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1 INTRODUCTION 
 
South Coast Concrete Crushing and Recycling Pty Ltd (SCCCR) operates the Nowra 
Brickworks Quarry within Mining Leases (ML) 5087 and 6322.  The operation is located 
adjacent to the Princes Highway, South Nowra (Figure 1). Currently extraction of shale 
material is ongoing within ML 5087 and is suspended within ML 6322 pending granting of 
planning approval. 
 
Heggies Pty Ltd (Heggies) was commissioned by City Plan Services Pty Limited to undertake 
a noise assessment for SCCCR’s current and proposed future operations at the Nowra 
Brickworks Quarry. 
 
The following report assesses the noise impact of the current and proposed future operations 
at existing residences.  Design criteria are based on an ambient noise survey and noise 
emissions computed and assessed relative to the design criteria.   
 
A summary of the acoustic terminology used in this report is presented in Appendix A.  
 
 
2 DESCRIPTION OF THE PROPOSAL 
 
The Project Site is located at South Nowra within the Shoalhaven City Council.  Situated 
approximately 5km south of the Nowra CBD, the site is adjacent to the Princes Highway.  The 
Project Site comprises two mining lease areas, namely, ML 5087 to the north and ML 6322 to 
the south.  ML 5087 has been largely disturbed by extraction-related activities. By contrast, 
ML 6322, has been partially disturbed by extraction-related activities, with the majority of the 
lease area covered by native vegetation. 
 
To the east of the site, across the Princes Highway, is a low density commercial/industrial 
development.  Enterprises situated directly opposite the main entrance to the Project Site 
include a butchery and a concrete batching operation with various other commercial operations 
situated along the highway. 
 
The nearest residences to the site are a single isolated residence, adjacent to the southern 
Project Site boundary (260 Princes Highway), a residence located approximately 140m to the 
north of the northern boundary of the Project Site, residences on Links Road, approximately 
850m to the west-northwest and residences on Old Southern Road, approximately 630m to the 
northeast.  In addition, a single isolated residence associated with a sawmill is located 
adjacent to the southern boundary of the site.  
 
The proposed continued and expanded use of the Nowra Brickworks Quarry would incorporate 
the following activities (Figure 2). 
 

• Construction of a sealed site access road from the intersection of the site access 
road and the Princes Highway for a distance of approximately 150m. 

• Construction of a wheel wash facility, dual weighbridge and office and a sealed 
visitor’s carpark prior to the annual production from the quarry reaching 250 000t. 
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• Staged extraction of shale material (“extracted material”) from a proposed 
extraction area of 15.0ha, incorporating an existing extraction area of 
approximately 2.0ha.  Weathered shale material would be extracted using an 
excavator and stockpiled or direct loaded into road registrable trucks for 
transportation to the quarry’s customers.  Unweathered shale material would 
initially be blasted before being extracted using an excavator.  Extraction 
operations would generally progress from north to south. 

• Importation and stockpiling of up to approximately 50 000t per year of selected 
construction, concrete and waste bitumen material (“recycling material”) for 
recycling by crushing and blending with extracted material to produce quarry 
products. 

• Importation and stockpiling of up to approximately 125 000t per year of quarry 
products from other quarries (“blending materials”) for blending with extracted 
material to produce saleable products. 

• Processing and blending of extracted, recycling and blending material to produce 
general and specialised products for construction, road maintenance and other 
purposes.  Processing operations would be undertaken with a mobile processing 
plant which would be located as close as practicable to the active extraction area 
and would be relocated regularly within the extraction area. 

• Stockpiling of quarry products within the extraction area. 

• Loading, sale and dispatch of an average of approximately 300 000t per year, to 
a maximum of approximately 500 000t per year, of quarry products using road 
registered heavy vehicles. 

• Importation and placement of up to approximately 200 000t per year of VENM.  A 
portion of this material would be processed and blended with other materials to 
produce saleable products.  The remainder would be placed within completed 
sections of the extraction area to establish a final landform that mimics the pre-
extraction landform within the Project Site.  Placement operations would 
generally progress from north to south. 

• Progressive rehabilitation of areas no longer required for extraction or placement-
related activities. 

• Implementation of comprehensive systems to manage noise, vibration, air quality, 
hydrology, traffic, ecology, noise and blasting, air quality, Aboriginal heritage, 
soils and land capability-related issues. 

 
The proposed operations within the Project Site would continue to involve the following 
equipment: 
 

• A mobile crushing plant comprising two jaw crushers, one cone crusher, two 
screens and conveyors and stackers. 

• Two excavators used for feeding the crusher and moving material. 

• Two front end loaders for moving material and loading heavy vehicles. 

• A bulldozer for overburden removal and rehabilitation. 

• A compactor for compacting VENM during placement operations. 
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Vehicular access the Project Site from the Princess Highway would continue to be via the Site 
Entrance at the northern end of the Project Site. 
 
The proposed continued and expanded Nowra Brickworks Quarry would operate between the 
following hours. 
 

• Extraction, processing and backfilling-related activities. 

- 7:00am to 6:00pm, Monday to Friday. 

- 7:00am to 4:00pm, Saturday. 

• Product despatch. 

- 7:00am to 6:00pm, Monday to Friday. 

- 7:00am to 4:00pm Saturday. 

- A maximum of 3 unladen trucks may arrive at the Project Site between 
6:00am and 7:00am, with a further 3 unladen trucks returning to the Project 
Site between 6:00pm and 8:00pm, Monday to Friday. 

- A maximum of 3 unladen trucks may arrive at the Project Site between 
6:00am and 7:00am, with a further 3 unladen trucks returning to the Project 
between 6:00pm and 8:00pm Saturday. 

• Maintenance-related activities. 

- 7.00am to 6.00pm, Monday to Saturday. 

 
 
3 AMBIENT NOISE SURVEY 
 
3.1 Introduction 
 
Ambient noise measurements were carried out within the Project Site, as well as at three 
residential locations in the vicinity of the Project Site using unattended and operator-attended 
techniques.  The purpose of these measurements was to establish the existing ambient noise 
levels at the nearest residences to the northwest, northeast and to the south of the Project 
Site.   
 
The NSW Department of Environment and Climate Change’s (DECC’s) Industrial Noise Policy 
(INP) generally requires ambient noise surveys to collect at least 7 days of valid data. However 
as the Project is expected to have only a minimal impact on the surrounding residential areas, 
a short term noise survey conducted over a period of one day was used to estimate the 
ambient noise environment (refer to Table 3.1, Section 3 of the INP). 
 
 
3.2 Unattended Noise Survey 
 
Unattended noise monitoring was carried out at two locations as shown on Figure 3 and 
described as follows.  Given the proximity of the single residence at 260 Princes Highway 
(Location 3) to the southern boundary of the Project Site, only attended noise surveys were 
conducted at this location. 
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• Location 1 - 80 Links Road, Nowra 

This residence is situated approximately 850m to the west-northwest of the 
Project Site and is representative of a group of residences in this area of Links 
Road.  The residences in this area are located in a semi-rural setting with 
commercial warehouses to the north, separated from the Project Site by dense 
bushland.   

• Location 2 - 371 Old Southern Road, Nowra 

This residence is situated approximately 630m to the northeast of the Project Site 
and is representative of the residences in this area of Old Southern Road.  The 
residences in this area are located in a semi-rural area with the ambient noise 
environment influenced by traffic noise.  It is noted the Project Site is located to 
the west of, and adjacent to, the Princess Highway.  There are also number of 
commercial businesses adjacent to the Highway between the quarry and the 
residences. 

 
The noise monitoring was carried out from 7.30pm on Tuesday 24 July to 4.15pm on 
Wednesday 25 July 2007.  ARL noise loggers (Type EL215) were deployed to continuously 
record the ambient noise levels in 15 minute intervals.  Calibration of the noise loggers was 
checked prior to and following the measurements using a RION NC 73 Calibrator.  Operations 
within the Project Site commenced at 12.00 noon on 25 July 2007.  This enabled the ambient 
noise environment at the above residences to be measured in the absence of quarry 
generated noise.  
 
