted in the field. All soil investigations were done by 
hand-excavation using an auger. 

4.2 Wastewater Treatment Options 
 
This study has identified a proposed wastewater system based on site-specific site and soil conditions 
and the proposed built environment. If the effluent management area is to be relocated in the 
future, soils will need to be assessed and the OWMS (On-site Wastewater Management Study) 
amended. 
 

 Effluent disposal via spray irrigation from an Aerated Wastewater Treatment System (AWTS) 
will be suitable for this site. 

4.3 Design Wastewater Loading 
 
It is assumed that an amenities building will be built on the lot. Therefore, based on 10 employees 
(Tea rooms with restroom facilities as per AS/NZS 1547:2000); 150l/day of wastewater will be 
produced. 

4.4 Sizing of Irrigation Areas 
 
The sizing of the irrigation areas are determined by undertaking hydraulic and nutrient balances. In 
the relatively dry climate of this area, the nutrient balances are the determining factor and they are 
limited by the nitrogen uptake potential of the pasture grasses and the P-sorption potential of the 
soils.  
 
Based on the laboratory results, in section 3.4.5, P-sorption is moderate due to moderate amounts of 
clay within the subsoils with an in situ value of 2057kg/ha.  
 
Using:  
 

 These site specific phosphorus sorption rates; 
 
 Standard nitrogen and phosphorus concentrations in effluent derived from an AWTS and 

 
 Standard nutrient uptake values for vegetation 

 
The required irrigation area for a loading of 150L/day is 120m2 for nitrogen and 141m2 for 
phosphorous, therefore phosphorus will be the limiting factor for determining the size of the 
irrigation area on this lot. 
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4.5 General Requirements for Irrigation Areas 

4.5.1 Buffer Distances 

 
Irrigation areas must be positioned where the risk of effluent runoff into watercourses is minimised. 
To ensure this the Sydney Catchment Authority (SCA) requires the following buffers: 
 

 40m to drainage depressions and farm dams 
 

 100m to perennial and intermittent water courses 
 
 150m to the Wollondilly River. 

 

4.5.2 Irrigation Type 

 
There are two main types of irrigation: 
 

i. Semi – fixed surface spray irrigation (the most economical); and 
 

ii. Subsurface irrigation 
 
Surface spray irrigation may only be used on lands where the slope is less than 10%, otherwise 
subsurface irrigation is required. Slope gradient is given in the lot description. This lot has a slope 
gradient of less than 10% therefore surface spray irrigation is permissible. 
 
N.B. Surface spray irrigation cannot be used within 15 m of any building. And subsurface irrigation 
can be used within 3-6m of a building. 
 

4.5.3 Vegetative Cover 

 
Surface and subsurface irrigation areas must be well vegetated before they are commissioned, to 
prevent possible runoff and erosion. 
 
Vegetation is also required to promote nutrient uptake. Pasture grass is the most suitable form of 
vegetation. The site will need vegetation improvement to ensure suitable pasture cover is available 
across the effluent management area (EMA).  
 
Council should inspect the EMA at the site before they issue an approval to occupy the dwelling. This 
will ensure they are well prepared and ready for commissioning. Acidity in topsoil’s can be 
remediated using an application of lime. This will help encourage the establishment of appropriate 
pasture grasses.  
 
Pasture species that may be considered are O’Connor strawberry clover, ryegrass and tall fescue. 
Pasture species with maximized growth during the cooler months are ideally suited to this climate. 
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4.5.4 Detailed Drainage Diagram 

 

  
  
Figure 3 Lot 1, 3 & 4, DP 1094055, Tiyces Lane, Towrang, NSW, 2580. Detailed drainage diagram 
(SCA/DLWC, 2002). 
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4.5.5 Remediation Measures 
 
Some mitigation measures are required: 
 

 The new building will require the establishment of appropriate pasture grasses across the 
entire EMA; 

 
 Surface irrigation is suitable for this lot due to a minimal slope gradient; 

 
 EMA’s must be fenced off to livestock; 

 
 Contour banks or diversion berms are not required for this lot due to a low potential of run 

on from up slope (Due to positioning of dwelling with respect to the EMA); 
 

 An application of lime is required to raise the soil pH over the EMA. 
 

