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Executive Summary 

As part of the NSW Government's Bridges for the Bush initiative, Roads and Maritime Services (RMS) 
proposes to replace the existing truss bridge over Crookwell River, MR54 Binda Road, which is 
approximately 10 km north of the Crookwell township, Upper Lachlan Shire Council, NSW. 

Noise and vibration predictions for construction works and operations associated with the following 
proposed modifications have been undertaken:  

• Construction of a new bridge along a modified alignment to the west of the existing timber bridge.  

• Realignment of the existing road approaches to the replacement bridge. 

• Demolition of the existing bridge. 

The noise assessment has identified four residential receivers in the vicinity of the project located 
between approximately 50 m and 900 m from Binda Road. 

Attended and unattended ambient noise monitoring was undertaken within the project area in order to 
quantify the existing acoustic environment.   The results of continuous unattended noise monitoring, 
during the nine day measurement period, show levels typical of a rural noise environment with low 
background noise levels throughout the daytime, evening and night%time periods.  Traffic counting on 
Binda Road was undertaken concurrently with the noise monitoring.  Additional operator attended 
vehicle passby measurements were undertaken in order to estimate the influence of road traffic noise 
on the general ambient noise level in the project area. 

Operational Impacts 

The proposal is not considered to increase the traffic volumes nor significantly alter the mix of existing 
vehicle classifications using the route and hence the ‘build’ and ‘no%build’ noise scenarios show 
negligible change due to the project.  The noise assessment has therefore focused on establishing 
existing road traffic noise levels and discussing the potential for changes to the characteristics of the 
noise which may result from the proposal.  The marginally closer location of the new bridge to the 
nearest receiver to the west is anticipated to result in a negligible change in maximum noise levels 
(less than 0.5 dB). 

The measured ambient LAeq noise levels are typically around 10 dB below the NSW Governments 
Road Noise Policy (RNP) noise criteria of daytime LAeq(15hour) 60 dBA and night+time LAeq(9hour) 

55 dBA for the redevelopment of a sub%arterial road. 

In order to estimate road traffic noise levels without the influence of other environmental noise 
sources, predictions at the sensitive receiver location nearest to Binda Road were undertaken using 
the operator attended vehicle pass%by noise data together with the measured traffic volumes.  The 
predicted road traffic noise level contributions during the daytime and night%time at the nearest 
receiver to Binda Road are more than 10 dB below the RNP noise criteria.   Operation of the new 
bridge and modified approaches is therefore unlikely to cause a significant adverse noise impact at 
nearby noise sensitive receivers. 

The operational noise assessment assumes that all bridge expansion joints will be constructed in a 
suitable manner so as to not introduce potential additional sources of impact noise.  During the noise 
monitoring site survey it was noted that several vehicles passing over the existing bridge generated an 
impact type noise from the movement of the vehicle’s components.  It is likely that this was caused by 
the vehicles passing over an uneven surface.  This effect was most noticeable in unladed goods 
vehicles or cars towing trailers crossing the bridge. 

SLR Consulting Australia Pty Ltd 
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Executive Summary 

As such, should the design of the new bridge remove this uneven surface there is potential for an 
improvement in the noise character adjacent to the project site. 

In addition to the noise from vehicle components, it was observed that noise was generated though 
movement of the bridge structure during vehicle passbys.  This noise was observed to exhibit low 
frequency characteristics and was most noticeable during heavy vehicle passby events. 

Construction Impacts 

The construction noise impact assessment has been undertaken in accordance with the Interim 
Construction Noise Guideline (ICNG). 

A number of scenarios comprising typical plant and equipment have been developed for the proposed 
stages of construction.  The potential noise and vibration impacts during these scenarios have been 
assessed. 

The construction noise goals in the project area are relatively low as a result of the low measured 
ambient background noise levels.  Consequently, even although distances to the works are relatively 
large, exceedances of the noise goals are predicted during most works scenarios.   

Recommended construction noise mitigation measures are detailed within this report. 

During the detailed design stage, when more specific information is available in relation to the 
proposed construction works, it is recommended that a site specific Construction Noise and Vibration 
Management Plan be prepared, consistent with the requirements of the ICNG. 

SLR Consulting Australia Pty Ltd 
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1 INTRODUCTION 

1.1 Background 

Roads and Maritime Services (RMS) proposes to replace the existing truss bridge over Crookwell 
River, MR54 Binda Road, which is approximately 10 km north of the Crookwell township, Upper 
Lachlan Shire Council, NSW. 

The replacement of this bridge has been identified as part of the NSW Government's Bridges for the 
Bush initiative. The initiative is a commitment from the NSW Government to improve road freight 
productivity by replacing or upgrading Higher Mass Limit deficient bridges over the next five years at 
17 key locations in rural and regional NSW. 

The proposal comprises road and bridge works within a project area of approximately 700 m in length. 

1.2 Report Objectives 

SLR Consulting Australia Pty Ltd (SLR Consulting) has been engaged by NGH Environmental to 
assess the potential noise and vibration impacts of the construction and operation of the proposed 
Crookwell Truss Bridge Replacement project.  This assessment forms part of the project’s Review of 
Environmental Factors (REF). 

1.3 Project Infrastructure 

The proposal includes the following: 

• Construction of a new bridge along a modified alignment to the west of the existing timber bridge.  

• Realignment of the existing road approaches to the replacement bridge. 

1.4 Relevant Guidelines 

The noise and vibration guidelines for construction and operations are based on the publications 

managed by the Environmental Protection Authority1 (EPA).  The guidelines applicable to this 
assessment include: 

• Operational Noise – Road Noise Policy (RNP), DECCW 2011 

• Construction Noise – Interim Construction Noise Guideline (ICNG), DECC 2009 

• Construction Vibration (human comfort) – Assessing Vibration � a technical guideline, DEC 2006 

• Construction Vibration (damage limits) – German Standard DIN 4150, Part 3: Structural Vibration 
in Buildings: Effects on Structures 

The following additional guidelines and standards are also referenced in this study: 

• Noise measurement procedure (operational) – AS 2702:1984 Acoustic Methods of Measurement 
of Road Traffic Noise 

• Noise measurement procedure (construction) – AS 1055:1997 Acoustics – Description and 
Measurement of Environmental Noise 

• RMS assessment requirements – Preparing an Operational Noise and Vibration Assessment, 
RMS July 2011 

• RMS noise management response – Environmental Noise Management Manual (ENMM), RTA 
2001 

                                                      

1 Noise and Vibration guidelines are available at the following web address:  http://www.environment.nsw.gov.au/noise  

SLR Consulting Australia Pty Ltd 
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1.5 Terminology 

Specific acoustic terminology is used within this assessment.  An explanation of common acoustic 
terms is included as Appendix A. 

2 PROJECT DESCRIPTION 

2.1 Project Area and Sensitive Receivers 

The study area extends along both sides of the road corridor in the vicinity of the works.  The land 
adjacent to the road corridor in the study area is predominantly characterised as rural%residential with 
large open spaces of grassland and areas with undulating topography. 

In the project area, shown in Figure 1, there are four nearby noise sensitive properties.  The existing 
road alignment is indicated in the figure by the blue line with the proposed alignment being 
represented by the red line. 

Figure 1 Assessment Area and Sensitive Receiver Locations (R1 to R4) 

 
Image from Google 

A summary of the representative noise sensitive receivers is shown in Table 1. 