The results of the unattended noise monitoring are presented graphically in Appendix B.  The 
statistical descriptors shown on the graphs in that Appendix are as follows.  
 

• LA90 The LA90 is the level of noise exceeded for 90% of the sample time 
(15 minutes).The LA90 noise level is described as the average minimum 
background sound level or simply the background level. 

• LA10 The LA10 is the noise level exceeded for 10% of the sample time 
(15-minute) and is typically described as the average maximum noise 
level. 

• LA1 The LA1 is the noise level exceeded for 1% of the sample time (15-minute) 
and representative of the highest noise level events, (eg passing heavy 
vehicles, aircraft etc). 

• LAeq The LAeq is the energy-average sound level.  It is defined as the steady 
sound level that contains the same amount of acoustical energy as a 
given time varying sound. 

 
The results of the noise monitoring have been processed in accordance with the procedures 
contained in the INP so as to establish representative noise levels at the above residences.  
The calculations were conducted over the morning period when the quarry was not operating, 
namely, prior to 12 noon on 25 July 2007. 
 
The results of the unattended noise monitoring are presented in Table 1. 
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3.2.1 Discussion 
 
Assessment Background Level (ABL) or LA90 background noise levels without the quarry plant 
operational were found to be controlled by distant traffic.  The ABLs determined for the 
morning with the quarry not operational were 39dB(A) at Location 1 on Links Road and 
46dB(A) at Location 2 on Old Southern Road. 
 

Table 1 
Measured Ambient Noise Levels 

Noise Level - dB(A) re 20µPa 
Daytime 

7.00am - 6.00pm 
Evening 

6.00pm - 10.00pm 
Night 

10.00pm - 7.00pm Location 

ABL 1 LAeq 2 ABL 1 LAeq 2 ABL 1 LAeq 2 
Location 1 

80 Links Road 39 48 36 42 31 41 

Location 2 
371 Old Southern Road 46 51 41 45 35 45 

Note 1: The Assessment Background Level (ABL) is representative of the typical minimum background sound level.  By 
definition the ABL is the lowest 10 percent value of the 15 minute background noise level measurements taken over 
the assessment period. 

Note 2: The LAeq is the logarithmic average of the 15 minute sample in each assessment period.  Noise identified as 
extraneous was not included in the LAeq calculation. 

 
 
3.3 Attended Noise Survey 
 
In addition to the unattended monitoring on the 25 July 2007 attended monitoring was 
conducted at Location 1 and Location 2 above as well as Location 3 - 260 Princess Highway, 
Nowra.  The measurements were conducted using a Brüel & Kjær 2260 Sound Level Analyser 
fitted with a Brüel & Kjær half inch microphone.  The measurement time was 15 minutes in 
each instance, and recordings were “paused” to eliminate the influence of local traffic events.  
Calibration was confirmed before and after the measurements using a Brüel & Kjær Type 4231 
Acoustic Calibrator.  During the measurements the sky was generally clear with occasional 
wind.  The results of the attended noise survey are presented in Table 2. 
 

Table 2  
Attended Ambient Noise Survey Results - 25 July 2007 

Noise Level (dB(A)) 
Location Sample 

Time LAeq 
(15min) 

LA1 
(15min) 

L10
(15min)

LA90
(15min)

Comments 

8:38 am 46 56 46 41 Ambient dominated distant traffic, birds, occasional 
reversing alarms from the north. Location 1 

 

11:06 am 49 61 51 40 Ambient by distant traffic, birds, wind in trees. 

9:06 am 49 55 51 46 
Ambient dominated distant traffic, birds, frogs  

dumping of aggregate at the concrete batching plant 
to the west Location 2 

 
10:27 am 50 60 50 44 

Ambient dominated distant traffic, birds, Helicopter 
55dB(A) to 60dB(A).  Traffic typically 45dB(A) to 

47dB(A) 

11:39 am 52 59 53 47 Ambient dominated by Princess Hwy traffic, saw mill 
on occasion, birds Location 3 

 

14:35 pm 1 52 57 54 48 Ambient dominated by Princess Hwy traffic, birds.  
Sawmill 54dB(A) to 56dB(A) 

Note 1 The Nowra Brick Quarry was operational after 12 noon on 25 July 2007. 
 



SPECIALIST CONSULTANT STUDIES 5 - 13 SOUTH COAST CONCRETE CRUSHING 
Nowra Brickworks Quarry  AND RECYCLING PTY LTD 
Part 5: Noise and Blasting Assessment  Report No. 742/04 
  

Heggies Pty Ltd 

4 NOISE ASSESSMENT CRITERIA 
 
4.1 Industrial Noise Policy Criteria 
 
The objectives for the assessment of noise emissions from industrial/commercial facilities at 
residential receivers are detailed in the NSW Government’s INP.  The policy is nominally 
applied at the residential property boundary. 
 
The INP’s objectives are as follows:  
 

• To establish noise criteria that would protect the community from excessive 
intrusive noise. 

• To preserve the amenity for specific noise levels. 

• To use the criteria for deriving project specific land uses. 

• To promote uniform methods to estimate and measure noise impacts, including a 
procedure for evaluating meteorological effects. 

• To outline a range of mitigation measures that could be used to minimise noise 
impacts. 

• To provide a formal process to guide the determination of feasible and recordable 
noise limits for consents and licences that reconcile noise impacts with the 
economic, social and environmental considerations of industrial development. 

 
Implementation is achieved by ensuring: 
 

• That noise from any single source does not intrude greatly above the prevailing 
background noise level.  This is known as the intrusive noise criterion. 

• The overall ambient noise level (including the proposed development) does not 
exceed the level appropriate for the particular locality and land use.  This is 
known as the amenity criterion. 

 
In order to satisfy the above two requirements, intrusive and an amenity noise criteria are 
established, the lower of which is then used to assess the impacts of the Project. 
 
 
4.2 Intrusive Noise Criterion 
 
In setting an “Intrusive” noise criterion, the ambient (background) LA90 noise level, termed the 
Rating Background Level (RBL), needs to be established at the nearest sensitive receivers, in 
the absence of the subject noise source.  An “RBL plus 5dB(A)” criterion is then applied (to 
determine the intrusive noise criterion). 
 
 
4.3 Amenity Noise Criterion 
 
The “Amenity” noise criterion seeks to limit industrial noise emissions based on industrial noise 
levels deemed acceptable for various land use categories, ie rural, suburban, urban, etc. 
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The resulting amenity criterion placed upon noise emissions of a new facility then depends 
upon whether existing industrial/commercial-related LAeq(period) levels are lower or higher than 
the recommended amenity noise level (refer to Section 2.2 of the INP).  
 
In areas where existing industrial/commercial-related noise levels are already high, the 
amenity noise criterion acts to limit new industrial noise emissions so that the cumulative 
impact of all industrial/commercial noise emissions does not increase above an acceptable 
threshold. 
 
Conversely, in areas where there is no existing industrial/commercial noise, the amenity noise 
criterion would be set at a level which allows new industrial/commercial noise emissions up to 
recommended amenity levels for the area. 
 
The INP recommends acceptable amenity noise levels for residences located in “Rural”, 
“Suburban”, “Urban” and “Urban/Industrial” areas and for commercial premises.  Consistent 
with the INP and for the purpose of this assessment, residences in the general “residential” 
areas surrounding the site are considered to fall within the Suburban category.  In particular, it 
is noted that the ambient noise environment in these residential areas is influenced by traffic 
noise from the Princess Highway, and to a lesser extent by the noise from commercial 
businesses in the area.  The recommended amenity noise levels are presented in Table 3. 
 