 It is advised that an agricultural drain be positioned upslope of the EMA to divert possible 
run on water away from the site. 
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5 Conclusion 
 
In conclusion, site and soil conditions on this lot are considered suitable or can be made suitable for 
an aerated wastewater treatment system (AWTS) (or similar) with subsequent disposal of treated 
effluent via surface irrigation.  
 
Appendix 1 provides details of the proposed lot, including specific management requirements.  
 
Providing the general and site-specific mitigation measures contained in this report are adhered to 
we consider that the risk of pollution to receiving waters is minimal. 
 
Based on a 10 employees (Tea rooms with restroom facilities as per AS/NZS 1547:2000), an irrigation 
area of 141m2 is required. 
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7 Appendices 

7.1 Appendix 1:  Site Descriptions 
 

Lot: 1 GPS Reference: 0760590E 6150351N 
Slope Position: Minimal slope. Slope: 2-5% 
Run-on: Minimal run on due to positioning of EMA and installation of 

agricultural drain.             

Exposure/Aspect: North western aspect, with a moderate to good exposure to sun and 
wind. 

Erosion: Minimal erosion potential.        

Vegetation Suitability: Good cover of native and introduced pasture grasses however needs 
to be maximized prior to being commissioned. 

Proximity to watercourses: Numerous drainage depressions or watercourses affect this site. 

Rock Outcrop: Nil Soil Landscape: Tarrawarra 
Soil Profile: Depth 

(mm) 
Colour, texture pedality, mottles, fragments 

Layer 1: 0-300 Light brown sandy loam. 10% coarse fragments. 

Layer 2: 500->800 Yellow brown clay loam. Minimal coarse fragments.  
 

Photos, comments etc: Insitu P-sorption = 2057kg/ha 
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7.2 Appendix 2:  Nutrient Balance Sheets 

 

Lot 1 DP 1094055, Tiyces Lane, Towrang, NSW, 2580.       

Nutrient Balances         

Expected Wastewater Quantity: 150L/day  Phosphorus Loading    

Nitrogen Balance    
Determine the amount of phosphorous that can be absorbed 
without reaching over 50 years.   

The formula used to determine the area requirements based on     

organic matter and nutrient loads is as follows:        

 A = C×Q     Pabsorbed = calculated from laboratory data  

            Lx                              = 2057kg/ha   

                   = 0.2057kg/m2   

          

Where: A = Land area (m2)     Determine the amount of vegetation uptake over 50 years. 

          

 C = Concentration of nutrient or BOD (mg/l)   Puptake = 3×365×50   

    = 20mg/l                = 54 750 mg/m2   

                 = 0.055kg/m2   

 Q = Treated wastewater flow rate (l/d)       

     =150l/d    
Determine the amount of phosphorus generated over 
that time.   

          

 Lx = Critical loading rate of nutrient or BOD (mg/m2/d)             

     = 25mg/m2/d                C = Concentration of phosphorous (mg/l)  

                     = 12mg/l    

          

Nitrogen Loading     Pgenerated = total phosphorous concentration × volume of wastewater 

 A = 120m2 minimum area for total nitrogen                   = 12×150×365×50   

                      = 32.85kg   

          

Trench Length Design    Irrigation area = Pgenerated/(Pabsorbed + Puptake)   

                               = 141m2    

The formula used to design the trench length based on design daily flow,      

Design Loading Rate (DLR) and width is as follows:        

 L =  Q          

   DLR×W         

          

Where:  L = Length in m         

          

 Q = design daily flow in L/day        

     = 150L/day         

          

 DLR = Design Loading Rate in mm/day       

         = 5mm/day (Clay Loam)        

          

 W = Width in m         

     = 0.6m         

          

Trench Length         

 L = 50m       
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7.3 Appendix 3:  Soil Laboratory Test Results 
 

 
 
From the Department of Lands, Scone Research Station Laboratory.  