Works Area 

L2 

L1 

Site Compounds 

Vehicle Count Site 
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Table 1 Identified nearby noise sensitive receivers 

Location  Lot Brief Description 

R1 115 DP753012 Approximately 230m from Binda Road.  Residential, direct line of sight to 
bridge and approach from the south, northern approach partially shielded 
by earth mound 

R2 1 DP1035308 Approximately 50m from Binda Road.  Residential, direct line of sight to 
bridge,  approaches partially shielded by topography 

R3 42 DP753012 Approximately 400m west of Binda Road. 

R4 1 DP1040427 Approximately 900m west of Binda Road. 

 

2.2 Existing Road Features 

The existing road features which are apparent in the project area are outlined in Table 2. 

Table 2 Existing Road Features 

Item Description 

Current posted speed 100 km/h 
1 

Current Traffic Average Daily Traffic (ADT) of 511 vehicles (8% heavy)

Road Alignment Refer to Figure 2 

Lanes and lane width One lane each way, nominal 3.5 m  

Special provisions Single lane over existing bridge 

Note 1: Taken from traffic counts from permanent station 94.805 (approximately 19 km north of Crookwell township) 
conducted in 2010. 

The existing bridge is a single span timber bridge (De Burgh Truss Type Bridge utilising timber for 
compression and steel for tension) constructed in 1903.  The bridge is a single lane bridge which is 
not designed to carry Higher Mass Limit (HML) vehicles.  The HML short combination route along 
MR54 Binda Road stops short before the bridge.  The current detour length for HML vehicles is 29 km.   

The 2010 counts detailed in Table 2 indicate that 8% of the 511 vehicle ADT were heavy vehicles, 
indicating significant use of the existing bridge by heavy vehicles.  

2.3 Bridge Replacement  

The road features of the proposed bridge are outlined in Table 3. 

Table 3 Proposed Road Features 

Item Description 

Posted speed 100 km/h (no change from existing) 
1 

Current Traffic Average Daily Traffic (ADT) of 511 vehicles (8% heavy)

Road Alignment Refer to Figure 2 

Lanes and lane width One lane each way, nominal 3.5 m  

Special provisions Two 3.5 m travel lanes and 2.0 m shoulders 

Note 1: Taken from traffic counts from permanent station 94.805 (approximately 19 km north of Crookwell township) 
conducted in 2010.  The project is not proposed to increase overall vehicle numbers (refer to Section 2.2) 

SLR Consulting Australia Pty Ltd 
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The proposed replacement bridge would be located approximately 15 m to the west of the existing 
bridge and would be designed to meet current bridge standards.  The works consists of the following: 

• Replacement bridge with 3 spans along an overall length of 39.37 m and an overall carriageway 
width of 12.2 m (3.5 m travel lanes and 2.0 m shoulders). 

• A bridge superstructure comprising 535 mm deep pre%stressed concrete (PSC) spaced planks 
composite with a 180 mm thick cast in place reinforced concrete deck slab and a 75 mm thick 
asphalt wearing course on a waterproof membrane layer. 

• New road approaches to the replacement bridge. 

• Demolition of the existing bridge. 

The existing and proposed alignments, together with a summary of the key aspects of the project, are 
shown in more detail in Figure 2.  The existing road alignment is indicated by the blue lines with the 
proposed alignment being represented by the red and black lines. 

Figure 2 Existing and Proposed Road Alignment 
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Table 4 Ambient Noise Logging Locations 

Loc. Lot Logger Position Distance to 
Carriageway 

Logger 
Type 

Serial 
Number 

L1 115 DP753012 Approximately 230 m from Binda Road at 
residential receiver R1. Direct line%of%sight 
to bridge and approach from the south, 
northern approach partially shielded by 
earth topography. 

230 m SVAN 957 27523 

L2 1 DP1035308 Approximately 50 m from Binda Road at 
residential receiver R2. Direct line%of%sight 
to bridge,  approaches partially shielded by 
topography 

50 m SVAN 957 23814 

 

The locations were selected based on an inspection of the potentially affected areas, giving 
consideration to other noise sources which may influence the recordings, security issues for the noise 
monitoring devices and gaining permission for access to the location from the resident or landowner. 

3.1.2 Concurrent Traffic Counting 

In accordance with RMS document Preparing an Operational Traffic and Construction Noise and 
Vibration Assessment Report, traffic counting was undertaken concurrently with the noise monitoring.  
The traffic counting location was north of the project area as shown in Figure 1.    

Traffic data recorded during the survey period is shown in Table 5. 

SLR Consulting Australia Pty Ltd 

3  EXISTING AMBIENT NOISE ENVIRONMENT 

In order to characterise the noise environment across the project area (in relation to both construction 
and operation) and to establish existing ambient noise levels upon which to base the noise emission 
targets, environmental noise monitoring was performed at representative locations within the project 
area.   

The ambient noise monitoring locations L1 and L2 are indicated in Figure 1.  Both attended and 
unattended ambient measurements were taken at each monitoring location.  In addition, in order to 
assist with operational noise prediction, operator attended vehicle passby noise measurements were 
undertaken at representative positions within the project area. 

3.1 Continuous Unattended Monitoring 

3.1.1 Noise Monitoring Procedure 

Two environmental noise loggers were deployed from 29 January to 07 February 2013 as outlined in 
Table 4.  The logger locations are indicated in Figure 1. 
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Table 5 Vehicle Counts during Noise Monitoring 

Location Vehicle 
1

Class  Number of Vehicles (Average Daily Traffic) 

Northbound Southbound Combined 

North 
refer to 

of Bridge 
Figure 1 

– M'Cycle & P'Cycle 1 2 4 

Cars 264 274 538 

LGV 28 18 46 

OGV1 & PSV 5 5 10 

OGV2 9 10 20 

Total 308 310 618 

Note 1: Light Goods Vehicles (LGV) are considered Medium 
Vehicles (PSV) are considered Heavy Vehicles. 

Vehicles.  Other Goods Vehicles (OGV) and Public Service 

With reference to Table 2 and Table 5, it is noted that the vehicle counts during the monitoring period 
(total of 618 vehicles per day with 5% Heavy vehicles, 7% Medium) are higher than the 2010 counts 
(total of 511 vehicles per day with 8% Heavy vehicles), and may be a result of natural growth since 
2010.  The traffic during the noise monitoring survey period is therefore considered representative of 
the typical traffic conditions at the site. 

Traffic volumes and mix are not anticipated to change as a result of the project.  The ‘build’ and ‘no 
build’ traffic scenarios are therefore consistent.  No information has been provided regarding the future 
design (10 year after opening) scenario timeframes.  The implications of this on the operational noise 
impact assessment are discussed further in Section 5.3.  

3.1.3 Noise Monitoring Results 

The results of the noise monitoring have been processed in accordance with the procedures contained 
in the NSW Industrial Noise Policy (INP) so as to establish representative noise levels from all noise 
sources in the area at the residences. 

A summary of the unattended continuous noise monitoring during INP defined time periods is 
contained in Table 6.  A full graphical representation of the noise level recorded is provided in 
Appendix B. 

Table 6 Unattended Noise Logger Results 

1
Location Period  Noise Parameter (dBA re 20 µµµµPa) 

LA1 LA10 RBL LA90 

L1 Daytime 55 47 28 

Evening 53 45 21 

Night 39 28 <20 

L2 Daytime 59 49 28 

Evening 54 45 23 

Night 38 30 22 

Note 1: INP Governing Periods % Day: 7.00 am to 6.00 pm Monday%Saturday, 8.00 am to 6.00 pm Sundays, 
pm to 10.00 pm, Night: 10.00 pm to 7.00 am Monday to Saturday, 10.00 pm to 8.00 am Sunday. 