Table 3  
Amenity Criteria - Recommended Amenity (LAeq1) Noise Levels from  

Industrial Noise Sources 
Recommended LAeq Noise Level Type of  

Receiver 
Indicative Noise  

Amenity Area 
Time  

of Day2 Acceptable Recommended  
Maximum 

Day 50dB(A) 55dB(A) 
Evening 45dB(A) 50dB(A) 

Rural 

Night 40dB(A) 45dB(A) 
Day 55dB(A) 60dB(A) 

Evening 45dB(A) 50dB(A) 
Suburban 

Night 40dB(A) 45dB(A) 
Day 60dB(A) 65dB(A) 

Evening 50dB(A) 55dB(A) 
Urban 

Night 45dB(A) 50dB(A) 
Day 65dB(A) 70dB(A) 

Evening 55dB(A) 60dB(A) 

Residence 

Urban/Industrial Interface - for 
existing situations only 

Night 50dB(A) 55dB(A) 
Commercial 

premises 
All When in use 65dB(A) 70dB(A) 

Note 1: The LAeq index corresponds to the level of noise equivalent to the energy average of noise levels occurring over a 
measurement period. 

Note 2 For Monday to Saturday, Daytime 7.00am - 6.00pm; Evening 6.00pm - 10.00pm; Night-time 10.00pm - 7.00am. 
 On Sundays and Public Holidays, Daytime 8.00am - 6.00pm; Evening 6.00pm - 10.00pm; Night-time 10.00pm - 

8.00am. 
 

For the daytime period in a “Suburban” area and at a “Commercial Premises”, the INP 
recommended acceptable amenity noise level is 55dB(A) and 65dB(A) respectively.   
 
The overall noise criterion for noise emissions from the site is the lower of the intrusive and 
amenity criteria.  Note that the intrusive criterion is applicable over any 15 minute period 
whereas the amenity level is applicable over the whole daytime, evening or night-time period, 
as appropriate. 



SPECIALIST CONSULTANT STUDIES 5 - 15 SOUTH COAST CONCRETE CRUSHING 
Nowra Brickworks Quarry  AND RECYCLING PTY LTD 
Part 5: Noise and Blasting Assessment  Report No. 742/04 
  

Heggies Pty Ltd 

 
4.4 Project Specific Noise Assessment Criteria 
 
4.4.1 Introduction 
 
The intrusive and amenity criteria for the potentially affected residences adjacent to the facility 
have been determined in accordance with the INP as described in the following subsections.  
The project would only operate during the day, namely from 7:00am to 6:00pm, with up to 3 
unladen truck movements between 6:00am and 7:00am, and between a further 3 unladen 
truck movements 5:00pm and 8:00pm. 
 
 
4.4.2 Intrusive Noise Criteria 
 
The daytime intrusive noise criterion (ABL + 5dB(A)) is 44dB(A) in the vicinity of Location 1 and 
51dB(A) in the vicinity of Location 2.  During the evening, the intrusive noise criterion is 
41dB(A) in the vicinity of Location 1 and 46dB(A) in the vicinity of Location 2, and for the 
morning shoulder period (5.00am to 7.00am) 40dB(A) the vicinity of Location 1 and 45dB(A) in 
the vicinity of Location 2. 
 
The intrusive noise criteria at Location 3 (260 Princes Highway) was assumed to be the same 
as for Location 2 based on the similarity of the noise environment at these locations.  In 
addition, the intrusive noise criteria at Location 4 (243 Princes Highway) was assumed to be 
the same as Location 3 based on the proximity of the residences to the Princes Highway. 
 
It is noted that intrusive noise criteria have not been determined for the proposed South Coast 
Correctional Facility because the nature of the facility is markedly different to a residence in 
that the facility will have limited windows, will not be lightly framed and will generate its own 
noise levels that will be significantly higher than those generated at a residence. 
 
 
4.4.3 Amenity Noise Criteria 
 
The corresponding daytime amenity noise criteria for residences in the “suburban” category is 
55dB(A) in the vicinity of Location 1 and 53dB(A) in the vicinity of Location 2.  During the 
evening the amenity noise criterion is 43dB(A) in the vicinity of Location 1 and 37dB(A) in the 
vicinity of Location 2 and for the night-time 32dB(A) the vicinity of Location 1 and 35dB(A) in 
the vicinity of Location 2.  
 
For the proposed South Coast Correctional Facility, which will be located to the west of the 
quarry, the INP amenity criterion for commercial premises has been adopted ie LAeq 65dB(A), 
when in use. 
 
The respective operational intrusive and amenity criteria are presented in Table 4. 
 
The overall project specific criterion is the lower of the intrusive and amenity criteria, resulting 
in an intrusive daytime (LAeq(15minute)) criterion of 44dB(A) in the vicinity of Location 1 and 
51dB(A) in the vicinity of Location 2.  The 51dB(A) intrusive criterion has also been adopted for 
Locations 3 and 4 on the basis that the noise environment at these locations was estimated 
from the attended ambient noise survey to be similar to that at Location 2.   
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Table 4  
Operation Noise Emission Criteria - dB(A) 20 µPa 

Intrusiveness Criterion 
LAeq(15minute) 

Amenity Criterion 
LAeq(Period) 

Receiver Daytime 
7.00am-
6.00pm 

Evening 
6.00pm-
10.00pm 

Early 
Morning 
5.00am-
7.00am 

Daytime 
7.00am-
6.00pm 

Evening 
6.00pm-
10.00pm 

Early 
Morning 
5.00am-
7.00am 

Location 1 
80 Links Road 44 41 40 55 43 32 

Location 2  
371 Old Southern Road 51 45 45 53 37 35 

Location 3 
260 Princes Highway 51 45 45 53 37 35 

Location 4 
243 Princes Highway 51 45 45 53 37 35 

Location 5  
Proposed Correctional Facility N/A N/A N/A 651 651 651 

Note 1: Criterion applicable “when in use”. 
 
Similarly, the evening intrusive criterion is 41dB(A) at Location 1 and 46dB(A) at Locations 2 to 
4, and the early morning criterion 40dB(A) at Location 1 and 45dB(A) at Locations 2 to 4.   
 
 
 

5 ROAD TRANSPORTATION NOISE ASSESSMENT CRITERIA 
 
Whilst operating on the Project Site, the assessment procedure for vehicle noise is as 
previously outlined in Section 4.  That is, road vehicle noise contributions are included in the 
overall predicted LAeq(15minute) quarry operational noise emissions.  On public roads, different 
noise assessment criteria apply to the vehicles, which would be regarded as “traffic”, rather 
than as part of the quarrying operations noise sources. 
 
In June 1999, the DECC (then the EPA) issued a document entitled “Environmental Criteria for 
Road Traffic Noise” (ECRTN).   
 
Based on the ECTRN, the traffic on the Princes Highway has been assessed as an arterial 
road.  The relevant road transportation noise assessment criteria for the Nowra Brickworks 
Quarry are presented in Table 5. 
 

Table 5  
Road Traffic Noise Criteria 

Type of Development 
Criteria 

LAeq(15hour) 
Daytime 

Criteria 
LAeq(9hour) 
Night-time 

Where Criteria Are Already Exceeded 

7. Land use 
developments with 
potential to create 
additional traffic on 
existing freeways/ 
arterials 

60dB(A) 55 dB(A) Where feasible and reasonable, existing 
noise levels should be mitigated to meet the 
noise criteria.  Examples of applicable 
strategies include appropriate location of 
private access roads; regulating times of use; 
using clustering; using “quiet” vehicles; and 
using barriers and acoustic treatments. 
In all cases, traffic arising from the 
development should not lead to an increase 
in existing noise levels of more than 2dB(A) 

Note: The ECRTN states that “where the existing road traffic noise levels lie within 2dB of the noise criteria, the 2dB 
allowance can be applied where all feasible and reasonable mitigation measures have been used.” 
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6 BLAST EMISSIONS ASSESSMENT CRITERIA 
 
6.1 Ground Vibration - Structural Damage 
 
In terms of the most recent relevant blast vibration damage criteria, British 
Standard 7385:Part 2-1993 “Evaluation and Measurement for Vibration in Buildings Part 2” is a 
definitive standard against which the likelihood of building damage from ground vibration can 
be assessed.  This is the Standard recommended in Australian Standard AS 2187:Part 2-2006 
as the guideline values and assessment methods “are applicable to Australian conditions”. 
 
