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Executive Summary
The Department of State Growth (DSG), are progressing the development of a new Bridgewater
Bridge (the Project), to address limitations with the existing bridge infrastructure. The assessment
criteria for the project requires the assessment of potential impacts of noise and vibration of the
proposed works on surrounding areas and sensitivity receptors. This report presents such a noise
impact assessment and includes the construction and operational activity associated with the works.
The community directly surrounding the Project is predominantly residential, with several commercial
operations in Bridgewater on Old Main Road. Aside from residential receptors, there are no other
especially sensitive receivers such as hospitals, schools, or the like. Ten locations were determined as
typical of these surrounding receivers and baseline noise logging conducted at them over a three
week period.
Noise criteria for the Project have been discussed with initial reference to the Tasmanian
Environmental Protection Policy (Noise) 2009 (EPP). The policy recognises that transport infrastructure
is fundamental to a society’s social and economic fabric, and as such all reasonably practical effort
should be made to minimise the number of receivers in the community affected by it. With this in
mind, local and interstate policies/regulations were referred to in determining the operational noise
criteria that satisfy the EPP of:
L1018-hour

≤63 dBA, and

Night time traf c noise (Leq9-hour)

≤ the current Leq9-hour+2 dB.

An acoustic model of the proposed road network was then built to enable predictions of the
operational noise levels in 10 years time; 2031. The model was rst validated against the baseline
noise measurements, before introducing the new road network into the model and conducting the
future predictions. The predictions showed that with no noise mitigation implemented, future noise
levels exceeded the criteria, particularly at night time. Noise mitigation was then modelled,
incorporating changes to the road surface treatment and some road side barriers, which achieved
compliance for the majority of the surrounding community. In particular the mitigation recommended
is:
• Using Open Grade Asphalt (OGA) for the main highway surface, from the Brooker to the
Midland highway.
• A 2.5m high barrier, nominally 220m long on the southbound lane in Bridgewater.
• A 2.5m high barrier, nominally 100m long on Main Road adjacent the Black Snake Inn.
• A 2.5m high barrier, nominally 150m long at the roadside from the eastern intersection at
Granton along the on-ramp to the Brooker Highway.
Regarding construction activity, by referring to the Australian Standard AS2436 and the NSW Interim
Construction Noise Guideline, a format for a Construction Noise and Vibration Management Plan
(CNVMP) was determined, and an overview of its content presented. It was stressed that construction
noise and vibration are controlled via robust management practices, and an acceptable outcome is
determined not by meeting a certain noise level, but rather by pursuing all reasonable and feasible
noise mitigation. Noise and vibration management levels have initially been de ned, and comparing
predicted construction levels against them showed that construction noise levels are likely to be
above the management level if not mitigated, stressing the requirement for a comprehensive CNVMP.
Initial noise management protocols, including monitoring, have been presented with the intent that this
initial overview can be developed into that comprehensive CNVMP.
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1. INTRODUCTION
The Department of State Growth (DSG), are progressing the development of a new Bridgewater
Bridge (referred to as the Project), to address limitations with the existing bridge infrastructure. The
approval process for the Project is being run by the Tasmanian Planning Commission Development
Assessment Panel for the New Bridgewater Bridge. The panel has released the assessment criteria1
for the Project, and this report responds to those criteria as they apply to terrestrial noise.
The report has three main sections:
• A baseline noise study that identi es sensitive noise receivers, and establishes current noise
emissions.
• An operational traf c noise assessment of the new road network, including traf c noise
mitigation recommendations.
• An an initial Construction Noise and Vibration Management Plan (CNVMP) that addresses likely
construction noise and vibration impacts on the community and management methods that
may be used to address those impacts.
NVC is aware of a single previous study on the noise impact of a new Bridgewater Bridge, conducted
by GHD in 20102. That study presented existing noise levels at two locations in Bridgewater, and
proposed noise assessment criteria.

2. MAJOR PROJECT IMPACT STATEMENT REQUIREMENTS
The MPIS requires at 5.1.2:
“

Provide an assessment of how the potential impacts of noise emissions resulting from
construction and operation have an acceptable impact on the health and amenity of
sensitive receptors in the vicinity of the proposed works and new infrastructure, including
consideration of vibration .
”

Schedule 2.2.2 then clari es what is required to address this requirement viz:
“
a. identi cation of signi cant noise emissions and noise-sensitive locations for both the
construction and operational phases of the project;
b. discussion of the potential for noise impacts on aquatic fauna;
c. assessment of construction and operational noise including:
(i) establish the baseline (pre-existing) noise in the area with particular focus on sensitive
receptors likely to be in uenced by the project;
(ii) establish noise level criteria for the operational phase of the project, such as, traf c
noise from the completed new bridge;
(iii) predict construction noise at noise sensitive uses/receptors to identify the need or
otherwise of noise mitigation;
(iv)…
(v) predict operational noise levels and identify areas where the levels exceed the
established criteria and areas where the predicted levels exceed the baseline noise
levels;
d. address how noise generated from the construction and operational phases are
consistent with Part 4 of the Environment Protection Policy (Noise) 2009;
e. address how the assessment of construction noise and any construction noise
management approach have regard to AS 2436-2010 Guide to noise and vibration
control on construction, demolition and maintenance sites;

1

“Assessment

Criteria, New Bridgewater Bridge Major Project”, TPC, May 2021

2

“Bridgewater

Bridge Replacement Planning Study, Noise Monitoring Assessment”, GHD, Aug 2010
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f.

provide an outline of the proposed construction noise management approach that
includes management of noise complaints and options for noise and vibration monitoring,
if required; and
g. describe any need for post-construction noise measurements; and construction and
operational phase management and mitigation strategies, if required.
“
The assessment of noise impacts on aquatic fauna (b in above list), is being addressed by others and
is not presented in this report.

3. SITE DESCRIPTION
The Project involves the construction of a 4-lane bridge over the River Derwent, from Granton to
Bridgewater. Midland Highway traf c, which currently travels over the existing river crossing, being the
2-lane heritage-listed causeway and steel lift-span bridge, will be relocated onto the new bridge. The
Project seeks to remove the existing steel lift-span bridge, however, the causeway will not be removed
and will be retained in the landscape. The new bridge will be constructed downstream of the existing
causeway and bridge.
Road interchanges at either end of the new bridge will be recon gured, providing on and off ramps to
the existing highways as well as local road connectivity.
The existing highways leading in/out of those interchanges (the Brooker Highway to the south and the
Midland Highway to the north) are to be widened to four lanes, providing two lanes of traf c in each
direction.
The nal design for the road network is not yet known and so the network as shown in Figure 1 has
been used for this assessment, referred to as the Reference Design.
Features of the road network (as documented in the reference design) relevant to operational noise
are:
Granton
• The off ramps and roundabout to the north of the main alignment bring signi cantly increased
traf c ows closer to existing dwellings to the north of the existing highway.
• The main alignment pushing further north near the Black Snake Inn will reduce the mitigation
afforded by the current embankment to the dwellings there.
• Receivers to the south of the highway are unlikely to see much change.
Bridgewater
• The bridge entry onto the northern shore moves east and an increase in noise levels may be
expected around Nielsen Esplanade and Hayton Place.
• The main alignment north of the bridge is elevated compared to its current location. This makes
it clearly visible and at higher elevation to dwellings in Hayton Place. These dwellings are
currently well screened by natural topography from the current highway so may experience
signi cant increases in traf c noise.
• The southbound off ramp passes between the new highway and Hayton Place and will be in
clear view of Hayton Place dwellings. Traf c noise from the ramp at these dwellings will increase
as such.
• The new northbound off / on ramp to Old Main road is new, and cuts through a signi cant
embankment that currently shields traf c on Old Main Road from highway noise. Traf c noise in
this area from the highway and ramps, will likely increase signi cantly.