LAeq 

50 

48 

46 

47 

46 

43 

Evening: 6.00 

Results of continuous unattended monitoring at these locations (L1 and L2) during this period show 
noise levels typical of a rural environment with higher daytime ambient noise levels due to increased 
road traffic on Binda Road.   

SLR Consulting Australia Pty Ltd 
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The L90 background noise levels for all periods are considered to be low.  This reflects the intermittent 
nature of vehicle noise on this road, with no sources of a continuous nature (such as typical industrial 
noise sources).   

3.2 Operator Attended Ambient Noise Measurements 

3.2.1 Noise Measurement Procedure 

Operator%attended ambient noise surveys were conducted on 29 January 2013 at noise monitoring 
locations L1 and L2 shown in Figure 1 in order to support the identification and occurrence of ambient 
noise sources. 

Attended ambient noise measurements were performed using a calibrated Brüel and Kjær 2260 
Precision Sound Level Meter (serial number 2414604).  Instrument calibration was checked before 
and after each measurement survey, with the variation in calibrated levels not exceeding the 
acceptable variation of ±0.5 dBA (AS 1055). 

The acoustic instrumentation (SLM and calibrator) employed throughout the monitoring programme 
was designed to comply with the requirements of AS 1259.2%1990, Sound Level Meters and carry 
current NATA or manufacturer calibration certificates. 

3.2.2 Noise Measurement Results 

A summary of the 15 minute operator attended ambient noise surveys, undertaken at the noise 
logging sites, is shown in Table 7. 

Table 7 Operator Attended Ambient Noise Survey at Noise Logging Locations (L1 and L2) 

Loc. Measurement Noise Parameter (dBA re 20 µµµµPa) Description of Ambient Noise Sources 
Details 

LAmax LA1 LA10 LA90 LAeq 
– Typical Maximum Levels LAmax 
(dBA)  

L1 29/01/2013 56 52 46 36 43 Livestock: ~55 dBA  
15:15:30 Cars: 44 dBA – 53 dBA  
Daytime Heavy Vehicles: 56 dBA  
Wind calm Insects: <36 dBA (high frequency only) 

 o
Temp 28 C 
Cloud 4/8 

L2 29/01/2013 62 57 50 32 47 Livestock: ~50 dBA  
14:11:30 Birds: ~39 dBA (near constant) 
Daytime Distant tractor: 40dBA (60 dBL) (rare) 
Wind calm Cars: 53 dBA – 58 dBA  

 o
Temp 25 C Heavy Vehicles: 62 dBA  
Cloud 4/8 Insects: <34 dBA (high frequency only) 

 

Daytime ambient noise levels at both locations were dominated by road traffic noise from Binda Road 
and environmental noise from birds and/or insects. 

3.3 Operator Attended Vehicle Pass+by Noise Measurements 

In order to estimate the influence of road traffic noise on the general ambient noise level in the project 
area, operator attended vehicle passby noise measurements (ie without other ambient noise sources) 
were also undertaken at location L2. 

SLR Consulting Australia Pty Ltd 
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3.3.1 Noise Measurement Procedure 

Measurements of vehicle passby noise were carried out at location L2 in the south east of the study 
area (as identified in Figure 1).  This location is the closest to Binda Road, at a distance of around 
50 m.  Attended measurements were undertaken at this location for approximately 30 minutes and 
included passbys of both light and heavy vehicles.     

The attended measurements were A%weighted, fast response LAmax and LAE (sound exposure level).    
The measurements were commenced as the vehicle noise rose significantly above the background 
level and were terminated as the vehicle noise approached the background level.  In the event that 
noise from other sources significantly affected the measurement results, the measurement was 
discarded.  Attended vehicle passby noise measurements were performed using the equipment 
described in Section 3.2.1. 

3.3.2 Noise Measurement Results 

A summary of the attended vehicle pass%by noise measurements is contained in Table 8. 

Table 8 Vehicle Pass+by Noise Measurement Summary 

Location Vehicle 
1

Class  
Number of 
Vehicles 

Noise Parameter (dBA re 20 µµµµPa) 

Average LAE  Average LAmax  Maximum LAmax  

NB SB NB SB NB SB NB SB 

L2 Light 6 5 58 60 57 55 61 56 

Medium 1 1 66 66 61 61 61 61 

Heavy 3 0 72 n/a 65 n/a 66 n/a 

Note 1: Vehicle classes are generally based on 
utilities); Medium vehicles (two or three 
groups). 

Austroads 
axles, two 

vehicle classifications: Light passenger 
groups); Heavy vehicles (three or more 

vehicles (cars, vans, 
axles, more than two 

4 NOISE GOALS 

4.1 Operational Noise – NSW Road Noise Policy  

4.1.1 Guideline Overview 

For traffic operating on public roads to and from the subject site the NSW Governments Road Noise 
Policy (RNP) is appropriate for assessing potential road traffic noise impacts.   

The NSW Government issued the RNP on 1 July 2011.  The document identifies strategies that 
address the issue of road traffic noise from: 

• Existing roads 

• New road projects 

• Road redevelopment projects 

• New traffic%generating developments 

The RNP noise criteria aim to protect amenity inside and immediately around permanent residences, 
schools, hospitals and other sensitive land uses, rather than at all points in a given locality, which 
would not be practical or possible.  Although it is not mandatory to achieve the noise assessment 
criteria in the RNP, project proponents need to provide justification if it is not considered feasible or 
reasonable to achieve them. 

SLR Consulting Australia Pty Ltd 
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The guideline recognises that there are generally more opportunities to minimise noise impacts from 
new roads and road corridors, especially those in greenfield locations, through judicious road design 
and land use planning.  The scope to reduce noise impacts from existing roads and corridors is more 
limited.   

The RNP criteria are applicable both at the time of project opening and also in a design year, typically 
taken to be ten years after project completion. 

4.1.2 Noise Assessment Criteria – Residential Land Uses 

Binda Road is considered to be classified as an existing arterial/sub%arterial road.  Table 9 
summarises the RNP assessment criteria for residences to be applied for this project. These criteria 
are presented for assessment against facade noise levels as measured at the most affected point in 
front of a building. 

Table 9 RNP Criteria – Residential Land Uses 

Road Category Type of Project/Land Use Assessment Criteria (dBA) 

Daytime  Night+time 
(7 am – 10 pm) (10 pm – 7 am) 

Freeway/ 2. Existing residences affected by noise from LAeq(15hour) 60 LAeq(9hour) 55 

arterial/ 
redevelopment of existing freeway/arterial/sub%

(external) (external) 
arterial roads 

sub%arterial 
3. Existing residences affected by additional 

roads traffic on existing freeways/arterial/sub%arterial 

 

roads generated by land use developments 

In addition to the noise criteria in Table 9, the RNP describes “Relative Increase Criteria” of 12 dB 
above existing traffic noise.  This criterion is primarily intended to protect existing quiet areas from 
excessive changes in amenity.  As the project will not result in a 12 dB increase in road traffic noise 
levels (an increase of this magnitude would require a 16%fold increase in traffic), this criterion is not 
considered further in this assessment.   