Although there is a lack of reliable data on the threshold of vibration-induced damage in 
buildings both in countries where national standards already exist and in the UK, 
BS 7385:Part 2 (the “Standard”) has been developed from an extensive review of UK data, 
relevant national and international documents and other published data.  The Standard sets 
guide values for building vibration based on the lowest vibration levels above which damage 
has been credibly demonstrated.  These levels are judged to give a minimum risk of vibration-
induced damage, where minimal risk for a named effect is usually taken as a 95% probability 
of no effect. 
 
Sources of vibration which are considered in the Standard include blasting (carried out during 
mineral extraction or construction excavation), demolition, piling, ground treatments 
(eg compaction), construction equipment, tunnelling, road and rail traffic and industrial 
machinery.   
 
As the strain imposed on a building at the foundation level is proportional to the peak particle 
velocity, but is inversely proportional to the propagation velocity of the shear or compressional 
waves in the ground, this quantity (ie peak particle velocity) has been found to be the best 
single descriptor for correlating with case history data on the recurrence of vibration-induced 
damage. 
 
The guide values from this Standard for transient vibration judged to result in a minimal risk of 
cosmetic damage to residential buildings and industrial buildings are presented numerically in 
Table 6 and graphically in Figure 4. 
 
 

Table 6  
Transient Vibration Guide Values for Cosmetic Damage 

Peak Component Particle Velocity in Frequency 
Range of Predominant Pulse Line Type of Building 

4 Hz to 15 Hz 15 Hz and above 

1 Reinforced or framed structures  
Industrial and heavy commercial buildings 50 mm/s at 4 Hz and above 

2 Unreinforced or light framed structures 
Residential or light commercial type buildings 

15 mm/s at 4 Hz increasing 
to 20 mm/s at 15 Hz 

20 mm/s at 15 Hz increasing 
to 50 mm/s at 40 Hz and 

above 
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Figure 4 
Graph of Transient Vibration Guide Values for Cosmetic Damage 
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In the lower frequency region where strains associated with a given vibration velocity 
magnitude are higher, the guide values for the building types corresponding to Line 2 are 
reduced.  Below a frequency of 4 Hz where a high displacement is associated with the 
relatively low peak component particle velocity value, a maximum displacement of 0.6 mm 
(zero to peak) is recommended.  This displacement is equivalent to a vibration velocity of 
3.7 mm/s at 1 Hz. 
 
The Standard goes on to state that minor damage is possible at vibration magnitudes which 
are greater than twice those given in Table 6 and major damage to a building structure may 
occur at values greater than four times the tabulated values.  
 
Fatigue considerations are also addressed in the standard and it is concluded that unless 
calculation indicates that the magnitude and number of load reversals is significant (in respect 
of the fatigue life of building materials) then the guide values in Table 6 should not be reduced 
for fatigue considerations. 
 
It is noteworthy that extra to the guide values nominated in Table 6, the standard states that: 
 

“Some data suggests that the probability of damage tends towards zero at 
12.5 mm/s peak component particle velocity.  This is not inconsistent with an 
extensive review of the case history information available in the UK.” 

 
Also that: 

“A building of historical value should not (unless it is structurally unsound) be 
assumed to be more sensitive.” 
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6.2 Airblast - Structural Damage 
 
Based largely on work carried out by the US Bureau of Mines, the US Office of Surface Mining 
recommends the regulatory limits for airblast from blasting (depending on the low frequency 
limit of the measuring system) presented in Table 7. 
 

Table 7  
US Bureau of Mines Recommended Peak Airblast Limits 

Low Frequency Limit Peak Airblast Level Limit 
2 Hz or lower 132 dB Linear 
6 Hz or lower 130 dB Linear 

 
The levels presented in Table 7 are generally consistent with the level of 133 dB Linear 
nominated in AS 2187.2-2006. 
 
The US Bureau of Mines criteria are structural damage limits based on relationship between 
the level of airblast and the probability of window breakage, and include a significant safety 
margin.  It has been well documented that windows are the elements of residential buildings 
most at risk to damage from airblast from blasting. 
 
While cracked plaster is the type of damage most frequently monitored in airblast complaints, 
research has shown that window panes fail before any other structural damage occurs (USBM, 
RI 8485-1980).  The probabilities of damage to windows exposed to a single airblast event are 
as shown in Table 8. 
 

Table 8  
Probability of Window Damage from Airblast 

Airblast 
dB Linear 

Level  
kPa 

Probability  
of Damage 

Effects and  
Comments 

140 0.2 0.01% “No damage” - windows rattle 
150 0.6 0.5% Very occasional failure 
160 2.0 20% Substantial failures 
180 20.0 95% Almost all fail 

 
 
6.3 Human Comfort and Disturbance Considerations 
 
The ground vibration and airblast levels which cause concern or discomfort to residents are 
significantly lower than the structural damage limits.  Humans are sensitive to some types of 
vibration and can detect and possibly even be annoyed at vibration levels which are well below 
those causing any risk of damage to a building or its contents.   
 
The criteria normally recommended for blasting in NSW, based on human discomfort, are 
contained in the DECC's Environmental Noise Control Manual (Chapter 154).  However, for 
recent projects the DECC has advocated the use of the Australian and New Zealand 
Environment Council (ANZEC) guidelines.   
 
The ANZEC criteria for the control of blasting impact at residences are as follows: 
 

• The recommended maximum level for airblast is 115dBLinear. 

• The level of 115dB Linear may be exceeded on up to 5% of the total number of 
blasts over a period of 12 months.  The level should not exceed 120dBLinear at 
any time. 
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The recommended maximum level for ground vibration is 5 mm/s (peak particle velocity (ppv)). 
 

• The ppv level of 5mm/s may be exceeded on up to 5% of the total number of 
blasts over a period of 12 months.  The level should not exceed 10mm/s at any 
time. 

• Blasting should generally only be permitted during the hours of 9.00am to 5.00pm 
Monday to Saturday.  Blasting should not take place on Sundays and public 
holidays. 

 
 
 
7 OPERATIONAL NOISE EMISSIONS  
 
7.1 Introduction 
 
In order to facilitate computation of environmental noise emissions from the operation of the 
quarry, near-field noise measurements of plant and equipment operations were carried out on 
site.  The results of these measurements were supplemented by noise data from Heggies 
database. 
It is noteworthy that as the Project would continue and expand the existing quarry operations, 
that the construction works outlined in Section 2 will not be conducted in isolation but rather 
will form part of the land preparation undertaken as operational activities. As a result, no 
construction noise assessment is required. 
 
A three dimensional computer model was then developed based on this and other site data, 
including the latest available ground topography and aerial photography (provided by R.W. 
Corkery & Co. Pty Limited), the location of noise sources and receivers (determined from site 
inspection), acoustical shielding effects of buildings, bund walls on site, etc.  This noise 
modelling approach was adopted as direct measurements are potentially influenced by other 
noise contributions (such as road traffic), including natural environmental noise.  Also, 
environmental noise modelling is the only means to estimate the hierarchy of noise emissions 
at the receivers, which is a necessary step in investigating the feasibility of implementing noise 
controls and the degree of noise reductions that may be achieved by potential engineering or 
other noise mitigation treatments. 
 
 
 
7.2 Equipment Noise Levels 
 
Heggies conducted on-site noise measurements of the major sources and operations at the 
quarry on 25 July 2007.   
 
All noise measurements were carried out using a Brüel & Kjær 2260 Precision Sound Level 
Meter. Octave band noise emission spectra were measured for these major noise sources.  
The type of noise source and estimated height of the acoustic centre of the various sources 
were documented in order to provide input to the noise model.   
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Based on the above measurements and data from Heggies database, the following equipment 
sound power level (SWL) have been adopted for this study.  Note, for the mobile and 
stationary plant the noise levels are equivalent LAeq(15 minute) and for the heavy vehicle the 
noise level is an LAmax passby level. 
 