3.1. SENSITIVE RECEIVERS
Ten residential locations have been used to de ne dwellings that may be impacted by the Project.
Whilst by no means an exhaustive list, they are considered typical and representative of the areas
potentially effected. Those locations are shown in Figures 2 and 3, and identi ed in Table 1.
There are some further commercial operations in Bridgewater that have potential to be affected by the
construction, namely;
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The Derwent Tavern, 7-11 Old Main Road, and
McDonald’s Bridgewater, Boyer Road.
There are no schools, Places or worship, or hospitals within the surrounding area of the Project.

Granton

Bridgewater

FIGURE 1: ROAD NETWORK ASSESSED FOR THE PROJECT
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TABLE 1: DESCRIPTION OF MONITORING LOCATIONS

Receiver Location
Address

Current Highway
Distance from highway [m]

Highway visible?

R1

650 Main Road Granton

56

Partially

R2

5 George Street Granton

126

Yes

R3

15 Dickenson Drive Granton

152

Yes

R4

4 Forest Road Granton

12

Yes

R5

12 Rusts Road Granton

93

Partially

R6

10 Nielsen Esplanade Bridgewater

140

Yes

R7

4 Hayton Place Bridgewater

150

Restricted

R8

49 Finlay Street Bridgewater

22

No

R9

44 Old Main Road Bridgewater

122

No

R14

3 Old Main Road Bridgewater

30

Yes

North

FIGURE 2: GRANTON MONITORING LOCATIONS
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North

McDonalds
Derwent
Tavern

FIGURE 3: BRIDGEWATER MONITORING LOCATIONS

3.2. CURRENT NOISE LEVELS
Baseline noise monitoring was conducted in the second half of 2020 at the 10 sensitive receivers
listed in Table 1.
The monitoring stations were Svan Type 1 sound level meters, archiving data at 10-minute intervals. A
data set typically comprised measurements over a 3 week period, with the data archived comprising
the Leq and L10 in A-weighted decibels, as well as full spectral and statistical data.
The loggers were generally located in the free eld and within 5 to 8m of the house facade. They
therefore considered free eld measurements and require a facade re ection correction of +2.5
when comparing to established criteria. These locations were chosen as they did not impinge on
occupant’s movements around the house and limited the impact of household noises on
measurements.

are
dB
the
the

CoRTN is the most commonly used traf c noise prediction method in Australia. This model uses the
L1018-hour as its noise descriptor, and as such in summarising the current baseline data, the L1018-hour
is presented. The 18-hour value is de ned for the period 0600 to 2400 hours and may be determined
from hourly values by taking the arithmetic mean of those hourly values. This is the method used in
presenting the L1018-hour values in Table 2.
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TABLE 2: SUMMARY OF MONITORED DATA

Sound Pressure Level [dBA]
Location

L1018-hour

Leq15-hour (day)

Leq9-hour (night)

R1

60.8

59.5

55.9

R2

55.0

54.2

51.7

R3

60.5

59.6

56.6

R4

68.2

66.9

63.6

R5

56.4

56.8

52.9

R6

58.0

57.1

52.0

R7

52.6

51.9

48.6

R8

58.7

59.3

53.6

R9

53.2

54.9

50.2

R14

61.7

60.5

55.1

GHD Report 2010
R6a

63.1

61.5

54.4

R10

55.3

59.2

49.5

Some jurisdictions further use the Leq rather than the L10, as the metric to describe traf c noise, with
various time periods de ning the day, evening, and night time. For this baseline study, the Leq has
been chosen as relevant with the following time periods used:
Leq

day time
night time

Leq15-hour 0700 - 2200 hours
Leq9 hour 2200 - 0700 hours

The baseline data is summarised in Table 2, with a typical plot of data shown in Figure 4 for R1. Data
from the earlier GHD study2 is included in the table for comparison. R6a is at 6 Nielsen Esplanade and
R10 at 1 Wallace Street. The following is noted in comparing GHD to the current data set:
• R6a is 3 houses closer to the highway than R6 and in clear view of the highway. R6 has some
shielding occurring from those intervening houses explaining the difference between the two
levels.
• The GHD data for R10 (Wallace Street) has apparent anomalies in it with the L1018-hour stated as
4 dB below the Leq15-hour, not the typical 2.2 dB above. It is noted R6a conforms with
expectations with the L1018-hour 1.6 dB above the Leq15-hour. If the Wallace street Leq15-hour is
taken as correct, the L1018-hour there would be around 61.4 dBA.
Wind in uences noise measurements, as such the Tasmanian Noise Measurements Procedures
Manual indicates measurements made when the wind speed is above 5m/s should be ignored. For
this baseline survey, wind data from Ellerslie Road weather station in Hobart was used to indicate
wind conditions, and data for wind speeds greater than 5m/s have been omitted.
Traf c noise was noted as dominant at all Granton loggers, with only R5 having a screened view of the
highway due to tree foliage. The highest noise level was at R4 where the Lyell Highway was very
close, and traf c noise from it dominant.
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In Bridgewater, R6 and R14 had clear view of the highway and R7 had a view of only the existing
bridge in the distance. The remaining loggers had no view of the highway (the highway here passes
through a deep cut in a ridge which screens it from view). R9 was perceived as having the least traf c
noise, but some large trees here contributed to the background noise via bird life and wind in the
trees.

Sound Pressure Level, 10min, dBA
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01/11/20

Time, hh:mm

FIGURE 4: NOISE TREND - R1: 650 MAIN ROAD

4. OPERATIONAL NOISE ASSESSMENT
The aim of the operational noise assessment is to:
• Predict the expected traf c noise levels experienced by the surrounding community for the new
highway design. The nal design for the road network is not yet known and so the Reference
Design has been used for this assessment.
• De ne its likely impact on surrounding community via comparison to recommended criteria.
• Recommend noise mitigation methods to achieve acceptable noise levels.
To predict the traf c noise levels a computer based model has been developed, initially for the current
road alignment, and validated against current noise measurements. The new road alignment has then
been incorporated into the acoustic model, and in conjunction with the expected traf c ows, the
expected traf c noise levels have been predicted for the year 2031. The impact these levels may have
on the community are then discussed, with measures proposed to mitigate these levels appropriately.