1108



 

 
 
 
 
 
 
 
 
 
 
 
 

Q. Archaeological assessments incorporating: 
a. Towrang Survey Report – Aboriginal site survey and 

assessment by Stedinger Associates March 2009. 

b. Lot 1 AHIMS search 17/5/2016. 

c. Lot 2 AHIMS search 17/5/2016. 

d. PLALC Report 15/8/2016. 
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S. Water supply matters incorporating: 
a. Water Supply Review by Hydroilex. 

b. WAL 35518 – Edition 3 - 50M 20/3/2015. 
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   HYDROILEX PTY LTD  ABN 57 003 372 834 

 HYDROILEX GEOLOGICAL CONSULTANTS 
  38 GIBBS STREET, MIRANDA 2228 SYDNEY: 

FAX:   
(02) 9540 1029 
(02) 9540 1002 

Groundwater  
Environmental 
Petroleum & Mineral 
Geosciences 

5-7 WILLIAM STREET, MOLONG 2866: 
                      338 JERRARA RD, MARULAN 2579 

(02) 6366 8877 
 

Email johnlee@hydroilex.com.au  
www.hydroilex.com.au 

 Mobile 0428 401 280 

 
 
Mr Peter Miller 
PO Box 4 
MITTAGONG.2575 
 
Attention: Mr Peter Miller 
Director, Argyle (NSW) Pty Limited 
 
Re: Determination of Water Supply Requirements for Tiyces Lane Proposed Basalt Quarry 
(Hydroilex Report HG16.1.4GO) 
 
BACKGROUND 
 
A review of the necessary water requirements to satisfy water needs for a 30,000 m3 proposed 
basalt quarry on Lot 1 DP 1094055, located at 63 Curlewin Lane Towrang 2580 has been 
undertaken for a number of reasons, principally: 
 

1. To determine what volume of the existing groundwater entitlement assigned to WAL35518 
and should be eventually assigned for an ‘industrial’ purpose. 

2. To clarify the necessary water requirements necessary for quarrying purposes. 
3. To provide the necessary application process with NSW Office of Water (NOW) to endorse 

the existing entitlement for the relevant purpose. 
 
Reference is made to the various studies conducted by Hydroilex at the site, particularly in relation 
to investigations for groundwater supply and securing of licenses during the period 2011 to 2012. 
 
Hydroilex has been associated with the design of numerous water supply projects in the region, and 
elsewhere in NSW for mining, agricultural and domestic supplies. We are most familiar with 
procedures for legal, licensing and hydrogeological certification of groundwater supplies, and can 
provide any necessary support in respect of the objectives being sought with Council. 
 
 
 WATER REQUIREMENTS FOR QUARRYING OPERATIONS 
 
Water requirements are generally determined by the following factors where the rock material is 
crushed on-site: 
 

1. Competency of the material being crushed i.e. brittleness, composition.  
2. Amount of dust generation. (e.g. limestone compared to basaltic and volcanic rock). 
3. Size fraction of crushing. 
4. Moisture content of the rock. 
5. Wetting requirement for transportation. 
6. Numbers of truck movements. 
7. Road maintenance, road composition, road length. 
8. Need for washing the product. 
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Table 1 summarises the necessary water required, at the time, when the studies were conducted by 
SEEC in 2008. 
 