• Crushing and Screening Plant  115dB(A) 

• Excavator    100dB(A) 

• Excavator (overburden)  106dB(A) 

• Front End Loader   103dB(A) 

• Bulldozer    112dB(A) 

• Compactor    110dB(A) 

• Blasthole Drill    113dB(A) 

• Heavy Vehicle    110dB(A) 

• Rockbreaker    117dB(A) - intermittent 

 
 
7.3 Noise Modelling Methodology 
 
In order to compute the environmental noise emission levels from plant items and operations 
at the representative noise sensitive receivers, noise emission modelling was undertaken 
using SoundPLAN noise prediction software, based on the CONCAWE industrial noise 
algorithm. 
 
The noise modelling algorithm accounts for the octave band sound power levels of the 
sources, their heights, the distances to the receivers, the natural topography, noise barriers 
and buildings, air absorption, ground effects and meteorological conditions.  The model 
incorporates estimated sound power levels provided or derived from on-site measurements, 
topographic data derived from topographic maps and noise barrier locations in conjunction with 
plant general arrangement drawings and site observations conducted by Heggies during the 
site visit. 
 
The model calculates the contribution of each plant group and noise source to the total noise 
level at the receivers.  This information enables the ranking of major noise sources at the 
receivers. 
 
 
7.4 Modelling Scenarios 
 
Three operational scenarios were developed and modelled to be indicative of the operations, 
during the life of the Project.  The scenarios are illustrated in Figure 5 and are summarised as 
follows: 
 

• Scenario 1 

Current operations including the mobile crushing and screening plant, one front 
end loader, one blasthole drill and one excavator.   
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• Scenario 2 

Future operations, including the mobile crushing and screening plant, two FELs, 
one blasthole drill and two excavators.  This equipment was modelled at an 
elevation of 14.5m below the natural surface on the western side of the active 
extraction area.  Additionally, a bulldozer was modelled at the natural surface on 
the eastern side of the extraction area, removing overburden.  VENM backfilling 
operations, incorporating a bulldozer and compactor, were modelled as occurring 
to the north of the active extraction area. 

• Scenario 3 

Future operations, including the mobile crushing and screening plant, two FELs, 
one blasthole drill and two excavators.  This equipment is located at an elevation 
of 14.5m below the natural surface on the western side of the Stage 6 area.  
Additionally, a bulldozer was modelled at the natural surface on the eastern side 
of the active extraction area removing overburden.  VENM backfilling operations, 
incorporating a bulldozer and compactor, were modelled as occurring to the north 
of the active extraction area. 

 
 
 
7.5 On-Site Truck Movements 
Trucks have been modelled travelling from the site entrance to the FEL located in the vicinity 
of the mobile crushing and screening plant for each scenario.  Approximately 74 movements 
per day were assumed for Scenario 1, representing a production rate of 300,000 tonnes per 
year and 120 movements per day were assumed for Scenario 2 and Scenario 3 representing a 
production rate of 500,000 tonnes per year. 
 
Trucks were modelled as entering the extraction area in the centre at the north for Scenario 1 
and then for Scenario 2 and Scenario 3, entering along the eastern wall then traversing across 
the quarry floor, at the stage being quarried. 
 
Additionally, during the evening and early morning there may be 3 truck movements.  
Accordingly, a worst case of scenario of 2 truck movements to the extraction area during the 
early morning and evening during a single 15 minute period were assumed. 
 
 
 
7.6 Modelled Weather Conditions 
 
Computation of the contributed noise levels and noise contours at the three receiver locations 
have been based on: 
 

• “Acoustically neutral” weather conditions equivalent to Pasquil Stability Class D, 
representing calm conditions (ie daytime 20OC, 70% relative humidity and 0m/s 
wind speed), there being no prevailing adverse weather conditions (based on the 
Nowra RAN weather data). 



SOUTH COAST CONCRETE CRUSHING 5 - 24 SPECIALIST CONSULTANT STUDIES 
AND RECYCLING PTY LTD   Nowra Brickworks Quarry 
Report No. 742/04  Part 5: Noise and Blasting Assessment 
 

Heggies Pty Ltd 

8 NOISE IMPACT ASSESSMENT 
 
8.1 Noise Sensitive Receivers 
 
LAeq(15minute) noise levels have been calculated, under acoustically neutral conditions, for the 
selected receiver locations.  The receivers, chosen as indicative of the closest residences, are 
as follows (Figure 3): 
 

• Location 1 - 80 Links Road, Nowra 

This residence is situated approximately 850m to the west-northwest of the 
Project Site and is representative of a group of residences in this area on 
Links Road. 

• Location 2 - 371 Old Southern Road, Nowra 

This residence is situated approximately 630m to the northeast of the Project Site 
and is representative of a group of residences in this area of Old Southern Road, 
Nowra.   

• Location 3 - 260 Princes Highway, Nowra 

This residence is situated adjacent to and south of, the Project Site boundary. 

• Location 4 - 243 Princes Highway, Nowra 

This residence is located approximately 140m north of the northern Project Site 
boundary and approximately 380m north of the northern boundary of the 
extraction area. 

• Location 5 – Proposed South Coast Correctional Facility. 

The proposed South Coast Correctional Facility has received project approval but 
has yet to be constructed. The closest point of the proposed facility has been 
used as the noise sensitive receiver location (Figure 3). 

 
A rockbreaker will also be used to break down over sized material on an intermittent basis.  
Consequently, a rockbreaker was included in the modelled scenarios given in Table 9 and the 
resulting noise level predictions appear as the second set of figures in the table.  Modelling 
with the rockbreaker operational indicates that the LAeq(15minute) noise levels will increase by up 
to 1 dBA during Scenarios 1, 2 and 3.  
 
 
8.2 Operational Noise Impact Assessment 
 
The point-to-point operational noise level calculation results are summarised in Table 9. 
 
In summary, noise emissions are expected to be less than the Project Specific Noise 
Assessment Criteria at all surrounding residences, with the exception of Location 3 
(260 Princess Highway) during Scenario 3 only.  The exceedance at this location results from 
the bulldozer removing overburden at the surface, with the modelled noise levels reduced to 
45dB(A) or (6dB(A) below the assessment criterion) in the absence of the land preparation 
activities.  The predicted noise emissions also comply with the Project-Specific Noise 
Assessment Criterion at the Correctional Facility. 
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Table 9  
Modelled Environmental Noise Emissions 

Predicted LAeq(15 minute) Noise Levels 
(dB(A))1 Location 

Project Specific 
Assessment 

Criteria (dB(A)) Scenario 1 Scenario 2 Scenario 3 
Location 1 - 80 Links Road 44 22/23 34/35 34/34 

Location 2 - 371 Old Southern Road 51 29/30 39/40 38/39 

Location 3 - 260 Princes Highway 51 28/29 42/42 56/56 

Location 4 - 243 Princes Highway 51 41/42 46/46 45/45 

Location 5 – Proposed Correctional Facility 65 38/39 48/49 49/49 

Note 1: Noise level without/with the operation of a rockbreaker. 
 
Potential control measures include: 
 

• fitting of noise mitigation equipment to the bulldozer; 

• negotiation of an appropriate arrangement with the owner of 260 Princes 
Highway; and/or 

• limiting operations to Scenarios 1 and 2 only. 

 
 

8.3 On-site Haulage Trucks - Evening and Early Morning 
 
LAeq(15minute) noise levels have been calculated under acoustically neutral conditions for the 
selected receiver locations.  The receivers, chosen as being representative of the closest 
residences, are identified in Section 8.1. 
 
The point-to-point on-site haulage truck noise level calculation results are summarised in 
Table 10. 
 

Table 10 
Modelled Environmental Noise Emissions 

Project Specific Assessment 
Criteria (dB(A)) Location 

Evening Early 
Morning 

Predicted LAeq(15 minute) 
Noise Levels (dB(A)) 

Location 1 - 80 Links Road 41 40 17 
Location 2 - 371 Old Southern Road 45 45 21 

Location 3 - 260 Princes Highway 45 45 19 
Location 4 - 243 Princes Highway 45 45 36 

Location 5 - Proposed Correctional Facility 65 65 29 
 
In summary, anticipated emissions are expected to be less than the Project Specific Noise 
Assessment Criteria at all surrounding residences and the proposed Correctional Facility. 
 