4.1. OPERATIONAL NOISE CRITERIA
In Tasmania, environmental noise emissions are governed by the Tasmanian Environmental Protection
Policy (Noise) 2009 (the EPP), which seeks to protect the health of an individual and their opportunity
to work, study, and sleep without unreasonable interference from noise. The policy provides guideline
levels that, if met, would be assumed to protect the majority of the population. It is noted that the
levels are indicative not mandatory.
The guideline values are not dependant on the noise source, rather they are dependant on the
receiver and the health bene t to be protected. Transportation infrastructure as a source of noise is
speci cally discussed in the policy in section 11 where it is recognised that whilst transportation noise
may exceed the guideline levels, it serves a necessary function in the community’s wellbeing, and
hence a balance must be sought between the service it provides the community and its noise impact
upon it. In regards to achieving this balance, the policy speci cally states:
“(a) transport planning initiatives for freight and passenger movement and new transport
infrastructure be developed in a systematic way to achieve an optimal balance of
economic, environmental and social bene ts and costs with a major criterion of
minimising the number of people exposed to noise levels that would prejudice protection
of the environmental values; and
(b) where environmental values are acutely prejudiced, existing transport infrastructure noise
should be reduced to the greatest extent that is reasonably practical, consistent with
achieving an optimal balance of economic, environmental and social bene ts and costs
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The allocation of any public resources to minimise noise impacts resulting from public
roads, railways, ports or airports shall aim to achieve the most bene t for the greatest
number of people exposed to those impacts.”
The Department of State Growth (DSG), has responded to the EPP and produced a State Road Noise
Strategy. Part of this strategy includes the Tasmanian State Road Traf c Noise Management Guideline
October 2015; a document developed to aid in the implementation of the strategy. Neither the
strategy nor the guidelines are statutory documents.
The noise criteria these two entities adopt are listed in Table 3.
Making reference to other jurisdictions within Australia and overseas, further indication of what might
be considered an appropriate noise level to protect the environmental values for individuals or
communities may be noted for comparison. These additional references are also included in Table 3.
In reading Table 3, it should be noted that several different metrics are used. These different metrics
are NOT directly comparable.
TABLE 3: VARIOUS TRAFFIC NOISE CRITERIA
Source

Metric

dBA

Serious Annoyance

Leq16-hour

55

Moderate Annoyance

Leq16-hour

50

Outside Window

Leq8-hour

45

Design Target

L1018-hour

63

Upper Limit

L1018-hour

68

Night Time Trucks

Leq8-hour

45

Leq15-hour

55

Leq9-hour

50

Leq15-hour

60

Leq9-hour

55

Outdoor living,
Tas EPP
Sleep Disturbance,

DSG Guidelines

Existing residence e ected by new road
NSW Road Noise

Policy1
Existing residence e ected by
redevelopment of a road

World Health Organisation2

Recommended night noise exposure

Leq9-hour

45

VicRoads Tra c Noise Policy3

Noise level objective

L1018-hour

63

1 NSW Environment, Climate Change & Water, NSW Road Noise Policy 2011, Table 3.
2 World Health Organisation, Environmental Noise Guidelines for the European Region, p xiv
3 VicRoads Traf c Noise Reduction Policy 2005

A further factor which requires addressing is relative change in noise levels, i.e. where a development
causes a signi cant increase in noise levels, even though those levels may meet the criteria of Table 3.
Such an increase may render the new noise level unreasonable due to an excessive change in
amenity. The NSW and VicRoads policies use 12 dB as their criterion for relative change, while the
DSG guidelines use 10 dB. These relative change criteria apply where existing levels are low and the
predicted levels for the project meet the criteria of Table 3. In the case where the design criteria are
not met initially, the NSW guideline for road noise mitigation3 indicates a relative increase of 2dB
triggers mitigation measures implying the criteria in this case would be the existing level plus 2 dB.
Intuitively this makes sense as 2dB would generally not be perceptible by most people and hence the
criteria is ensuring the development is not perceived as causing increased noise levels.
“Noise Mitigation Guideline”, NSW Roads & Maritime Services,

3
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From the baseline measurements listed in Table 2, it may be surmised that:
• As the DSG design criterion of 63dBA as L1018-hour is currently achieved at all locations
(excluding R4 where the measurement location was only some 12m from the Lyell highway), it is
inferred this is an achievable criteria.
• With half the sites currently some 5dB above the NSW new highway criterion of Leq15-hour 55 it is
considered it would be onerous to achieve for the new design.
• The NSW existing highway upgrade criterion of Leq15-hour 60 would be likely achievable at all
locations excluding R4. As the L1018-hour is commonly taken to be 2 dB above the Leq15-hour, this
criterion is similar to the DSG design criterion.
• An Leq9-hour of 45 to 50 appears typical from the references, and is only achieved at 2 of the 10
locations currently (R7 and R9). This would imply traf c is a clear and excessive noise source at
night already. Even the most generous Leq9-hour criteria of 55 dBA stated by the NSW Road
Noise Policy is not met at all locations.
From Table 3, it is clear both day and night time criteria are applicable for road traf c noise and that
best practice criteria may be inferred as Leq15-hour 55 dBA and Leq9-hour 45 dBA. However, the
previous comments indicate these are currently not achieved and it is unlikely they may be reasonably
achieved at all locations for the Project.
During the daytime the DSG L1018hr criteria is then considered the most applicable (local guideline
and the level reasonably achievable). At night none of the Leq9-hour criteria are currently met at all
location and hence it is considered the best night time criteria is to ensure no perceivable change is
introduced by the project, ie. the NSW Roads Noise Mitigation Guideline criteria3 of existing Leq9-hour +
2dB. Thus, a more reasonable set of design criteria, and those recommended for this project are:
L1018-hour

≤ 63 dBA, and

Leq9-hour (night time)

≤ current +2 dB

4.2. THE ACOUSTIC MODEL
Predictor4 software has been used to construct an acoustic software model to predict noise levels
from the road network associated with the Project. The model implements CoRTN5 algorithms which
uses the L1018-hour as its noise descriptor, with subsidiary calculations to allow presentation of the Leq
values6. The method accounts for attenuation due to distance, ground effects, re ections, and
barriers, and uses a noise emission value for the vehicle type, which is modi ed by the speed,
gradient and road surface type.
The following is noted regarding inputs to the model:
• The general topography of the area was obtained from the ELVIS database, and comprised 1m
contours. The current road topography is inherent in this dataset. The nal alignment of the road
network associated with the Project is not yet nalised and the alignment used in this
assessment is based on the State’s Reference Design. The proposed road network topography
was obtained from Burbury Consulting as 0.5m contours and incorporated into the model.
• Current traf c count data for the highway has been taken from the Roads Tas Traf c Stats
website, which presents DSG traf c counter data. Data from the permanent station (A0087182P)
at the northern end of the bridge has been used for the rst three weeks of November 2020,
which coincides with the noise measurement period. The 7 day hourly averages have been used.
This data set includes the percentage of heavy vehicles.
4

Predictor, V2021.1, Softnoise GmbH

5

“Calculation of Road Traf c Noise”, Department of Transport Wells Of ce, 1988, ISBN 0 11 550847 3