Table 1. Summary of Water Requirements for Proposed Tiyces Lane Quarry (Reference 1 
SEEC Water Cycle Management Study, 2008) 
 
 
TRUCK 
MOVEMENTS 
PER DAY 

THROUGHPUT 
Tonnes/annum 
tpa 

ACCESS 
ROAD 
(m) 

DUST 
SUPRESSION 
AT CRUSHER 

ML/yr 

DUST SUPPRESSION 
ON ACCESS ROAD 
 

ML/yr 

TOTAL 
REQUIRED 
ML 

TOTAL 
AVAILABLE 
ML 

14 60,000 260m 
+ 

200m 

3 L/tonne Determined on 
basis of rainfall & 

evapotranspiration 

  

   0.18 0.75 – 1.0 1.2 ML 50 ML 
 
 
A review of other operations have been conducted within local and regional NSW, and it is 
determined on a pro-rata basis for volume-comparison purposes that the estimated water 
requirements are in the range of 2 to 5 ML/yr for a 60,000 tpa production operation. On that basis, 
we recommend that 5 ML be assigned for ‘industrial’ purposes out of the 50 ML assignment. 
 
It has been proposed that potable water for the project is sourced by rainwater. 
 
 
NSW OFFICE OF WATER REQUIREMENTS 
 
The existing WAL 35518, having a share component of 50 units (50 ML) is currently linked to 
production bores GW111826 & GW111827. These bores were drilled, tested and certified by 
Hydroilex.  
 
The existing WAL is currently assigned to a number of purposes (recreation, irrigation, stock, & 
domestic). An application to assign a relatively small component of the WAL for ‘industrial’ 
purposes will be triggered by issue of the Development Approval for the proposed operation, being 
processed as a ‘designated development’.  
 
An application for a variation in water use with NOW for the proposed quarrying operation is a 
simple matter of lodging an application, and may subsequently be issued simultaneously with 
project approval. 
 
 
SUMMARY 
 
The following summarises the matters determined in this report: 
 

 The project water demands for the project are easily catered for within the available 
groundwater license entitlement, where it is recommended that 5 ML of the available 50 
ML (i.e.10%) is assigned for the purpose of ‘industrial’ use. 

 The assignment of (5 ML) for the appropriate purpose can be triggered by the issue of a 
Project Approval, and endorsed by NOW by variation in water use. 
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 The necessary application for variation of the usage purposes of WAL 35518 is a matter of 
lodging an ‘Application for approval for water supply works, and/or water use’. 

 We do not see the need for any specific groundwater level monitoring for the low volume of 
water required for the project; there are no issues which would impact on other users, or 
identified environmentally sensitive sites in the region. 

 The operation will not necessitate any requirements for compliance with ‘aquifer 
interference policy’, since the water supply aquifer is not in hydraulic communication with 
the basalt material being proposed for quarrying. 

 It is recommended that water assigned for ‘recreation’ purposes, be utilised for the 
development of irrigation needs for vegetation barriers associated with development. 

 Hydroilex can provide significant supporting documentation to support the 
recommendations and advice provided in this review. 

 
 
 

 
 
John Lee 
 
Geoscientist 
 
30.1.16 
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T. NSW Office of Water advice 18/12/2015. 

1223



  

1224



On Friday 18 December, 2015 Richard Meares wrote: 
 
Hi Peter, 
  
To answer your earlier enquiry: 
  
The access licences held by Argyle Gravel and Concrete Pty Limited are: 
  
WAL 35518 for 50 units, linked to approval 10CA117967 
  
WAL 37325 for 100 units, not currently linked to any approval. 
  
The access licence(s) now held by Argyle are in the general category Aquifer. These 
access licences may be utilised for any purpose and this may include the proposed 
extraction of water supply for industrial purposes for the quarry. There are no current 
restrictions in purpose with this category of access licence. 
  
There are, however restrictions in purpose with the approval. 
  
The approval 10CA117967 is currently held by Argyle Gravel and Concrete Pty Limited 
and has purposes Recreation- Low security; Irrigation, Stock and Domestic listed on the 
approval. 
  
If the approval is to be used for the extraction of bore water for industrial purposes, you 
can lodge an application for an amended approval, to amend the purpose of the 
approval. The outcome of this step is that the approval will now include industrial 
purposes on the approval in addition to the existing purposes. 
  
The application for this process is attached. The fee for administration, advertising, and 
basic assessment is $1286.30. If there are any other assessment requirements, additional 
special assessment fees may apply. 
  