 
8.4 Road Traffic Noise Impact Assessment  
 
The noise impact of the quarry related road traffic on the Princes Highway was conducted via 
the prediction of the existing and future (with the quarry expansion operating) traffic noise 
levels on the subject road.  
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The US Environment Protection Agency’s method was used for the prediction of the LAeq traffic 
noise levels for the offset distances of the closest residences adjacent to the Project Site.  
The US EPA’s method for prediction of the LAeq  noise levels from traffic is an internationally 
accepted theoretical traffic noise prediction model which takes into account the LAmax vehicle 
noise levels (light and heavy), receiver offset distance, passby duration, vehicle speed, ground 
absorption (based on the ratio of soft ground and average height of propagation), number of 
hourly vehicle movements, receiver height, truck exhaust height and the height and location of 
any intervening barriers. 
 
The road traffic volumes used in the road traffic noise impact assessment was based on the 
existing traffic flows (and an assumed 10% heavy vehicle traffic mix) presented in the Nowra 
Brickworks Quarry, South Nowra - Traffic and Transportation Assessment prepared by John 
Coady Consulting Pty Ltd (2007) presented as Part 3 of the Specialist Consultant Studies 
Compendium.  Table 11 summarises the existing and future traffic flow data. 
 

Table 11  
Average Hourly Traffic Movements - Princes Highway 

Daytime (7.00am - 10.00pm) 

Vehicle Classification Existing (2007)  
Without Quarry 

Existing (2007)  
With Quarry 

Existing (2007) 
with Future Quarry 

Light 1,280 1,283 1,284 
Heavy 131 143 169 

 
The daytime (15 hour) traffic noise level predictions for the Princes Highway at the closest 
residential receiver to the Princes Highway in the vicinity of the Project Site (Figure 6) are 
presented in Table 12.  The road traffic noise impacts were determined at the closest 
residence to the Princes Highway, namely 365 Princes Highway, located approximately 2km to 
the south of the Project Site entrance and approximately 85m to the east of the Princes 
Highway. 
 

Table 12 
Predicted Traffic Noise Levels 

Operations Daytime Criteria 
LAeq (15 hour) 

Daytime (15 hour) Traffic Noise 
Levels 

Existing (2007) Highway Traffic Without 
Quarry 

60dB(A) 58.1dB(A) 

Existing (2007) Highway Traffic With 
Existing Quarry 

60dB(A) 58.3dB(A) 

Existing (2007) Highway Traffic With Future 
Expanded Quarry 

60dB(A) 58.8dB(A) 

 
Review of the road traffic noise level predictions presented in Table 12 indicates the following: 
 

• The existing daytime LAeq(15hour) noise levels without the Nowra Brickworks 
Quarry operations are lower than the NSW DECC’s recommended assessment 
criterion of 60dB(A) at the closest residence on the Princes Highway, close to 
(south of) the quarry entrance. 

• The predicted increase in the daytime LAeq(15hour) traffic noise level from the 
Princes Highway resulting from the existing (2007) quarry operations is 0.2dB(A). 
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• The predicted increase in the daytime LAeq(15hour) traffic noise level from the 
Princes Highway with the proposed future quarry expansion, relative to the 
existing traffic noise level without the quarry is 0.7dB(A). 

• The predicted future traffic LAeq(15hour) noise level with the quarry expansion is 
58.8dB(A).  This noise level is lower than the DECC’s recommended assessment 
criterion of 60dB(A) and would result in a traffic noise level increase of less than 
2dB(A), thereby complying with the DECC’s second criterion. 

 
 
8.5 Proposed Blasting Practices 
 
The proposed method of material extraction for the Nowra Brickworks Quarry is by drill and 
blast techniques incorporating free-face blasting.  A summary of indicative blast design details 
is presented in Table 13. 
 

Table 13  
Indicative Blast Design Details 

Parameter Free-Face 
Bench height Up to 11.5m 

Sub-drill 0.5m 
Stemming (using 14 mm aggregate) 2.7m 

Blasthole diameter 76mm 
Blasthole inclination (to vertical) 10o 

Blasthole spacing 3.0m 
Burden 2.0m 

Blastholes per Delay 2 
Explosives weight/Lineal metre 6kg 

Maximum Instantaneous Charge (MIC) 112kg (for 11.5m bench) 
 
 
8.6 Blast Emission Site Laws 
 
Blasting site laws were developed from the blast emission data originally obtained from trial 
blasting conducted at the site in September 2002, supplemented by recent blast emissions 
monitoring results from blasting conducted between April and October 2007 at the quarry.  The 
original site laws were presented in Heggies letter report to SCCC dated 11 September 2002.  
Only the blast emission results above the lower limit of measurement of the monitor were used 
in the analysis. 
 
The ground vibration and airblast criteria advocated by the DECC and the ANZEC cater for the 
inherent variation in emission levels from a given blast design by allowing a five percent 
exceedance of a general criterion up to a (never to be exceeded) maximum.  Correspondingly, 
the “5% exceedance” prediction formulae were generated in the blast emission site laws.   
 
The resulting 5% site laws for ground vibration and airblast are: 
 

• Ground Vibration 

PVS (mm/s) (5%) = 2,789 (R/Q1/2) -1.68 
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• Airblast 

SPL (dBL) (5%) =147.0 -15.4 log (R/Q1/3) 

PVS = Peak Vector Sum ground vibration level (mm/s) 

SPL = Peak airblast level (dBLinear) 

R = Distance between charge and receiver (m) 

Q = Charge mass per delay (kg) 

Where PVS (5%) and SPL (5%) are the levels of ground vibration (Peak Vector 
Sum - mm/s) and airblast (dBLinear) respectively, above which 5% of the total 
population (of data points) will lie, assuming that the population has the same 
statistical distribution as the underlying measured sample. 

 
The relationship between distance and the peak vector sum (PVS) ground vibration and peak 
airblast from the quarry blasting are presented in Figure 6 and Figure 7 respectively for an 
MIC of 112kg (corresponding to firing a full 11.5m bench with two blastholes per delay). 
 

Figure 6 
Peak Vector Sum Ground Vibration for an MIC of 112kg 
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Figure 7  

Peak Airblast for an MIC of 112kg 
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8.7 Blast Emission Assessment 
 
The predicted level of blast emissions based on the indicative blast design parameters 
presented in Table 13 were determined using the near distances to the quarry extraction 
boundary.  The predicted levels of Peak Vector Sum (PVS) ground vibration velocity and peak 
airblast at the nearest potentially affected properties to the quarry blasting are presented in 
Table 14.  Included in Table 14 is the closest commercial property to the extraction area, 
Location 5 - 292 Princes Highway as well as the proposed Correctional Facility. 
 
 

Table 14 
Predicted Levels of Blast Emissions for a 112kg MIC 

PVS Ground Vibration Peak  
Airblast 

Residence/ 
Receiver 

Distance 
from 

Blasting 

General/ 
Maximum 
Criterion 
(mm/s) 

Anticipated 
Emissions

(mm/s) 

Criterion 
(dBLinear) 

Anticipated 
Emissions 
(dBLinear) 

Location 1 - 80 Links Road 850m 5/10mm/s 1.8mm/s 115/120dBLinear 112dBLinear 

Location 2 - 371 Old Southern Road 630m 5/10mm/s 2.9mm/s 115/120dBLinear 114dBLinear 

Location 3 - 260 Princes Highway 80m 5/10mm/s 93.2mm/s 115/120dBLinear 128dBLinear 

Location 4 - 243 Princes Highway 380m 5/10mm/s 6.8mm/s 115/120dBLinear 118dBLinear 

Location 5 - 292 Princes Highway 90m 50mm/s 76.5mm/s 132dBLinear 127dBLinear 

Proposed Correctional Facility 210m 50mm/s 18.4mm/s 132dBLinear 122dBLinear 

 
The following information is derived from the predicted levels of blast emissions: 
 

• The predicted levels of ground vibration at the residences at Locations 1 and 2 
comply with the ANZEC general human comfort criterion (of 5 mm/s) and 
consequently with the ANZEC maximum human comfort criterion (of 10mm/s) as 
well as the BS 7385 structural damage criterion of 15mm/s (at 4Hz). 