6

“Converting the UK Traf c Index LA1018hr to EU Indices for Noise Mapping”, Transport Research Laboratory, 2002, PR/
SE/451/02
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• For the Project, road network traf c count estimates have been provided by Midson Traf c via
Burbury Consulting as AADT’s, % heavy vehicles, and peak ows for the year 2021 and included
annual growth rates. The 2031 AADT’s were determined by applying the annual growth rates to
the 2021 data, and to obtain hourly traf c ow data the 2021 hourly distribution has been scaled
and then used.
The traf c count data is then summarised in Table 4.
Subsequent to using this data an updated list of AADT’s was provided by Burbury consulting
and found to differ from that used in the modelling by less than 1% in all cases except for the
Bridge traf c which was under estimated in this report by 17%. As the error introduced by this is
less than 1dB the modelling was not re-run.
TABLE 4: TRAFFIC COUNT DATA
Road

Southbound

Northbound

Black Snake

Lyell Hway

Counts

%HV

2020

2031

2020

2031

Brooker Highway Southbound

13,950

17,341

11

14

Southbound on ramp at Black Snake Inn

5,000

6,215

7

8

Brooker Highway - prior to on ramp

8,950

11,125

11

14

Southbound off ramp to Main Road

2,000

2,486

7

9

Bridge South Bound

13,300

16,533

11

14

Off ramp South from Midland Highway

1,000

1,243

5

6

New Street, Gunn to Old Main Road

2,000

2,486

5

6

Midland Highway Southbound

14,300

17,776

11

14

Brooker Highway Northbound

13,950

17,341

11

14

Brooker off ramp at Black Snake Inn

7,800

9,696

8

9

Brooker Highway Nth at Black Snake Inn

6,150

7,645

8

9

On ramp from Black Snake Inn

6,000

7,458

7

8

Bridge Northbound

13,300

16,533

11

14

Off ramp to Old Main Road

3,500

4,351

5

6

Northbound after Old Main Road

9,800

12,182

11

14

On ramp from Old Main Road

1,000

1,243

5

6

Midland Highway Northbound

10,800

13,425

11

14

East r'bout to south on ramp of Brooker

4,800

5,967

7

9

Eastern to western roundabout

12,700

15,787

8

9

Lyell Highway both ways

10,892

14,302

8

9

Western roundabout to Lyell Highway

6,000

7,879

8

9

Lyell Highway to eastern roundabout

5,900

7,747

7

8
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• The traf c speed for the current highway has been taken from current speed limits of 100 km/hr
on the Brooker Highway, 80km/hr at the Granton boundary, 60km/hr at the intersections either
end of the existing bridge and on the bridge itself, and 80 km/hr leaving Bridgewater.
Traf c speed limits for the proposed design have been provided by DSG, shown in Figure 5, and
have been used to de ne the vehicle speeds within the Reference Design.
• The base road surface in CoRTN is a dense graded asphalt (DGA), with 2mm textural depth.
This was used for the current road surface and for the baseline for the proposed road surface.
The proposed surface for the Project is AC14, understood as a DGA using 14mm aggregate.

FIGURE 5: PROPOSED ROAD NETWORK TRAFFIC SPEEDS (based on reference design)
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4.2.1. VALIDATION OF ACOUSTIC MODEL
For validation only the current highway was modelled, and its output compared to the measured
levels at 8 receiver sites. The model output comprised the L1018-hour, the Leq15-hour and the Leq9-hour at
each receiver, and a noise contour map of the complete area.
The comparison at each of the receivers is summarised in Table 5. In assessing the comparisons it
needs to be remembered the measured data includes general ambient noise as well as existing traf c
noise, whilst the predicted level is just for traf c on the main highway. Hence where predictions are
close to the measured level would imply highway traf c is a strong noise source, while predictions
less than measured levels would imply highway traf c is not the main noise source. With this in mind
the table shows:
• Highway traf c to be the main noise source at R1, R6, R7 and R14 day and night (good
agreement for all metrics).
• Highway traf c is not a strong source at R8 and R9 as the measured level (all noises), is
signi cantly higher than the predicted (highway traf c only). At R9 in particular traf c noise is
negligible due to a signi cant earthen embankment between it and the highway and so
predictions should be less than measured. A similar argument applies to R8 but the
embankment is not quite as effective.
• Highway traf c is not a major noise source during the day at R2, rather ambient and/or local road
traf c is dominant. At night when the local road and ambient noises drop, highway traf c
becomes the main noise source.
• Night time highway traf c at locations R3 and R4 is not a strong noise source.
By and large these conclusions drawn from the table agree with on site observations from the
locations and hence validate the model.
The noise contour map is shown in Figure 6 for the L1018-hour.
TABLE 5: COMPARISON OF MEASURED TO PREDICTED TRAFFIC NOISE LEVELS - YEAR 2021

Sound Pressure Level, dBA

Leq15-hour

Leq9-hour

L1018-hour

R1

R2

R3

R4

R5

R6

R7

R8

R9

R14

Measured

60

54

60

67

57

57

52

59

55

61

Predicted

61

59

59

66

58

58

54

55

50

63

Measured

56

52

57

64

53

52

49

54

50

55

Predicted

54

52

52

60

52

51

46

51

43

59

Measured

61

55

61

68

56

58

53

59

53

62

Predicted

63

60

61

68

60

60

55

58

51

65
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FIGURE 6: PREDICTED TRAFFIC NOISE LEVEL CONTOURS - YEAR 2021 L1018-HOUR

4.2.2. PREDICTED LEVELS FOR THE PROJECT
The predictions for the new road network associated with the Project included the following roads:
• The main highway from the Brooker to the Midland Highway; dual carriageway with a signi cant
proportion on a raised bridge.
• Off and on ramps around Black Snake Road and Main Road, in Granton.
• New connector roads to and from the Lyell Highway.
• Off ramp to Gunn Street in Bridgewater.
• New extension of Gunn Street through to Old Main Road in Bridgewater.
• Off and on ramp connection between Old Main Road and the Midland Highway.
The modelled road network is shown in Figure 1.
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The predicted noise levels for the years 2021 and 2031 are summarised in Table 6. Also shown in the
table is the difference between them and the project criteria. Where the predicted levels / difference
exceed the criteria, they are highlighted in red (note the Leq15-hour does not have a criteria).
Two noise contour plots are used to visually summarise the predictions viz:
• The L1018-hour for the year 2031 in Figure 7. Green shows areas where the criteria are met.
• The difference between the current and future night time level Leq9-hour in Figure 8. Green and
yellow areas show where the criteria is met.
TABLE 6: PREDICTED TRAFFIC NOISE LEVELS