You currently have an access licence linked to the approval and an access licence not 
linked to any approval.  
  
If you decide to link the WAL 37325 to the same approval, you will need to lodge a 
separate do a separate dealing, called a change in Nominated Works, or 71W dealing. 
(You will need to complete the section for 71W on the form).The outcome of this dealing 
process is that WAL37325 will then be linked to approval 10CA117967. 
The fee for the dealing processing charges is $758.84. 
  
A basic annual water service charge for an access licence is approximately $105 per 
annum and then increases incrementally, depending on how many ML is held on the 
access licence(s), and how much water is used in the water year. 
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Please note that even though WAL 37325 is not linked to an approval, you will still need 
to pay charges. 
  
For further clarity on potential annual water charges for the different areas, I would 
suggest you check the charges on the website site for groundwater management charges 
at: 
  
http://www.water.nsw.gov.au/water-management/fees-and-charges 
  
I hope this helps with your enquiry. 
  
Regards 
  
Richard Meares 
  
 
 
Richard Meares | Water Regulation Officer 
Hunter, Sydney & South Coast 
Water Regulation Group 
NSW Department of Primary Industries | Water 
Level 11 | 10 Valentine Avenue | Parramatta NSW 2150 
Locked Bag 5123 | Parramatta NSW 2124 
T: 02 8838 7527 | F: 02 8838 7554 
E: richard.meares@dpi.nsw.gov.au 
W: www.dpi.nsw.gov.au | www.water.nsw.gov.au 
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U. Geos Ripability Assessment Revised Memorandum. 
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REVISED MEMORANDUM 
 

SUBJECT Rippability Potential  Assessment  for Curlewin Lane  

Basalt, Marian Vale.  

 
DATE 1/03/2016 
 
FROM: Alison Cole  
 
 
TO Peter Miller 
 
 
Rippability Assessment of two basalt cores, Curlewin Lane  
 
 
Geos Mining has been asked to assess the rippability potential of basalt at Curlewin Lane proposed 
quarry, Marian Vale, for the production of coarse aggregate. The assessment is based on the qualitive 
and semiquantitive analysis of core from two diamond drillholes. 
 
For this project the Rock Quality Designation (RQD) is considered to be a suitable way to assess the 
potential rippability of the Curlewin Basalt as it reflects the number and frequency of natural joints and 
breaks in the core.  
 
RQD is a semi-quantitative measure of rock competency used in engineering geology assessment, 
mainly for the purposes of tunneling and foundation work, to determine what reinforcement is 
required. RQD is a method of evaluating of the joints, fractures and discontinuities of cored rock. 
 
 It is calculated by 
 
 RQD % = (sum of all ‘sound’ core pieces >10cm/ total length of the core run)*100 
 
Only natural breaks in largely solid core are considered, for example joints, thin bedding partings, voids 
due to dissolution.  
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Values of <25%RQD are classified as very poor rock mass quality , Figure 1. In general a very poor rating 
in RQD will indicate a high proportion of breaks which will correlate in general with good rippability 
potential.  
 
 

 

Figure 1 The correlation between RQD and rock mass quality (Deere 1968) 

 
 
Rippability assessment prior to actual ground breaking is a semi-quantitative relative indication of the 
ripping potential of the rock, and actual ground testing with a suitably rated bulldozer/digger should be 
carried out to confirm the estimated ease of rippability. 
 
NB. This RQD rating will not necessarily correlate with or reflect on the use of the rock as a source of 
aggregate. Independent testing has confirmed the suitability of the material for this purpose. 
 
The assessment of the Tertiary basalt at Curlewin Lane, Marian Vale has been carried out on two cores: 
MVDDH6  drilled in 2006 and Curlewin Basalt Core 2 drilled in 2008. The distance between the two 
holes is approximately 60m, Table 1. 
 A third hole was drilled and the material used for aggregate testing and was not used for this 
rippability assessment. Figure 2 shows the location of the drill holes. 
 