• The predicted level of ground vibration at the residence at Location 4 exceeds 
the ANZEC general human comfort criterion but complies with the ANZEC 
maximum human comfort criterion. 

• The predicted level of ground vibration at the residence at Location 3 exceeds 
the ANZEC maximum human comfort criterion (of 10mm/s) by 83.2mm/s and 
also exceeds the BS 7385 structural damage criterion of 15mm/s (at 4Hz) for 
residential buildings by 77.2mm/s for a 112kg MIC at the nearpoint of blasting. 

• The maximum predicted ground vibration level of 93.2mm/s occurs at the 
Location 3 residence using an MIC of 112kg (corresponding to blasting a full 
height 11.5m bench). 

• In relation to Location 5, the ANZEC criteria only relate to noise sensitive 
receivers (eg residences, hospitals, schools, etc) and not commercial buildings.  
Notwithstanding, the predicted maximum vibration level (of 76.5mm/s) exceeds 
the guide value of 50mm/s recommended for the prevention of cosmetic damage 
in BS 7385, refer to Table 6 and Figure 4. 
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• The predicted maximum level of ground vibration at the proposed Correctional 
Facility complies with the guide value of 50mm/s recommended for the 
prevention of cosmetic damage in BS 7385, refer to Table 6 and Figure 4. 

• The predicted levels of peak airblast at the residences at Locations 1 and 2 
comply with the ANZEC general human comfort criterion of 115dBLinear and 
consequently with the ANZEC maximum human comfort criterion. 

• The predicted level of airblast at the residence at Location 4 exceeds the ANZEC 
general human comfort criterion but complies with the ANZEC maximum human 
comfort criteria. 

• The predicted levels of peak airblast at the residence at Location 3 as well as at 
the exceeds the ANZEC maximum comfort criterion of 120dBLinear by 8dBLinear 
for a 112kg MIC at the nearpoint of blasting. 

• The maximum predicted peak airblast level of 128dBLinear occurs at the 
Location 3 residence using an MIC of 112kg. 

• The predicted levels of peak airblast are below the US Bureau of Mines damage 
limit of 132dBLinear (2Hz cut off) at all residences as well as at the proposed 
Correction Facility and Location 5. 

 
Based on the current blast emissions site laws, Table 15 presents the allowable MIC for 
compliance with the controlling general and maximum DECC criteria as well as damage 
criteria, where applicable. 
 
 

Table 15 
Controlling General Criterion and Allowable MIC 

Residence/ 
Receiver 

Distance 
from 

Blasting 

Controlling 
General 
Criterion 

Allowable 
MIC 

Controlling 
Maximum 
Criterion 

Allowable 
MIC 

Location 1 - 80 Links Road 850m 115dBLinear 380kg 10mm/s 890kg 
Location 2 - 371 Old Southern Road 630m 115dBLinear 154kg 10mm/s 485kg 

Location 3 - 260 Princes Highway 80m 115dBLinear 0.3kg 120dBLinear 2.9kg 
Location 4 - 243 Princes Highway 380m 115dBLinear 33kg 10mm/s 178kg 
Location 5 - 292 Princes Highway 90m 50mm/s 68kg 50mm/s 68kg 

Proposed Correctional Facility 210m 50mm/s 367kg 50mm/s 367kg 

 
Based on the above, it is strongly recommended that all blasts are monitored at the 
closest/potentially most affected residence in order to establish compliance with the nominated 
criteria and to progressively update the blast emissions site laws (ground vibration and 
airblast) in order to optimise future blast designs, based on actual site conditions.  In this way, 
the site laws can be used to assist with the blast designs in order to ensure compliance with 
the ANZEC criteria at all nearby receivers. 
 
By adopting this approach, in conjunction with the inevitable future introduction of improved 
blasting products, it is anticipated that the blast emissions criteria can be met, except at 
Location 3, without imposing any significant constraints on the blast designs throughout the life 
of the quarry. 
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9 CONCLUSION 
 
Heggies Pty Ltd (Heggies) has conducted a noise and blasting impact assessment for the 
proposed continued and future use of the Nowra Brickworks Quarry, Princes Highway, South 
Nowra.  The results of the noise study are summarised as follows. 
 

• An ambient noise survey was conducted and assessment criteria developed in 
accordance with the NSW Industrial Noise Policy.  For the existing residences, a 
daytime goal of 44dB(A) and 51dB(A) for the dwellings to the west-northwest and 
northeast respectively were set.  The 51dB(A) criterion was also adopted for the 
residence at 260 Princes Highway, to the south and at 243 Princes Highway to 
the north of the Project Site. 

• Predicted daytime noise levels comply with the assessment criteria at the existing 
residences to west-northwest, north and northeast of the quarry for all Scenarios.   

• At 260 Princes Highway, immediately to the south of the Project Site, the 
predicted daytime noise levels comply with the criterion for both Scenarios 1 and 
2.  However, the noise level for Scenario 3 at this residence was calculated to be 
56dB(A), or 5dB(A) more than the assessment criteria.  

• This exceedance relates to the use of a bulldozer at the surface to remove 
overburden.  Removing this item of equipment from the noise assessment returns 
a noise level of 45dB(A) at the residence.  

 
Potential control measures include: 
 

• Fitting of noise mitigation equipment to the bulldozer. 

• Negotiation of an appropriate arrangement with the owner of 
260 Princes Highway. 

• Limiting operations to Scenarios 1 and 2. 

 
The corresponding results of the blast emissions study are summarised as follows: 
 

• Blasting site laws were developed from the blast emission data originally 
obtained from trial blasting conducted at the site in September 2002 
supplemented by recent blast emissions monitoring results from blasting 
conducted between April and October 2007 at the quarry. 

• Based on the results of the blasting impact assessment, it is strongly 
recommended that all blasts are monitored at the closest/potentially most 
affected residence in order to establish compliance with the nominated criteria 
and to progressively update the blast emissions site laws (ground vibration and 
airblast) in order to optimise future blast designs, based on actual site conditions.  
In this way, the site laws can be used to assist with the blast designs in order to 
ensure compliance with the ANZEC criteria at all nearby residence. 
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• By adopting this approach, in conjunction with the inevitable future introduction of 
improved blasting products, it is anticipated that the blast emissions criteria can 
be met, except at Location 3, without imposing any significant constraints on the 
blast designs throughout the life of the quarry. 

 
Potential control measures include: 
 

• Progressively reducing the MIC down to approximately 35kg when approaching 
the nearpoint of the extraction to Location 4 residence (based on compliance with 
115dBLinear airblast). 

• Reducing the bench height to 6 m (minimum height economically viable) and 
firing only one blasthole per delay (MIC 23kg) as blasting approaches the 
Location 3 residence (260 Princes Highway).  However, in order to comply with 
the DECC’s general human comfort criterion of 115dBLinear (the limiting 
criterion), the site law predicts that blasting could still not comply when conducted 
closer than 350m from the residence.  The corresponding ground vibration at this 
distance is 2.1mm/s. 

• Negotiation of an appropriate arrangement with the owner of Location 3 
(260 Princes Highway) before blasting occurs within 350m of the residence (as 
for noise) in order to ensure that the residence becomes project-related. 
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1 Sound Level or Noise Level 
The terms “sound” and “noise” are almost interchangeable, 
except that in common usage “noise” is often used to refer to 
unwanted sound. 
 
Sound (or noise) consists of minute fluctuations in atmospheric 
pressure capable of evoking the sense of hearing.  The human 
ear responds to changes in sound pressure over a very wide 
range.  The loudest sound pressure to which the human ear 
responds is ten million times greater than the softest.  The 
decibel (abbreviated as dB) scale reduces this ratio to a more 
manageable size by the use of logarithms. 
 
The symbols SPL, L or LP are commonly used to represent 
Sound Pressure Level.  The symbol LA represents A-weighted 
Sound Pressure Level.  The standard reference unit for Sound 
Pressure Levels expressed in decibels is 2 x 10-5 Pa. 
 