Sound Pressure Level, dBA
R1

R2

R3

R4

R5

R6

R7

R8

R9

R14

2021

61

59

59

66

58

58

54

55

50

63

2031

63

63

62

66

63

59

62

63

54

61

Di erence

2

4

3

0

5

1

8

8

5

-2

2021

54

52

52

60

52

51

46

51

43

59

2031

57

56

55

60

57

52

55

58

48

56

Di erence

3

4

3

0

5

1

9

7

5

-3

Leq15-hour

Leq9-hour

Criteria

L1018-hour

2

2021

63

60

61

68

60

60

55

58

51

65

2031

65

64

63

69

65

60

64

66

56

63

0

9

8

4

-2

Criteria
Di erence

63
2

4

2

1

5

From the table and contour plots, the following is noted:
• Both the L1018-hour and the Leq9-hour criteria are exceeded; the L1018-hour by up to 3 dB and the
Leq9-hour difference by up to 7 dB. With the Leq9-hour de ning night time noise levels and showing
the greatest deviation, and greatest number of deviations, from the criteria, it may be concluded
night time is the most impacted period.
• The L1018-hour contour plot indicates residences in both Granton and Bridgewater are affected
(those within the yellow areas of the gure), with Bridgewater having the highest number of
affected residences.
• In Bridgewater, to the east of the highway, the model shows the clearly dominant noise source
(>10dB to all other roads), is the main highway traf c.
• George Street noise levels are controlled primarily by the eastern intersection and its connection
to the Brooker highway and the western intersection.
The 2031 predictions are accounting for essentially two factors; the new alignment, and the increased
traf c ow. For Bridgewater, where it is the main highway that is clearly dominant, the 2031 traf c ow
has increased by 24% over the 2020 ow. Such a change accounts for a 1dB increase in the traf c
noise level. Observing the changes for the Bridgewater receivers (R6 to R14), only the change at
Nielsen Esplanade (R6) appears attributed to the traf c ow. At the other locations it is the alignment
that causes the change (difference in Table 6 >> 1). The main reasons for this are:
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• The road network has moved closer to the residents. There are new on / off ramps directly
adjacent Old Main Road, and the main highway has moved east toward the residents there.
• There is reduced topographical screening of the new alignment. At Old Main Road the new
ramps cut through a signi cant embankment resulting in the ramps having minimal screening to
the residents there, and the highway being only partially screened.
For the residents to the east of the highway there is currently an embankment screening the
highway from them. The new alignment eliminates this embankment making the highway clearly
visible to those residents.

FIGURE 7: PREDICTED TRAFFIC NOISE LEVEL CONTOURS - YEAR 2031 L1018-HOUR

A similar argument may be made at Granton where R1 R2 and R5 all see changes well in excess of
1dB. In this case the reasons are:
• The strong increase in traf c ow associated with the eastern intersection due to the re direction
of Lyell highway traf c through this point.
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• The raised elevation of the new highway where it comes onto the western shore. The highway is
then more visible to some residents on the hills to the west of the highway.
The above comments are further con rmed in Table 7 where the predicted noise levels for the two
road alignments (existing and proposed), for current and future traf c ows, are compared. Looking at
the results for the 2031 traf c ows, and using a 3dB difference to de ne a perceptible (and hence
signi cant) change, for receivers R7-R9 in Bridgewater the proposed design is signi cantly louder than
if the same traf c ow was occurring on the existing roads. In Granton R5 is signi cantly effected by
the changed alignment, and R2 only signi cantly effected at night.

FIGURE 8: DIFFERENCE IN NIGHT TIME NOISE LEVELS - YEAR 2031 VS 2020
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TABLE 7: COMPARISON OF NOISE LEVELS FOR THE EXISTING AND MODELLED ROAD DESIGN

Predicted Sound Pressure Level, dBA
2021 AADT

Receiver

L1018-hour
Existing

2031 AADT

Leq9-hour

L1018-hour

Leq9-hour

Reference
Reference
Reference
Reference
Existing
Existing
Existing
Design
Design
Design
Design

R1

63

63

54

56

64

65

55

57

R2

60

63

52

55

62

64

53

56

R3

61

62

52

54

63

63

54

55

R4

68

66

60

59

70

69

61

60

R5

60

64

52

56

61

65

53

57

R6

60

59

51

51

61

60

52

52

R7

55

62

46

54

56

64

48

55

R8

58

64

51

57

59

66

52

58

R9

51

54

43

47

52

56

44

48

R14

65

61

59

54

67

63

59

56

4.2.3. SENSITIVITY OF THE PREDICTIONS TO ROAD ALIGNMENT
The road alignment modelled in this assessment is not necessarily the nal alignment, with some
adjustment of it likely. The highway is unlikely to move signi cantly, but the secondary roads may do
so. The mitigation proposed in section 4.3 achieves noise levels that are just on or below the criteria
and hence there is little leeway for further increase. Figures 9 and 10 provide comment on the
sensitivity of movement in some of these secondary roads. They show that without additional
mitigation:
• Movement east of the southern off ramp to Gunn Street of up to 15m will not unduly affect the
noise impact on residents there.
• The intersection of the southern off ramp and Gunn Street cannot be moved east or south
without signi cant impact on adjacent residents.
• The Gunn Street extension may move by 5 to 10m south east without signi cant impact on
residents there.
• The Old Main Road access ramps from the highway may currently move around 10m north or
50m south without signi cant impact on residents there.
• The embankment between the current highway and Old Main Road affords signi cant
attenuation to highway noise for residents on Old Main Road. This embankment should be
maintained to the greatest extent possible.
• Any movement of the eastern intersection at Granton to the east will have signi cant impact on
residents there.
• The northern off ramp to Black Snake Gully Road could move south by up to 50m assuming the
current earthen berm is maintained adjacent to it.
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FIGURE 9: SENSITIVITY OF ROAD NETWORK TO CHANGE - BRIDGEWATER
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FIGURE 10: SENSITIVITY OF ROAD NETWORK TO CHANGE - GRANTON

4.3. MITIGATION
The predictions indicate a small reduction (at least 3 dB) is required to meet the L1018-hour criteria, and
that a further 6 dB is required in areas of Bridgewater to meet the night time criteria.
As indicated in section 4.1 on the project criteria, the mitigation should be employed where it is
reasonable to do so and should aim to minimise the impact of the traf c noise on the maximum
number of people.
To provide guidance, the DSG document Tasmanian State Road Traf c Noise Management Guideline
is referred to which presents various mitigation options from land use planning through to road surface
and barrier design, to building treatments. The following points are noted in respect to these options,
listed in DSG’s preferred hierarchy:
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Land Use Planning
It is assumed DSG has assessed different locations for the highway river crossing and that the
current land corridor is the only feasible option. The corridor is of limited size and offers little scope
for alignment changes within it that will achieve meaningful noise reduction. Further as the highway
corridor passes through a long established suburban area there is no scope for changing building
setbacks.
Road Design
Traf c noise is dependant in part on vehicle speed, lower speed giving lower noise emissions.
Relative to the design speed of 80 Km/hr, dropping the speed to 50 km/hr would achieve a 2 dB
drop in noise levels and increasing it to 100 km/hr a 1.5 dB increase. Meaningful reduction therefore
requires substantial speed reductions which are considered unfeasible. The guideline notes “The
use of speed limits as a means of reducing traf c noise at source is therefore generally not effective
or preferred.” It is noted the speed limit for the main highway alignment is the same throughout and
hence acceleration / deceleration noises are limited.
The new alignment has improved vertical alignment due to the bridge meeting the shore at a higher
elevation than currently so eliminating some of the climb away from the bridge. There is very limited
scope for horizontal alignment changes and hence road alignment does not offer meaningful scope
for noise mitigation.
Road Surface
Road surface can effect traf c noise emissions signi cantly and is an often used mitigation method.
It should be considered for this project.
Barriers / Mounds
Road side barriers are an effective noise mitigation tool, the closer the barrier to the road verge the
more effective it is. The roadside barrier may be a wall at the road verge constructed from a suitable
dense material or an earthen mound, necessarily further from the verge due to its large footprint.
The barrier wall, due to its proximity to the traf c, is the more effective option in general.
Building Treatment
This method of mitigation only protects internal noise levels and has no impact on external levels.
Where dwellings have obvious outdoor areas this option is therefore not effective during the day, but
may be so at night when typically people are inside. By far the greatest percentage of houses
effected by the Project have signi cant outdoor areas and hence this form of mitigation would only
be considered if no other mitigation was achievable.
The Options considered for mitigation are then road side barriers and road surface treatments viz:
• Instead of dense graded asphalt (DGA), use an open graded asphalt (OGA). OGA affords a 3 dB
sound reduction.
• Install a roadside barrier. The barrier performance is dictated by its proximity to the source or
receiver (closer the better), and its height (higher the better). Its surface mass should be at least
20kg/m2.
The following noise mitigation is then recommended and its extents indicated in Figure 11:
• Use OGA for the main highway from the Brooker to the Midland.
• Use a road side barrier 2.5m high on the south travelling lane in Bridgewater.
• Either, use a road side barrier 2.5m high on the southern side of the road near George Street, or
use OGA for the road from the eastern intersection to the western intersection and for the
Brooker Highway on-ramp.
• Use OGA for the road connecting the Lyell highway to the eastern intersection.
• Install a 2.5m high barrier along the boundary to the Black Snake Inn.
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Barrier
OGA