 
 
 
  

Core drilled easting northing Basalt 
thickness (m) 

MVDDH6 2006 761075 6150462 17.5 
Curlewin Basalt Core2 (BH2) 2008 761014 6150447 17.3 
Curlewin Basalt Core3 (BH3) 2008 761089 6150428 n/a 

    

Table 1 Location details of the two cores from the Tertiary basalt (MGA94 zone 55) 
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Figure 2 Location of drill holes 

 
The basalt is described as an olivine basalt, with an average 15% secondary minerals. Its mineral 
composition is: 
 
 49% feldspar 
 21% pyroxene 
   9% olivine 
   6% magnetite, ilmenite 
 15% secondary minerals (clays and altered olivine) 
 
The alteration producing the secondary minerals occurred around the time of the flow itself as surface 
water affected the basalt and the material is present as interstitial patches in the groundmass. 
The basalt shows evidence of slight superficial weathering along joints, indicated by limonitic coatings. 
Trenching carried out during the initial exploration stages suggests the occurrence of weathered coarse 
grained gabbro as dykes and veins in the basalt. 
 
In this project a rippability potential assessment is given based on RQD and supported by a range of 
geological factors observed in the core and aggregate sample. The factors include: 
 

 Rock type:   olivine basalt 

 Grainsize:  fine to medium grained, 0.1mm to 1.5mm 

 Rock fabric:  crystalline, porphyritic, interlocked phenocrysts,tough 

 Weathering:  slight to moderate weathering is evident on joints  

 Jointing/fracturing: very jointed throughout, a slight decrease in number with depth  

 Coatings : joint coatings are limonitic, <1mm on the majority, up to 5mm on vertical joints 

 Ease of break:   joints readily open and unhealed, or broken with hammer tap 

 Calculated RQD from core:  see separate section below 
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The cores have high density fracturing and jointing in vertical & horizontal orientation, with greater 
frequency of jointing in horizontal and low angle orientations. Joints are typically lightly coated with 
orangey yellow limonite, and show tendency to open easily. 
 

RQD Results 
 
MVDDH6 was drilled in 2006 and logged (see Appendix 2 for the original lithology log). The second core 
(Curlewin Basalt Core 2) was drilled in 2008 and not geologically logged at the time. Both drillholes 
were vertical. Vertical orientation of the drilling is considered suitable for this rippability assessment. 
 
The cores have been stored under cover in a shed with minimal disturbance and a comparison has 
been made with the original core photos to confirm the integrity of the current measurements (i.e. no 
further significant breaking of the core has occurred and the current measurements are 
representative). See Appendix 1 for photos of MVDDH6, comparing the core condition from 2006 with 
2015. 
 
Results of the RQD measurements for the two cores are presented in Table 2 and Table 3. 
In both cores the rock is rated as very poor quality for engineering purposes. The joints are generally 
open and otherwise easily broken by a hand held hammer. 
  
Typical joint coatings are less than 1mm thick on the horizontal and low angle joint facings. The coating 
material is limonitic (iron oxide material). The joint spacing for the horizontal and low angle sets ranges 
from approximately 1cm to 15cm. 
 
It is thought that the jointing is the result of the cooling process when the lava was extruded. Vertical 
joints are typical of the columnar pattern of cooled basalt flows. The horizontal jointing with the thin 
coatings indicates that water travelled along the fracture faces but has not penetrated into the rock to 
any significant extent. 
 
 

 
Figure 3 Thin limonitic coating on joint facing, typical for the horizontal and low angle joint sets 
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Figure 4 Thicker weathering zone along vertical joints 

 
The vertical joints are more weathered and open, Figure 4. The thickness of the weathered material is 
slightly irregular, averaging 5mm. The vertical joint spacing is unknown at this stage. 
 
In drillhole MVDDH6 the RQD classification 1 is rated as very poor rock mass quality and is therefore 
assessed as potentially rippable. 
 