4.1.3 Sleep Disturbance 

Guidance for the assessment of sleep disturbance given in the RNP is reproduced as follows: 

“Triggers for, and effects of sleep disturbance from, exposure to intermittent noise such as 
noise from road traffic are still being studied. There appears to be insufficient evidence to set 
new indicators for potential sleep disturbance due to road traffic noise. The NSW Roads and 
Traffic Authority’s Practice Note 3 (NSW Roads and Traffic Authority 2008) outlines a protocol 
for assessing and reporting on maximum noise levels and the potential for sleep disturbance.” 

NSW Roads and Traffic Authority’s Environmental Noise Management Manual (ENMM) – Practice 
Note III protocol for assessing the potential for sleep disturbance is determined by performing LAFmax 
– LAeq(1hr) calculation on individual vehicle passby noise measurements.  The number of night%time 
passby events where the LAFmax – LAeq(1hr) difference is greater than 15 dB is to be determined. 
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With regard to reaction to potential sleep disturbance events, the RNP gives the following guidance: 

From the research on sleep disturbance to date it can be concluded that: 

% maximum internal noise levels below 50–55 dB(A) are unlikely to awaken people from sleep 

% one or two noise events per night, with maximum internal noise levels of 65–70 dB(A), are 
not likely to affect health and wellbeing significantly. 

It is generally accepted that internal noise levels in a dwelling, with the windows open are 10 dB lower 
than external noise levels.  Based on a worst case minimum attenuation, with windows open, of 10 dB, 
the first conclusion above suggests that short term external noises of 60 dBA to 65 dBA are unlikely to 
cause awakening reactions.   

The second conclusion suggests that one or two noise events per night with maximum external noise 
levels of 75 dBA to 80 dBA are not likely to affect health and wellbeing significantly. 

4.2 Construction Noise Goals 

4.2.1 Construction Noise Metrics 

The noise metrics used to describe construction noise emissions in the modelling and assessments 
are: 

LA1(1minute)  The “typical maximum noise level” for an event, used in the assessment of 
potential sleep disturbance during night%time periods.  Alternatively, the 
assessment may be conducted using the LAmax or maximum noise level. 

LAeq(15minute) The “energy average noise level” evaluated over a 15%minute period.  This 
parameter is used to assess the potential construction noise impacts.   

LA90 The “background noise level” in the absence of construction activities.  This 
parameter represents the average minimum noise level during the daytime, 
evening and night%time periods respectively.  The LAeq(15 minute) construction noise 
management levels are based on the LA90 background noise levels. 

The subscript “A” indicates that the noise levels are filtered to match normal human hearing 
characteristics (ie A%weighted). 

4.2.2 Noise Management Levels 

Residential Receivers 

The applicable construction noise goals (Noise Management Levels % NML) for this project are 
described in the Interim Construction Noise Guideline (ICNG % DECC 2009).   

For construction work during standard hours, a Noise Management Level (LAeq(15minute)) of 
RBL + 10 dB applies for residential receivers.  Construction work outside of the recommended 
standard hours should not be undertaken without strong justification.  Where construction work outside 
standard hours is required, a Noise Management Level (LAeq(15minute)) of RBL + 5 dB applies for 
residential receivers.   

These NMLs aim to represent the level above which there may be some community reaction to 
construction noise.  Where the predicted levels exceed the noise management level, all feasible and 
reasonable work practices should be applied to minimise the potential noise impacts.  The proponent 
should also inform all potentially impacted residents of the nature of works to be carried out, the 
expected noise levels and duration, as well as contact details. 
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Where LAeq(15minute) construction noise levels are predicted to exceed 75 dBA, the relevant authority 
(consent, determining or regulatory) may require respite periods to be observed.  This may include 
restricting the hours that the very noisy activities can occur, taking into account:  

• Times identified by the community when they are less sensitive to noise (such as before and after 
school for works near schools, or mid%morning or mid%afternoon for works near residences). 

• If the community is prepared to accept a longer period of construction in exchange for restrictions 
on construction times. 

The ICNG states that where construction works are planned to extend over more than two consecutive 
nights, the impact assessment should cover the maximum noise level from the proposed works.  In 
addition to the NMLs, where construction would be required during the night%time period the potential 
for sleep disturbance to residential receivers should therefore be assessed.   

The EPA’s current approach to assessing potential sleep disturbance (Application Notes to Industrial 
Noise Policy)  is to apply an initial screening criterion of background plus 15 dB and to undertake 
further analysis if the screening criterion cannot be achieved.  The sleep disturbance screening 
criterion applies outside bedroom windows during the night%time period. 

Where the screening criterion cannot be met, the additional analysis should consider the number of 
potential sleep disturbance events during the night, the level of exceedance and the noise from other 
events.   

5 OPERATIONAL NOISE ASSESSMENT 

5.1 Assessment Methodology 

The Crookwell Truss Bridge Replacement project comprises of the construction of a new bridge 
immediately adjacent to the existing bridge, combined with realignment of both approaches to the 
bridge.  Figure 1 indicates that the nearest receiver to the west (in the direction of the new bridge from 
the old) is around 400 m away.  The proposed bridge would therefore be marginally closer to this 
receiver than the existing bridge.  

Whilst the project is proposed to provide capacity for HML vehicles, as was previously discussed in 
Section 2.2, it is understood from inspection of the traffic data as measured in 2010 and also as part 
of this assessment in 2013, that significant heavy vehicles use the existing bridge.  The proposal is 
therefore not considered to increase the traffic volumes nor significantly alter the mix of existing 
vehicle classifications using the route. 

When considering the above, the ‘build’ and ‘no%build’ scenarios show negligible change due to the 
project.  The assessment undertaken has therefore focused on establishing existing road traffic noise 
levels and discussing the potential for changes to the characteristics of the noise which may result 
from the proposal. 

5.2 Predicted Existing Noise Levels 

The unattended ambient noise data, detailed in Table 6, indicate that the measured ambient LAeq 
noise levels are typically around 10 dB below the RNP noise criteria of daytime LAeq(15hour) 60 dBA 
and night+time LAeq(9hour) 55 dBA.  The measured ambient noise consists of all noise sources in the 
area including road traffic noise, however, due to the relatively low volumes of traffic on the subject 
route (especially during the night%time period), the measured data is likely not always dominated by 
road traffic noise and is, at times, influenced by extraneous sources of environmental noise in the 
area. 
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As such, road traffic noise levels have been predicted at the sensitive receiver location nearest to 
Binda Road (location R2) using the operator attended vehicle pass%by noise data (measured at L2 – 
refer to Section 3.3) together with the traffic volumes as measured during the noise logging survey 
(refer to Section 3.1.2).  This assessment is presented in Table 10. 

Table 10 Estimated Existing Road Traffic Noise Levels at Receiver R2 

Receiver Predicted Facade Noise Level (dBA) RNP Criteria (dBA) 

LAeq(15hour) LAeq(9hour) LAeq(15hour) LAeq(9hour) 

R2 
1 

45
1 

33 60 55 

Note 1: Logarithmic 
numbers (refer to 

sum of the measured LAE vehicle passby noise 
Table 5) during the respective time periods and 

level (refer to Table 8) 
include +2.5 dB facade 

and corresponding 
correction.   

vehicle 

Table 7 indicates that during the daytime operator attended measurement at location L2, a free field 
noise level (ie approximately 2.5 dB less than a facade noise level) of LAeq 43 dBA was measured.  
During the daytime operator%attended noise monitoring, the operator noted that road traffic noise 
generally dominated the measured data.  The measured and predicted data therefore shows 
reasonable correlation.  The predictions indicate that the continuous unattended noise monitoring was 
influenced by other non%road related noise source, especially during the night%time period.   