Barrier
OGA

FIGURE 11: NOISE MITIGATION ACTIONS

The mitigated noise levels are shown in the contour maps of Figure 12 for the L1018-hour, and Figure
13 for the night time difference in the Leq9-hour. The modelling and plots indicate:
• The impact of the mitigation is greatest at night (the Leq9-hour) on both sides of the river. Prior to
mitigation the modelling predicted that in 2031 all adjacent residents to the new alignment would
be adversely affected at night, whilst after mitigation only some residents on Old Main Road and
on Rusts Road are impacted.
• The OGA has bought all the residences in Granton to the west of the highway within both the
L1018-hour criterion and the Leq9-hour night time criterion.
• The Black Snake Inn is double storey and directly adjacent the Lyell Highway connector to the
eastern interchange. The OGA offers some reduction in noise, but to achieve meaningful
reduction here requires a barrier wall. Even with a barrier wall, only noise affecting the ground
Report No. 6383_05
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oor is mitigated, and the noise levels in front of the inn will be 5 dB above current levels and the
night time Leq9-hour will be 51 dBA.

FIGURE 12: MITIGATED NOISE LEVELS - YEAR 2031 L1018-HOUR

The implementation of all the mitigation measures achieves criteria compliance at all 10 designated
receiver locations. Looking at all residences near the works, implementation of the mitigation
measures leaves an estimated 11 residences subject to noise levels above the project criteria. To
bring these residences within the criteria is not simply achieved, and the balance referred to in section
3 between the costs and practicality of implementing the mitigation and the achieved results requires
careful consideration. Initially the impacts should be reassessed once the nal alignment is determined
and only then can that balance be sensibly addressed.
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FIGURE 13: DIFFERENCE IN MITIGATED NIGHT NOISE LEVELS - YEAR 2031 VS 2021

4.4. MONITORING
Post construction monitoring of traf c noise levels is not required by the Tasmanian Environmental
Protection Policy (Noise) 2009 or indicated as necessary in the Tasmanian State Road Traf c Noise
Management Guidelines. The requirement to conduct post construction monitoring would be
determined based on community feedback in the months after completion or commercial agreements
between DSG and the successful tenderer.

5. CONSTRUCTION NOISE & VIBRATION
Construction by its very nature is noisy and of nite duration. Acknowledging this, the relevant
standards or guidelines for construction noise are not based on maintaining noise levels below a set
level, but rather aim to ensure all feasible and reasonable mitigation measures are used to manage
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noise impacts on the surrounding community. In line with these references the following issues should
be addressed in a CNVMP:
i.

Identify sensitive or effected receivers of site noise.
The focus of the noise management is to limit as far as is reasonable and feasible, the noise
these receivers are exposed to.

ii. Identify the hours of work.
iii. Establish noise / vibration management levels.
iv. Determine noise generating equipment to be used on site, and the noise levels likely to be
produced at the sensitive receivers by their use.
Assessing the signi cance of the predicted noise levels.
v. Determine management / mitigation protocols.
v.i) Work practices.
v.ii) Engineering noise control.
v.iii) Community engagement.
vi. Construction monitoring.
Section 3.1 describes the surrounding community and identi es potential sensitive or affected
receivers.
Items ii to vi in the above list are then discussed in the following sections and would be developed in
more detail once the nal contractor is established and the detailed design and construction methods
are known.

5.1. HOURS OF WORK
The time at which noise is generated has a strong in uence on the perceived annoyance /
disturbance caused by that noise. As such, all endeavours should be taken to adhere to the standard
hours of work7 for construction listed in Table 8. These hours are compared to the proposed hours for
the Project in the table, with signi cant differences being the one hour earlier start, and the Sunday
and public holiday hours.
TABLE 8: WORK HOURS

Hours of Work
Standard

Project

Weekday

0700 to 1800

0600 to 1800

Saturday

0800 to 1300

0700 to 1800

Sunday

Nil

0800 to 1800

Public Holiday

Nil

1000 to 1800

There will be times when the Project working hours for particular activities are anticipated to be 24 / 7.
The project construction is to extend over 36 months.

5.2. NOISE MANAGEMENT LEVELS
People’s reaction to noise from construction will depend on the time of day that works are
undertaken, the duration of the works, and the character of the noise. With predominantly residential
receivers for this project, the time periods outside the normal hours will be the most critical as they
have potential to disturb sleep and degrade the bene t of leisure time.

7

De ned in the NSW Interim Construction Noise Guideline.
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Neither the Tasmanian EPP nor AS2436 specify a level at which construction noise will become an
issue, and hence the NSW guide is referred to, which indicates two management levels; ‘noise
affected’ at a rating background level (RBL)8 +10 dB, and ‘highly noise affected’ at a level above 75
dBA. The actions implied by these levels are as follows:
Noise Affected
Apply all feasible and reasonable noise control.
Inform affected community of the activities and their duration.
Highly Noise Affected
Consider restrictions on times the work occurs.
Engage with the community to determine how best they would
accomodate the high noise levels.
From the baseline monitoring the RBLs have been determined and are shown in Table 9, along with
the noise affected RBL+10 level. It is noted from the table that weekends are generally quieter, by as
much as 8 dB implying weekend construction activities would need to be quieter than weekdays to
achieve the same level of noise impact in the community.
It is proposed the noise affected level in Table 9 be adopted as the trigger level for noise
management.
TABLE 9: BASELINE RBL AND IMPLIED NOISE AFFECTED LEVELS FOR CONSTRUCTION

Sound Pressure Level, Leq15 dBA
RBL

Noise A ected Level

Weekday

Weekend

Weekday

Weekend

R1

50.5

48.2

60.5

58.2

R2

47.4

39.9

57.4

49.9

R3

53.4

49.7

63.4

59.7

R4

54.3

52.4

64.3

62.4

R5

49.7

51.5

59.7

61.5

R6

53.3

47.3

63.3

57.3

R7

45.7

41.4

55.7

51.4

R8

46.6

42.0

56.6

52.0

R9

39.6

35.3

49.6

45.3

R14

55

50

65

60

Sleep disturbance for the majority of the population may occur only during the night time, typically
taken as 10pm to 7am. With the listed work hours of Table 8, sleep disturbance may then occur
during the rst hour of work. Sleep disturbance is reported as being in uenced not by the average
but the maximum noise level, as well as its emergence from the background noise level, and how
often it occurs. The following notes are relevant with regard these factors:
• Tas EPP indicates the LAmax should be less than 65dBA.
• NSW RTA indicates a noise LAmax level only be considered where LAmax – LAEq ≥ 15
(accounts for emergence).