Table 2 RQD for MVDDH6, October 2015 

In general the jointing frequency decreases with depth, particularly at depths greater than 13m, but 
the material still is classified as RQD grade 1 and is potentially rippable. 
 

DATE: 8/10/15 PROJECT:ARGYLE QUARRY 
core diameter:  
43mm MVDDH6 drilled   2006 

RUN 
From 
(m) 

To 
(m) drill 

Recovery 
(m) 

total length pieces 
core>10cm (m) RQD 

RQD 
grade comments 

1 0 2   2 
 

0 1 overburden, not available 

2 2.1 3   0.9 0 0 1   

3 3 3.3   0.3 0 0 1   

4 3.3 3.55   0.25 0 0 1 
3 sets: nearly vertical fracture  + 
horizontal +angled  

5 3.55 5.55   2 0 0 1 
in general fracture spacing is 
increasing with depth 

6 5.55 6.4   0.85 0 0 1   

7 6.4 8.1   1.7 0 0 1 
 

8 8.1 10.05   1.95 0 0 1   

9 10.05 11.5   1.45 0 0 1 
 

10 11.5 13.4   1.9 0 0 1   

11 13.4 16.5   3.1 0.02 0.6 1 2 pieces 10cm each 

12 16.5 19.25   2.75 0.01 0.4 1 1 piece 

13 19.25 20.5   1.25 0 0.0 1 into the underlying clay @~19.50m 
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DATE: 8/10/15 
PROJECT: ARGYLE 

QUARRY 
core diameter:    
50mm  

Curlewin basalt core 2 drilled 
2008                                                         

RUN 
From 
(m) To (m) drill 

Recovery 
(m) 

total length pieces 
core>10cm (m) RQD 

RQD 
grade 

Comments on core 
pieces 

1 0 1.9   1.9 0 0.0 1 
 2 1.9 2   0.1 0 0.0 1   

3 2 2.99   0.99 0 0.0 1   

4 3 3.93   0.93 0 0.0 1 
 5 4 4.97   0.97 0.023 2.5 1 10cm +13cm  

6 5 5.94   0.94 0.052 5.4 1 15cm+24cm+13cm 

7 6 6.96   0.96 0.01 1.1 1   

8 7 7.97   0.97 0.01 1.0 1 
 9 8 8.99   0.99 0 0.0 1   

10 9 9.99   0.99 0.023 2.3 1 13cm+10cm 

11 10 11   1 0.01 1.0 1   

12 11 11.98   0.98 0.034 3.4 1 10cm+10cm+14cm 

13 12 12.99   0.99 0.01 1.0 1   

14 13 13.98   0.98 0.023 2.3 1 10cm+13cm 

15 14 14.97   0.97 0.037 3.8 1 12cm+15cm+10cm 

16 15 15.94   0.94 0.022 2.3 1 10cm+12cm 

17 16 16.95   0.95 0.047 4.9 1 10cm+15cm+11cm+11cm 

18 17 17.93   0.93 0.023 2.5 1 13cm+10cm 

19 18 18.93   0.93 0.032 3.4 1 10cm+12cm+10cm 

20 19 19.9   0.9 0 0.0 1 into clay ~19.20m 

Table 3 RQD for Curlewin Basalt Core 2, October 2015 

 
In drillhole Curlewin Basalt Core 2 the RQD classification 1 is rated as very poor rock mass quality and is 
therefore assessed as potentially rippable.  Overall this core had fewer fractures than MVDDH6, and 
the frequency further decreased at a depth of around 12m down core but the RQD grade remains poor 
throughout. 
 

Conclusions 
 
Assessment of the RQD of the two drill cores from the proposed quarry at Curlewin Lane Marian Vale 
indicates that the basalt has a very poor rock mass quality.  There has been no significant 
deterioration in the physical state of the core since it was drilled so the measurements taken are 
representative.  It is therefore considered that the basalt has high potential for extraction by ripping 
throughout its full thickness as proposed, negating the need for any blasting. 
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