Table 10 indicates that the predicted road traffic noise level at the nearest receiver to Binda Road is 
considerably below the RNP noise criteria. 

5.3 Potential Change in Noise Levels Resulting from Proposal 

5.3.1 Road Traffic Noise Levels 

At Opening Timeframe 

As previously discussed, it is not anticipated that the project will result in either an increase in traffic or 
any significant alteration to the existing mix of vehicle classifications.  The ‘build’ and ‘no build’ traffic 
scenarios are therefore consistent.   

Whilst the proposed replacement bridge will be around 15 m closer to receiver R3, the 400 m distance 
to this receiver results in a negligible increase in noise levels of less than 0.5 dB due to the changed 
location of the bridge. 

As a result, it is anticipated that there will effectively be no change to the existing road traffic noise 
levels at any of the surrounding sensitive receivers. 

Future Design (10 Year After Opening) Timeframe 

No information has been provided regarding the future design (10 year after opening) scenario 
timeframes.  With reference to the information contained in Table 10, the estimated existing road 
traffic noise level at the nearest sensitive receiver to Binda Road is 15 dB below the RNP criteria.  As 
this would require a 30%fold increase in traffic, the future design (10 year after opening) scenario is 
considered highly unlikely to result in an exceedance of the RNP noise goals due to natural traffic 
growth. 

5.3.2 Maximum Noise Levels 

As the project will not result in either an increase in traffic or any significant alteration to the existing 
mix of vehicle classifications, the existing maximum noise levels at the site are anticipated to remain 
unchanged.  The marginally closer location of the new bridge to receiver R3 is also anticipated to 
result in a negligible change in maximum noise levels. 
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The above assumes that all bridge expansion joints will be constructed in a suitable manner so as to 
not introduce potential additional sources of impact noise. 

During the noise monitoring site survey it was noted that several vehicles passing over the existing 
bridge generated an impact type noise from the movement of the vehicle’s components.  It is likely 
that this was caused by the vehicles passing over an uneven surface.  This effect was most noticeable 
in unladed goods vehicles or cars towing trailers crossing the bridge. 

As such, should the design and construction of the new bridge avoid the introduction of an uneven 
surface there is potential for an improvement in the noise character adjacent to the project site.  Care 
should be taken to ensure that the concrete panels are designed and installed in such a manner to 
avoid uneven joints. 

In addition to the noise from vehicle components, it was observed that noise was generated though 
movement of the bridge structure during vehicle passbys.  This noise was observed to exhibit low 
frequency characteristics and was most noticeable during heavy vehicle passby events.  It is expected 
that bridge vibration due to vehicle passbys would be at a lower level for the proposed bridge than for 
the existing truss bridge. 
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Table 11 Construction Works 

Ref Scenario Location of 
1

Equipment  No of Max. LAeq Sound 
Works Items Power Level 

(dBA) 

Individual Activity 
Item 

1 Site 
Establishment 
and 
Installation of 
Environmental 
& Traffic 

Site 
Compound 
areas shown 
in Figure 1 

Excavator (20 tonne) 2 99 119 

Compactor 1 108 

Truck (10 tonne) 1 98 

Grader 1 108 

Controls Bobcat 1 104 
2

Excavator (Breaker)*  1 121 

2 Piling Works  Immediately 
adjacent to 
the bridge 
areas shown 
in Figure 1 

Piling Rig* 1 108 112 

Truck (10 tonne) 1 98 

Mobile Crane (25 tonne) 1 99 

Concrete Pump 1 106 

Concrete Truck / Agitator 1 106 

Grinder 4"* 1 98 

Welding Equipment 1 97 

3 Construction 
of Headstocks 
at Abutments 
A & B 

Immediately 
adjacent to 
the bridge 
areas shown 
in Figure 1 

Grinder 4"* 1 98 110 

Welding Equipment 1 97 

Hand Tools 1 94 

Truck (10 tonne) 1 98 

Concrete Pump 1 106 

Concrete Truck / Agitator 1 106 

4 Construction 
of Abutment 
& B 

A 
Immediately 
adjacent to 
the bridge 
areas shown 
in Figure 1 

Grinder 4"* 1 98 110 

Welding Equipment 1 97 

Hand Tools 1 94 

Truck (10 tonne) 1 98 

Concrete Pump 1 106 

Concrete Truck / Agitator 1 106 

5 Construction 
of Bridge Deck 

Immediately 
adjacent to 
the bridge 
areas shown 

Grinder 4"* 1 98 106 

Welding Equipment 1 92 

Hand Tools 1 94 
in Figure 1 

Truck (10 tonne) 1 98 

Mobile Crane (300 tonne) 1 104 

SLR Consulting Australia Pty Ltd 

6 CONSTRUCTION NOISE ASSESSMENT 

6.1 Construction Works 

6.1.1 Construction Scenarios 

The proposed equipment for the major proposed works scenarios is shown in Table 11.  The table 
also contains Sound Power Level data for individual items of plant together with the combined Sound 
Power Level for each scenario. 
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Ref Scenario Location of 
1

Equipment  No of Max. LAeq Sound 
Works Items Power Level 

(dBA) 

Individual Activity 
Item 

6 Installation 
Bridge 
Parapets 

of Immediately 
adjacent to 
the bridge 
areas shown 
in Figure 1 

Grinder 4"* 1 98 110 

Welding Equipment 1 97 

Hand Tools 1 94 

Truck (10 tonne) 1 98 

Concrete Pump 1 106 

Concrete Truck / Agitator 1 106 

7 Earthworks on 
Road 
Approaches 

Along 
proposed 
new 
approaches 
as shown in 
Figure 1 

Excavator (20 tonne) 1 99 120 

Compactor 1 108 

Truck (10 tonne) 1 98 

Grader 1 108 

Bobcat 1 104 
2

Excavator (Breaker)*  1 121 

Concrete Saw* 1 115 

8 Construction 
of Bridge 
Approach 
Slabs 

Along 
proposed 
new 
approaches 
as shown in 
Figure 1 

Grinder 4"* 1 98 110 

Welding Equipment 1 97 

Hand Tools 1 94 

Truck (10 tonne) 1 98 

Concrete Pump 1 106 

Concrete Truck / Agitator 1 106 

9 Pavement 
works on Road 
Approaches 

Along 
proposed 
new 
approaches 
as shown in 
Figure 1 

Asphalt Milling Machine 1 111 112 

Line Marking Plant 1 98 

Daymakers (4 Aspects) 1 77 

Road Sweeper 1 98 

Mobile Crane (25 tonne) 1 99 

10 Demolition of 
Existing Bridge 

Immediately 
adjacent to 
the bridge 
areas shown 
in Figure 1 

Franna Crane 1 99 112 

Chainsaw 2 108 

Grinder 4"* 1 98 

Welding Equipment 1 97 

11 Site Dis%
Establishment 

Site 
Compound 
areas shown 
in Figure 1 

Grinder 4"* 1 98 111 

Welding Equipment 1 97 

Hand Tools 1 94 

Truck (10 tonne) 1 98 

Bobcat 1 104 

Excavator (20 tonne) 1 99 

Grader 1 108 

Note 1:    * denotes “annoying” item of equipment, as defined in the ICNG, and as 
predictions. 

such includes a +5 dBA penalty to 

Note 2: Overall SWL assumes a maximum 7.5 minutes on%time in any 15%minute period. 
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Table 12 Construction Noise Predictions 

Ref Scenario Receiver Noise Level � LAeq(15minute)  

(dBA) at Most Affected Receiver 

Worst�case Daytime Exceedance 

 Predicted NML

1 Site Establishment and Installation of R1 62 40 22 
Environmental & Traffic Controls 

R2 63 40 23 

R3 57 40 17 

R4 52 40 12 

2 Piling Works  R1 54 40 14 

R2 52 40 12 

R3 49 40 9 

R4 45 40 5 

SLR Consulting Australia Pty Ltd 

The Interim Construction Noise Guideline (ICNG) lists a number of construction activities which have 
been proven to be “annoying” and which require to have a 5 dB penalty applied to them.  Annoying 
characteristics may include tones, impulses, low frequency noise and intermittent noise.  The ICNG 
identifies the following proposed activities as being particularly annoying and as such, a 5 dB 
correction has been incorporated into the noise modelling process for them. 