2 “A” Weighted Sound Pressure Level 
 
The overall level of a sound is usually expressed in terms of 
dBA, which is measured using a sound level meter with an “A-
weighting” filter.  This is an electronic filter having a frequency 
response corresponding approximately to that of human 
hearing. 
 
People’s hearing is most sensitive to sounds at mid frequencies 
(500 Hz to 4000 Hz), and less sensitive at lower and higher 
frequencies.  Thus, the level of a sound in dBA is a good 
measure of the loudness of that sound.  Different sources 
having the same dBA level generally sound about equally loud. 
 
A change of 1 dBA or 2 dBA in the level of a sound is difficult for 
most people to detect, whilst a 3 dBA to 5 dBA change 
corresponds to a small but noticeable change in loudness.  A 
10 dBA change corresponds to an approximate doubling or 
halving in loudness.  The table below lists examples of typical 
noise levels 
 
Sound  
Pressure Level 
(dBA) 

Typical  
Source 

Subjective 
Evaluation 

140 
130 

Threshold of pain Intolerable 

120 Heavy rock concert 
110 Grinding on steel 

Extremely noisy 

100 Loud car horn at 3 m 

90 Pneumatic hammering 
Very noisy 

80 Kerbside of busy street 
70 Loud radio or television 

Loud 

60 Department store 
50 General Office 

Moderate to quiet 

40 Inside private office 
30 Inside bedroom Quiet to very quiet

20 
10 

Rural house at night 
Recording studio 

Almost silent 

 
Other weightings (eg B, C and D) are less commonly used than 
A-weighting.  Sound Levels measured without any weighting are 
referred to as “linear”, and the units are expressed as dB(lin) or 
dB. 
 

3 Sound Power Level 
 
The Sound Power of a source is the rate at which it emits 
acoustic energy.  As with Sound Pressure Levels, Sound Power 
Levels are expressed in decibel units (dB or dBA), but may be 

identified by the symbols SWL or LW, or by the reference unit 
10-12 W. 
The relationship between Sound Power and Sound Pressure 
may be likened to an electric radiator, which is characterised by 
a power rating, but has an effect on the surrounding 
environment that can be measured in terms of a different 
parameter, temperature. 
 

4 Statistical Noise Levels 
 
Sounds that vary in level over time, such as road traffic noise 
and most community noise, are commonly described in terms of 
the statistical exceedance levels LAN, where LAN is the A-
weighted sound pressure level exceeded for N% of a given 
measurement period.  For example, the LA1 is the noise level 
exceeded for 1% of the time, LA10 the noise exceeded for 10% 
of the time, and so on. 
 
The following figure presents a hypothetical 15 minute noise 
survey, illustrating various common statistical indices of interest. 
 

LA1

LA10

LA90

LAeq

LAmax

25

30

35

40

45

50

55

00:00 05:00 10:00 15:00

Monitoring or Survey Period   (minutes)

So
un

d 
Pr

es
su

re
 L

ev
el

  (
dB

A
)

 
 
Of particular relevance, are: 
 
LA1 The noise level exceeded for 1% of the 15 minute 

interval. 
LA10 The noise level exceed for 10% of the 15 minute 

interval.  This is commonly referred to as the average 
maximum noise level. 

LA90 The noise level exceeded for 90% of the sample period. 
This noise level is described as the average minimum 
background sound level (in the absence of the source 
under consideration), or simply the background level. 

LAeq The A-weighted equivalent noise level (basically the 
average noise level).  It is defined as the steady sound 
level that contains the same amount of acoustical 
energy as the corresponding time-varying sound. 

 
When dealing with numerous days of statistical noise data, it is 
sometimes necessary to define the typical noise levels at a 
given monitoring location for a particular time of day.  A 
standardised method is available for determining these 
representative levels. 
 
This method produces a level representing the “repeatable 
minimum” LA90 noise level over the daytime and night-time 
measurement periods, as required by the EPA.  In addition the 
method produces mean or “average” levels representative of the 
other descriptors (LAeq, LA10, etc). 
 

5 Tonality 
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Tonal noise contains one or more prominent tones (ie distinct 
frequency components), and is normally regarded as more 
offensive than “broad band” noise. 
6 Impulsiveness 
 

An impulsive noise is characterised by one or more short sharp 
peaks in the time domain, such as occurs during hammering. 
 

7 Frequency Analysis 
 
Frequency analysis is the process used to examine the tones (or 
frequency components) which make up the overall noise or 
vibration signal.  This analysis was traditionally carried out using 
analogue electronic filters, but is now normally carried out using 
Fast Fourier Transform (FFT) analysers. 
 
The units for frequency are Hertz (Hz), which represent the 
number of cycles per second. 
 
Frequency analysis can be in: 
 
• Octave bands (where the centre frequency and width of 

each band is double the previous band) 
• 1/3 octave bands (3 bands in each octave band) 
• Narrow band (where the spectrum is divided into 400 or 

more bands of equal width) 
 
The following figure shows a 1/3 octave band frequency analysis 
where the noise is dominated by the 200 Hz band.  Note that the 
indicated level of each individual band is less than the overall 
level, which is the logarithmic sum of the bands. 
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8 Vibration 
 
Vibration may be defined as cyclic or transient motion.  This 
motion can be measured in terms of its displacement, velocity or 
acceleration.  Most assessments of human response to vibration 
or the risk of damage to buildings use measurements of 
vibration velocity.  These may be expressed in terms of “peak” 
velocity or “rms” velocity. 
 
The former is the maximum instantaneous velocity, without any 
averaging, and is sometimes referred to as “peak particle 
velocity”, or PPV.  The latter incorporates “root mean squared” 
averaging over some defined time period. 
 
Vibration measurements may be carried out in a single axis or 
alternatively as triaxial measurements.  Where triaxial 
measurements are used, the axes are commonly designated 
vertical, longitudinal (aligned toward the source) and transverse. 
 
The common units for velocity are millimetres per second 
(mm/s).  As with noise, decibel units can also be used, in which 
case the reference level should always be stated.  A vibration 
level V, expressed in mm/s can be converted to decibels by the 

formula 20 log (V/Vo), where Vo is the reference level (10-9 m/s).  
Care is required in this regard, as other reference levels may be 
used by some organizations. 
9 Human Perception of Vibration 
 
People are able to “feel” vibration at levels lower than those 
required to cause even superficial damage to the most 
susceptible classes of building (even though they may not be 
disturbed by the motion).  An individual's perception of motion or 
response to vibration depends very strongly on previous 
experience and expectations, and on other connotations 
associated with the perceived source of the vibration.  For 
example, the vibration that a person responds to as “normal” in 
a car, bus or train is considerably higher than what is perceived 
as “normal” in a shop, office or dwelling. 
 

10 Overpressure 
 
The term “over-pressure” is used to describe the air pressure 
pulse emitted during blasting or similar events.  The peak level 
of an event is normally measured using a microphone in the 
same manner as linear noise (ie unweighted), at frequencies 
both in and below the audible range. 
 

11 Ground-borne Noise, Structure-borne Noise 
and Regenerated Noise 

 
Noise that propagates through a structure as vibration and is 
radiated by vibrating wall and floor surfaces is termed 
“structure-borne noise”, “ground-borne noise” or “regenerated 
noise”.  This noise originates as vibration and propagates 
between the source and receiver through the ground and/or 
building structural elements, rather than through the air. 
 
Typical sources of ground-borne or structure-borne noise 
include tunnelling works, underground railways, excavation plant 
(eg rockbreakers), and building services plant (eg fans, 
compressors and generators). 
 
The following figure presents the various paths by which 
vibration and ground-borne noise may be transmitted between a 
source and receiver for construction activities occurring within a 
tunnel. 
 

 
 

The term “regenerated noise” is also used in other 
instances where energy is converted to noise away from the 
primary source.  One example would be a fan blowing air 
through a discharge grill. The fan is the energy source and 
primary noise source.  Additional noise may be created by 
the aerodynamic effect of the discharge grill in the 
airstream.  This secondary noise is referred to as 
regenerated noise 
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Appendix B 
 
 

Unattended Noise Monitoring Results 
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