RBL, the Rating Background Level and de ned in the NSW Noise Policy for Industry. Essentially the noise level for the
quietest periods of the background (no construction but traf c).
8
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• There is no consensus on how many Lmax exceedances constitutes unreasonable noise.

5.3. VIBRATION MANAGEMENT LEVELS
It is understood blasting is not proposed for the Project and therefore has not been included in this
assessment. If blasting were to occur the potential impacts would need to be considered separately.
Vibration may affect the surrounding community by being perceptible and annoying to people in their
buildings, or by affecting the building structure itself. Human perception is at considerably lower levels
than structural impact.
From the discussion presented in the following sections the levels below are proposed as de ning
acceptable vibration levels:
Personal perception 1.0 mm/s assuming the community is informed of the works
Structural integrity
The values given by the DIN standard in Table 11.

5.3.1. HUMAN COMFORT
Guidelines for acceptable levels for human exposure to vibration are provided in AS2670.2:1990,
which has been superseded by ASISO 2631.2:2014, however, the latter provides no guidance on
acceptable levels of vibration. BS5228_2:2009 - ‘Code of Practice for noise and vibration control on
construction and open sites’, presents a table on the effects of vibration on people that are similar to
those in the original AS2670.2:1990. That table is reproduced in Table 10.
TABLE 10: EFFECT OF VIBRATION ON PEOPLE
Vibration PPV, mm/s

E ect

0.14

Vibration might be just perceptible in the most sensitive situations for most
vibration frequencies associated with construction. At lower frequencies,
people are less sensitive to vibration.

0.3

Vibration might be just perceptible in residential environments.

1.0

It is likely that vibration of this level in residential environments will cause
complaint, but can be tolerated if prior warning and explanation has been
given to residents.

10

Vibration is likely to be intolerable for any more than a very brief exposure to
this level.

5.3.2. STRUCTURAL RESPONSE
Two guidelines are often referred to for protecting structures from ground vibration damage; the
German Standard, DIN 4150 Part 3, 1999, and the British Standard, BS7385_2:1993. Both provide
criteria for cosmetic damage, with the German standard providing slightly more conservative levels
and listing heritage buildings in particular. The German standard criteria are listed in Table 11. The
vibrations are measured at the foundation of the structure.
The German standard notes that:
“ Experience to date has shown that, provided the values given in Table 1 are observed,
damage due to vibration, in terms of a reduction in utility value, is unlikely to occur… If the
values of Table 1 are exceeded, it does not necessarily follow that damage will occur. Should
these values be signi cantly exceeded, further investigation is necessary.”
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TABLE 11: STRUCTURAL VIBRATION CRITERIA - DIN 4150

Type of Structure

Velocity, PPV mm/s
< 10 Hz

10 to 50Hz

50-100 Hz

20

20-40

40-50

Dwellings and buildings of similar design and/or occupancy

5

5-15

15-20

Structures that, because of their particular sensitivity to vibration,
cannot be classi ed under the above two classi cations and are of
great intrinsic value (e.g. listed buildings under preservation order).

3

3-8

8-10

Buildings used for commercial purposes, industrial buildings and
buildings of similar design

5.4. CONSTRUCTION NOISE PREDICTIONS
The construction process is to entail, broadly speaking, the following activities, with the main report9
giving more detailed information.
• Construction of a temporary traf c-able structure from the southern shoreline to access locations
for the new bridge piers. This structure itself will require piers / rock reclamation.
• A combination of vibratory / percussive piling to be employed for the marine bridge works.
• Lay-down yards at both sides of the bridge, entailing some land reclamation.
• Earthworks on both sides of the river, assumed to use standard equipment with no blasting.
• Piling for land based piles via a drill rig.
• Road base / seal compaction using vibratory rollers.
The main equipment to be used for this work that will generate signi cant noise and their typical
sound power levels (taken from AS 2436-2010) are listed in Table 11. Vehicle movements associated
with construction on the highway are not included, as the highway currently carries in excess of 2000
heavy vehicles per day, and the forecast movements from the work site are 320 per day. Such an
increase will not meaningfully impact the highway traf c noise emissions.
The quantities of equipment are estimates only and may well increase. The nal CNVMP should
address more de nitively how many items are used and their locations.
To obtain an indication of likely construction noise levels, the equipment listed in Table 12 has been
used in an iNoise10 model of the site. The source locations are shown in Figure 14, with the following
noted:
• All the bridge sources are lumped together into one “Piling” source. Four typical locations have
been used for these works, indicated in the gure.
• The Leq level has been used for the percussive piling rig.
• For the Granton & Bridgewater sources they have been separated into rock breaking
(jackhammer and rock breaker) and earthworks groups, and co-located at the locations
indicated in the gure by earthworks.
• A lay-down yard source has been included, comprising a dump truck, a FEL, a crane and an
excavator.
• The piling drill rig is used as a single source, located near the northern abutment works.
• Modelling all the sources together is conservative (i.e. will produce higher levels), as the
sources would normally be distributed over the work area. This conservatism will be very
pronounced if the source location is close to a sensitive receiver which it has potential to be
near George Street and Heyton Place.
• No noise mitigation is modelled.
9

“Major Project Impact Statement”, Burbury Consulting

10

iNoise, V2021, DGMR Software
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TABLE 12: SIGNIFICANT CONSTRUCTION EQUIPMENT

Item

Qty #

Location

Sound Power Level, dBA

Crane

2

Bridge

104

Piling Rig Percussive

2

Bridge

125 (Lmax 137)

Excavators

2

Bridge

107

Concrete Pump

2

Bridge

108

Excavators

4

Granton & Bridgewater

107

Dozers

2

Granton & Bridgewater

108

Dump Trucks

4

Granton & Bridgewater

112

Rock Breaker

1

Granton & Bridgewater

118

Piling Rig Drilling

1

Granton & Bridgewater

111

Jackhammer

2

Granton & Bridgewater

121

FEL

4

Granton & Bridgewater

105

#

for Granton & Bridgewater location, it is the quantity at each location

The predicted levels at each receiver location are listed in Table 13. The piling noise has a penalty
added to it due to it impulsive character, the penalty being +3 dB.
TABLE 13: INDICATIVE CONSTRUCTION NOISE LEVELS