• use of power saws, such as used for cutting timber, rail lines, masonry, road pavement or steel 
work 

• grinding metal, concrete or masonry 

• rock drilling 

• line drilling 

• vibratory rolling 

• bitumen milling or profiling 

• jackhammering, rock hammering or rock breaking 

• impact piling 

6.2 Assessment of Construction Works – Standard Construction Hours 

In order to minimise the potential noise impacts upon nearby sensitive receivers, construction works 
are proposed to mainly be undertaken during standard daytime periods (7.00 am to 6.00 pm Monday 
to Friday and 8.00 am to 1.00 pm on Saturdays). 

Based on the scenarios and the sound power levels outlined in Table 11, construction noise levels 
have been predicted at the nearest receivers.  The resultant daytime, evening and night%time 
LAeq(15minute) noise level predictions, where appropriate, are presented in Table 12 for the various 
activities and compared with the relevant Noise Management Levels.   

In practice, noise levels will depend on the number of plant items and equipment operating at any one 
time and their precise location relative to the receiver of interest.  Noise levels will vary due to the 
movement of plant and equipment about the worksites and the concurrent operation of plant.  In some 
cases, reductions in noise levels will occur when plant are located in cuttings or behind embankments, 
buildings or other items of equipment.   

The predictions in Table 12 are representative of the worst%case scenario with all equipment listed in 
Table 11 operating simultaneously. 
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Ref Scenario Receiver Noise Level � LAeq(15minute)  

(dBA) at Most Affected Receiver 

Worst�case Daytime Exceedance 

 Predicted NML

3 Construction of Headstocks at R1 52 40 12 
Abutments A & B 

R2 50 40 10 

R3 46 40 6 

R4 43 40 3 

4 Construction of Abutment A & B R1 52 40 12 

R2 50 40 10 

R3 46 40 6 

R4 43 40 3 

5 Construction of Bridge Deck R1 48 40 8 

R2 46 40 6 

R3 43 40 3 

R4 39 40 % 

6 Installation of Bridge Parapets R1 52 40 12 

R2 50 40 10 

R3 46 40 6 

R4 43 40 3 

7 Earthworks on Road Approaches R1 64 40 24 

R2 68 40 28 

R3 60 40 20 

R4 53 40 13 

8 Construction of Bridge Approach Slabs R1 53 40 13 

R2 58 40 18 

R3 50 40 10 

R4 43 40 3 

9 Pavement works on Road Approaches R1 55 40 15 

R2 60 40 20 

R3 51 40 11 

R4 45 40 5 

10 Demolition of Existing Bridge R1 53 40 13 

R2 50 40 10 

R3 48 40 8 

R4 44 40 4 

11 Site Dis%Establishment R1 53 40 13 

R2 55 40 15 

R3 48 40 8 

R4 44 40 4 
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6.2.1 Discussion 

A worst%case exceedance of the daytime (standard construction hours) LAeq(15minute) noise goal of up 
to 28 dB is predicted at the most affected sensitive receiver locations.  This level of exceedance is 
common for these types of construction activities.  It is noted that these works are restricted to the 
daytime periods only.   

6.2.2 Highly Noise Affected Receivers 

Predicted noise levels at the identified noise%sensitive receivers during the proposed construction 
scenarios do not exceed 75 dBA and are therefore not considered to be ‘highly noise affected’, as 
defined by the Interim Construction Noise Guideline. 

6.3 Out+of+Hours Works 

6.3.1 Proposed Out of Hours Works 

It is understood that construction works scenario 9 (Pavement Works on Road Approaches) may 
require works to be undertaken outside of standard construction hours.  The predictions for this 
scenario are detailed in Table 13. 

6.3.2 Discussion 

As the measured RBL is below 30 dBA for all periods of the day, the out of hours (OOH) NML at this 
site is 35 dBA for the Daytime, Evening and Night%time periods.  A worst%case exceedance of the OOH 
LAeq(15minute) noise goal of up to 25 dB is predicted at the most affected sensitive receiver locations.   

The sleep disturbance screening criterion is also predicted to be exceeded by up to 23 dB for these 
works. 
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Table 13 Out+of+Hours Construction Noise Predictions 

Ref Scenario Receiver Noise Level – LAeq(15minute) (dBA) Noise Level – LA1(60second) (dBA) 

Worst�case 
Predicted 

RBL NML Exceed. Worst�case 
Predicted 

Screen. 
Crit. 
RBL+15 dBA 

Exceed. 

Day Eve Night Day 
OOH 

Eve Night Day 
OOH 

Eve Night 

9 Pavement Works 
Approaches 

on Road R1 55 30 30 30 35 35 35 20 20 20 63 45 18 

R2 60 30 30 30 35 35 35 25 25 25 68 45 23 

R3 51 30 30 30 35 35 35 16 16 16 59 45 14 

45 30 30 30 35 35 35 10 10 10 53 45 8 
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6.4 Mitigation Measures 

6.4.1 Recommended Noise Mitigation 

The expected noise management level exceedances are likely to be concerning for surrounding 
residents and particular effort should be directed towards the implementation of all reasonable noise 
mitigation and management strategies. 

The standard suite of mitigation measures includes management measures such as community 
consultation, site inductions (with guidance on how to minimise noise and vibration) and the 
preparation of site specific construction noise and vibration management plans.  The strategy also 
includes several recommendations for reducing the source noise levels of construction equipment via 
good planning and equipment selection. 

Examples of mitigation measures which may be considered appropriate for these works are: 

• Use of localised acoustic hoarding and/or earth bunds around significantly noise generating items 
of plant (eg rock breaker), where practicable.  This would be expected to provide between 5 dB 
and 10 dB of additional noise attenuation provided the line%of%sight between all receivers and the 
construction equipment is broken.  The barrier is most affective when it is located either close to 
the noise source or the receiver.  This option is considered reasonable for noise intensive 
stationary items of plant and those operating within a relatively confined area such as those 
undertaken around the area of the bridge works. 

• Planning of the higher Noise Management Level exceedance activities/locations to be undertaken 
predominantly during less noise%sensitive periods, where available and possible.  The adjacent 
residents should be consulted to assist in identifying less noise sensitive periods.  

• Briefing of the work team in order to create awareness of the locality of sensitive receivers and 
the importance of minimising noise emissions.   

• Ensuring any spoil is placed and not dropped into awaiting trucks. 

• Establishing load points as far as practicable from sensitive receivers. 

• Use of less noise%intensive equipment, where reasonable and feasible. 

• Non%tonal reversing alarms fitted to all construction vehicles. 

As the highest NML exceedances are predicted during works required over a relatively large area 
(Scenarios 1 % Site Establishment, 7 % Earthworks and 9 % Pavement Works on Approaches), noise 
walls/mounds are unlikely to provide a practical mitigation option for these scenarios.  For these works 
scenarios at the nearest location to the receivers (ie at the extent of the site/approaches), it is 
recommended particular attention is directed to scheduling these works during less noise%sensitive 
periods.   

In order to minimise the potential noise and vibration impacts upon nearby sensitive receivers, most 
construction works are proposed to be undertaken during the OEH’s standard daytime construction 
periods (7.00 am to 6.00 pm Monday to Friday and 8.00 am to 1.00 pm on Saturdays). 

OOHWs during Scenario 9 % Pavement Works on Approaches should be minimised as far as is 
practicable. 

6.4.2 Requirements of the Construction Noise and Vibration Management Plan 

Prior to construction, when more specific information is available in relation to the proposed 
construction works, a site specific Construction Noise and Vibration Management Plan (CNVMP) 
would be prepared.  This would address each major stage of the construction works and identify the 
appropriate mitigation and management measures, consistent with the requirements of the Interim 
Construction Noise Guideline.   

SLR Consulting Australia Pty Ltd 



NGH Environmental Report Number 610.12227%R1 
Crookwell Truss Bridge Replacement 7 March 2013 
Environmental Noise and Vibration Impact Assessment Revision 0 
Construction and Operation Page 28 
 

 

The objectives of the CNVMP are as follows: 

• Assist in ensuring that the noise emissions during the construction works comply with the noise 
management levels and goals nominated in Section 4.2. 

• Determine noise and vibration monitoring, reporting and response procedures. 

• Describe specific mitigation treatments, management methods and procedures to be 
implemented to control noise and vibration during construction. 

• Describe construction timetabling to minimise noise impacts including time and duration 
restrictions, respite periods and frequency. 

• Describe procedures for notifying residents of construction activities likely to affect their amenity 
through noise and vibration.  

• Define contingency plans to be implemented in the event of non%compliances and/or noise 
complaints. 

In addition to the noise mitigation measures outlined in Section 6.4.1, as a minimum, for the proposed 
daytime works, it is recommended that the project undertake community consultation (letterbox drops) 
and representative noise monitoring during the early works. 

The purpose of letter box drops is to provide specific notification of the duration and timing of the 
construction activities so that residents are informed about the proposed works ahead of time.   

The purpose of the monitoring is to validate the construction noise predictions and confirm that the 
noise levels from individual equipment are not excessive. 

For OOHWs, additional noise management is recommended including individual briefings and phone 
calls to consult with the affected residents.  It is understood that any OOHW would be subject to a 
separate approval on a case%by%case basis and would likely require approval under the Project’s EPL. 

7 CONSTRUCTION VIBRATION ASSESSMENT 

7.1 Vibration Intensive Equipment 

The major potential sources of vibration from the proposed construction activities are during rock 
breaking (Scenario 1 – Site Establishment and Scenario 7 – Earthworks on Approaches) located at up 
to approximately 160 m from the nearest sensitive receiver or piling activities (Scenario 2 – Piling 
Works) located at up to approximately 300 m from the nearest sensitive receiver.   

All other proposed activities either contain plant items that are not significantly vibration intensive. 

7.2 Safe Working Distances 

As a guide, safe working distances for typical items of vibration intensive plant are listed in Table 14.  
The safe working distances are quoted for both “cosmetic” damage (refer British Standard BS 7385) 
and human comfort (refer British Standard BS 6472).  The safe working distances must be complied 
with at all times, unless otherwise approved by the relevant authority. 
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Table 14 Recommended Safe Working Distances for Vibration Intensive Plant 

Plant Item Rating/Description Safe Working Distance 

Cosmetic 
Damage 
(BS 7385) 

Human 
Response 
(EPA Vibration 
Guideline) 

Vibratory Roller < 50 kN (Typically 1%2 tonnes) 5 m 15 m to 20 m 

< 100 kN (Typically 2%4 tonnes) 6 m 20 m 

< 200 kN (Typically 4%6 tonnes) 12 m 40 m 

< 300 kN (Typically 7%13 tonnes) 15 m 100 m 

> 300 kN (Typically 13%18 tonnes) 20 m 100 m 

> 300 kN (> 18 tonnes) 25 m 100 m 

Small Hydraulic Hammer (300 kg %  5 to 12t excavator) 2 m 7 m 

Medium Hydraulic Hammer (900 kg – 12 to 18t excavator) 7 m 23 m 

Large Hydraulic Hammer (1600 kg – 18 to 34t excavator) 22 m 73 m 

Vibratory Pile Driver Sheet piles 2 m to 20 m 20 m 

Pile Boring ≤ 800 mm 2 m (nominal) N/A 

Jackhammer Hand held 1 m (nominal) Avoid contact 
with structure 

Note:  More stringent conditions may apply to heritage or other sensitive structures. 

The safe working distances presented in Table 14 are indicative only and will vary depending on the 
particular item of plant and local geotechnical conditions.  They apply to typical buildings under typical 
geotechnical conditions 

7.3 Ground+borne Vibration Impacts 

The proposed activities are considered to either contain plant items that are not significantly vibration 
intensive and/or the separation distance from the nearest receivers is sufficient to mitigate the 
potential impacts, and as such have not been considered further in this assessment. 

7.4 Ground+Borne Construction Noise 

The nature of the works (surface works with minimal screening effects) means that ground%borne 
noise impacts are expected to be negligible.  This is because the airborne noise emissions in most 
circumstances are much higher than ground%borne noise levels.  For this reason ground%borne noise 
is not anticipated to be the controlling factor for this project and further assessment is not warranted. 
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8 CONCLUSION 

Potential noise and vibration impacts of the construction and operation of the proposed Crookwell
Truss Bridge Replacement project have been undertaken.  The project proposes the following works: 

• Construction of a new bridge along a modified alignment to the west of the existing timber bridge. 

• Realignment of the existing road approaches to the replacement bridge. 

• Demolition of the existing bridge. 

8.1 Operation 

The proposal is not considered to increase the traffic volumes nor significantly alter the mix of existing
vehicle classifications using the route.   

Predicted noise levels from road traffic on the proposed new bridge and modified approaches is below
the Road Noise Policy (RNP) criteria for redevelopment of existing arterial/sub%arterial roads and is
therefore unlikely to cause a significant adverse noise impact at nearby noise sensitive receivers.   

The marginally closer location of the new bridge to the nearest receiver to the west (Receiver R3) is
anticipated to result in a negligible change in maximum noise levels. 

The assessment assumes that all bridge expansion joints will be constructed in a suitable manner so
as to not introduce potential additional sources of impact noise. 

8.2 Construction 

The construction noise impact assessment has been undertaken in accordance with the Interim
Construction Noise Guideline (ICNG). 

The construction noise predictions indicate that many of the proposed construction activities are likely
to exceed the construction goals and should therefore be managed in accordance with mitigation
measures as detailed within this report. 

During the detailed design stage, when more specific information is available in relation to the
proposed construction works, it is recommended that a site specific Construction Noise and Vibration
Management Plan be prepared, consistent with the requirements of the ICNG. 
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Acoustic Terminology 

1 Sound Level or Noise Level The relationship between Sound Power and Sound Pressure may 
be likened to an electric radiator, which is characterised by a 

The terms “sound” and “noise” are almost interchangeable, power rating, but has an effect on the surrounding environment 
except that in common usage “noise” is often used to refer to that can be measured in terms of a different parameter, 
unwanted sound. temperature. 

Sound (or noise) consists of minute fluctuations in atmospheric 4 Statistical Noise Levels 
pressure capable of evoking the sense of hearing.  The human 
ear responds to changes in sound pressure over a very wide Sounds that vary in level over time, such as road traffic noise and 

range.  The loudest sound pressure to which the human ear most community noise, are commonly described in terms of the 

responds is ten million times greater than the softest.  The statistical exceedance levels LAN, where LAN is the A-weighted 

decibel (abbreviated as dB) scale reduces this ratio to a more sound pressure level exceeded for N% of a given measurement 

manageable size by the use of logarithms. 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 

The symbols SPL, L or LP are commonly used to represent 
on. 

Sound Pressure Level.  The symbol LA represents A-weighted 
Sound Pressure Level.  The standard reference unit for Sound The following figure presents a hypothetical 15 minute noise 

Pressure Levels expressed in decibels is 2 x 10-5 Pa. survey, illustrating various common statistical indices of interest. 

2 “A” Weighted Sound Pressure Level 55

The overall level of a sound is usually expressed in terms of dBA, )

which is measured using a sound level meter with an “A- A
B 50

LAmaxweighting” filter.  This is an electronic filter having a frequency d( 

response corresponding approximately to that of human hearing. 

 l
e

v 45 LA1

e
People’s hearing is most sensitive to sounds at mid frequencies L LA10

re(500 Hz to 4000 Hz), and less sensitive at lower and higher u 40
LAeqfrequencies.  Thus, the level of a sound in dBA is a good s

s

measure of the loudness of that sound.  Different sources having re
P 35

the same dBA level generally sound about equally loud.  
d

n LA90

uA change of 1 dBA or 2 dBA in the level of a sound is difficult for o 30

S

most people to detect, whilst a 3 dBA to 5 dBA change 
corresponds to a small but noticeable change in loudness.  A 25
10 dBA change corresponds to an approximate doubling or 

00:00 05:00 10:00 15:00
halving in loudness.  The table below lists examples of typical 

noise levels Monitoring or Survey Period   (minutes)
 

 
Of particular relevance, are: 

Sound  Typical  Subjective 
LA1 The noise level exceeded for 1% of the 15 minute 

Pressure Level Source Evaluation 
interval. 

(dBA) 
LA10 The noise level exceed for 10% of the 15 minute 

130 Threshold of pain Intolerable interval.  This is commonly referred to as the average 

maximum noise level. 
120 Heavy rock concert Extremely noisy 

LA90 The noise level exceeded for 90% of the sample 
110 Grinding on steel period. This noise level is described as the average 

100 Loud car horn at 3 m Very noisy minimum background sound level (in the absence of the 
source under consideration), or simply the background 

90 Construction site with level. 
pneumatic hammering 

LAeq The A-weighted equivalent noise level (basically the 
80 Kerbside of busy street Loud average noise level).  It is defined as the steady sound 

level that contains the same amount of acoustical energy 
70 Loud radio or television 

as the corresponding time-varying sound. 
60 Department store Moderate to quiet 

50 General Office When dealing with numerous days of statistical noise data, it is 
sometimes necessary to define the typical noise levels at a given 

40 Inside private office Quiet to very quiet monitoring location for a particular time of day.  A standardised 

30 Inside bedroom method is available for determining these representative levels. 

20 Recording studio Almost silent 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 

Other weightings (eg B, C and D) are less commonly used than method produces mean or “average” levels representative of the 
A�weighting.  Sound Levels measured without any weighting are other descriptors (LAeq, LA10, etc). 
referred to as “linear”, and the units are expressed as dB(lin) or 
dB. 5 Tonality 

3 Sound Power Level Tonal noise contains one or more prominent tones (ie distinct 
frequency components), and is normally regarded as more 

offensive than “broad band” noise. 
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 L , or by the reference unit 10

�12
W  W. 
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Acoustic Terminology 

6 Impulsiveness 9 Human Perception of Vibration 

An impulsive noise is characterised by one or more short sharp People are able to “feel” vibration at levels lower than those 

peaks in the time domain, such as occurs during hammering. required to cause even superficial damage to the most 
susceptible classes of building (even though they may not be 

7 Frequency Analysis disturbed by the motion).  An individual's perception of motion or 
response to vibration depends very strongly on previous Frequency analysis is the process used to examine the tones (or 
experience and expectations, and on other connotations frequency components) which make up the overall noise or 
associated with the perceived source of the vibration.  For vibration signal.  This analysis was traditionally carried out using 
example, the vibration that a person responds to as “normal” in a analogue electronic filters, but is now normally carried out using 
car, bus or train is considerably higher than what is perceived as Fast Fourier Transform (FFT) analysers. 
“normal” in a shop, office or dwelling. 

The units for frequency are Hertz (Hz), which represent the 
number of cycles per second. 10 Over-Pressure 
Frequency analysis can be in: The term “over-pressure” is used to describe the air pressure 

• pulse emitted during blasting or similar events.  The peak level of  Octave bands (where the centre frequency and width of 
an event is normally measured using a microphone in the same each band is double the previous band) 
manner as linear noise (ie unweighted), at frequencies both in 

• 1/3 octave bands (3 bands in each octave band) and below the audible range. 

• Narrow band (where the spectrum is divided into 400 or 11 Ground-borne Noise, Structure-borne 
more bands of equal width) 

Noise and Regenerated Noise 
The following figure shows a 1/3 octave band frequency analysis 
where the noise is dominated by the 200 Hz band.  Note that the Noise that propagates through a structure as vibration and is 

indicated level of each individual band is less than the overall radiated by vibrating wall and floor surfaces is termed 

level, which is the logarithmic sum of the bands. “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. 
90

Typical sources of ground-borne or structure-borne noise include 
tunnelling works, underground railways, excavation plant 

) 80

A
B

(eg rockbreakers), and building services plant (eg fans, 

d( l

compressors and generators). 

e 70

v
e The following figure presents the various paths by which vibration 

L 
er and ground-borne noise may be transmitted between a source 

u 60

s
s

and receiver for construction activities occurring within a tunnel. 

er
P 50  

d
n

u
o

S 40

30

5 0 0 0 5 0 0 0 0 0 0 0 0 0 0 ll

2 6 0 5 1 0 0 3 0 0 5 0 0 0 5 a

1 1 2 2 3 4 5 6 8 0 2 6 0 5 1 r
e1 1 1 2 2 3 v

O

1/3 Octave Band Centre Frequency (Hz)

 

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. The term “regenerated noise” is also used in other instances 
where energy is converted to noise away from the primary 

Vibration measurements may be carried out in a single axis or 
source.  One example would be a fan blowing air through a 

alternatively as triaxial measurements.  Where triaxial 
discharge grill. The fan is the energy source and primary noise 

measurements are used, the axes are commonly designated 
source.  Additional noise may be created by the aerodynamic 

vertical, longitudinal (aligned toward the source) and transverse. 
effect of the discharge grill in the airstream.  This secondary 

The common units for velocity are millimetres per second (mm/s).  noise is referred to as regenerated noise 
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. 
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Continuous Ambient Noise Monitoring Daily Charts � Receiver R1 
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