Sound Pressure Level
Piling

LayDown Earthworks

Rock
Breaking

Total

NML#

Adjusted

Adjusted*
R1

59

62

71

79

84

85

58 - 61

R2

63

66

64

64

70

73

50 - 57

R3

53

56

57

58

63

65

60 - 63

R4

73

76

41

49

58

76

62 - 64

R5

68

71

44

52

58

71

60 - 62

R6

73

76

55

58

65

76

57 - 63

R7

60

63

55

65

71

73

51 - 56

R8

48

51

37

52

60

61

52 - 57

R9

51

54

41

77

82

83

45 - 50

R14

67

70

62

71

75

77

60 - 65

#

* Adjusted for impulsiveness
Noise management level, the range is for weekends and weekdays
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Drilling

Piling
Earth Works

Lay Down

FIGURE 14: MODELED CONSTRUCTION NOISE SOURCE LOCATIONS
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5.4.1. SIGNIFICANCE OF PREDICTED CONSTRUCTION NOISE LEVELS
The signi cance of the predictions is assessed by comparing the levels against the noise
management levels and current ambient levels. The following is noted:
• Noise levels at all locations are predicted to be above the noise affected management level
(RBL+10). Reasonable and feasible mitigation must therefore occur and the community be
informed of work activities.
• Five (5) locations are predicted to be highly noise affected; R1, R4, R6, R9 and R14. Percussive
operations (piling, rock breaking), are a consistent cause for this but other operations also
contribute. Due to the source proximity, R1 and R9 are particularly strongly effected. It is likely
mitigation at these locations will require careful planning of what equipment to use and when,
and that the residents in the near vicinity are consulted on the operational activities and
mitigation actions to be employed and the likely noise levels.
• The predictions are conservative (on the high side), and it is likely that two of the highly affected
locations (Nielsen Esplanade and southern end of Old Main Road) will not be highly affected
when the equipment is more dispersed.
• With the exception of Rusts Road and Nielsen Esplanade, the rock breaking is the dominant
noise source.
• Only at Rusts Road and Nielsen Esplanade is the piling operation dominant, and then only
when it is near the shore.
• The rst hour of weekday work is within the night time period, and the Lmax of the piling and
rock breaking then needs consideration to assess sleep disturbance. The piling Lmax (Leq+12
from Table 12) and rock breaking Lmax (Leq+10), would exceed the sleep disturbance trigger
level of 65 dBA at most locations as well as exceeding the Leq+15 level. It is very likely if these
percussive operations were conducted during the rst hour they would cause sleep
disturbance for the surrounding residents. As such the soft start work practice should include
no percussive piling / rock breaking in the rst hour of works.
The following noise management is then indicated:
• Rock breaking will require:
• All feasible and reasonable mitigation be pursued.
• Not be conducted in the rst hour of work.
• Comprehensive and timely community engagement.
• Earthworks will require:
• All feasible and reasonable mitigation be pursued
• Limit the amount of equipment operating at a single location, and maximise distance
between the equipment and the receivers as far as possible.
• Community engagement.
• Piling / Rock breaking works:
• No percussive works in the rst hour of work.
• When piling within 150m of the northern shore, ensure clear community engagement.

5.5. CONSTRUCTION MANAGEMENT
This CNVMP is based on initial construction concepts as best they are currently known. Once the
construction activities and schedules are clearly de ned, a nal CNVMP should be prepared to re ect
that knowledge. The NSW guide provides extensive guidance on construction noise management and
should be referred to where further information or clari cation is required.

5.5.1. WORK PRACTICES
• When selecting equipment to use, make low noise emission a priority.
• When equipment comes on site, its condition should be checked to ensure noise enclosures,
muf ers etc. are in good condition. A sound pressure level (at a speci ed distance from the
equipment), should be stated, above which the use of the equipment should be assessed to
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•
•

•
•

•

•
•

•

•

ensure its does not have a detrimental impact on site noise emissions. Determination of that
sound level would form part of a detailed CNVMP.
Place very strong emphasis on conducting the noisiest activities within standard working hours
- see Table 7. Note the standard hours are different to the project hours.
Educate the workforce. Use toolbox meetings and inductions to emphasise the importance of
minimising noise emissions and for workers to be proactive in nding quieter work practices
and not just accept current practices.
Use a soft start each day. All reasonable and feasible effort should be made to not conduct
noisy activities in the rst hour.
Percussive piling should not be conducted in the rst hour. When percussive piling is within
150m of the northern shore, engage the community in consultation to determine the best times
for this activity.
Consider respite periods when noise levels exceed 75dBA for a prolonged period. Consultation
with the community will resolve if and when respite periods are best used, or if more rapid
completion of the task is preferable.
Where possible maximise the distance between noisy practices and the residents. This is
particularly relevant for planning haul truck routes on site.
Document what noise mitigation is applied and how it satis es all reasonable and feasible
measures. In determining reasonable and feasible options, factors such as cost, duration/
timing of noise, the impact on the construction programme and assessment of alternate
methods/equipment need to be considered.
For heritage buildings ground vibration monitoring should be conducted when vibratory works
are conducted near to them and the measured levels assessed against the German standard
as per Table 11.
For ground vibrations the NSW Roads and Maritime Services have combined the vibration
criteria into a table of minimum working distances of road work equipment from sensitive
receivers11. The cosmetic damage distances are based on the British standard so not
applicable to heritage buildings (see point above regards heritage buildings). The guide notes
the minimum working distances are indicative and will vary depending on the particular item of
plant and local geotechnical conditions. Table 14 presents the minimum distances.
The distances of Table 14 should be used to determine acceptable operating areas for the
equipment. If distances less than those are to be used, vibration monitoring should be
conducted initially to ensure vibration levels are acceptable.
TABLE 14: MINIMUM WORKING DISTANCES FROM SENSITIVE RECEIVER

Plant Item

Vibratory Roller

Small Hydraulic Hammer

11

Rating (Description)

Minimum Distance, m
Cosmetic Damage

Human Response

< 50 kN (Typ. 1-2 tonnes)

5

15 - 20

<100kN (Typ. 2-4 tonnes)

6

20

<200kN (Typ. 4-6 tonnes)

12

40

<300kN (Typ.7-13 tonnes)

15

100

>300kN (Typ.13-18 tonnes)

20

100

>300 kN (> 18 tonnes)

25

100

(300kg - 5 -12t excavator)

2

7

“Construction Noise and Vibration Guideline”, NSW Transport, Road & Maritime Services, August 2016
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Plant Item

Rating (Description)

Medium Hydraulic Hammer

(900 kg – 12-18t excavator)

7

23

Large Hydraulic Hammer

(1600kg – 18-34t excavator)

22

73

Vibratory Pile Driver

Sheet piles

2 - 20

20

Pile Boring

≤ 800 mm

2 (nominal)

4

Jackhammer

Hand held

1 (nominal)

2

Minimum Distance, m

5.5.2. ENGINEERING NOISE CONTROL
• Hoarding12 at site boundaries - only effective if the source or receiver is near to it - should be
considered for the fence line along Finlay street and Heyton Place as far north as Braydon
Street. Such a hoarding would be construction ply or similar and to a height of nominally 2.5m.
• Portable barriers13 where hand held or portable equipment used - jackhammers, angle
grinders, drop saws, etc.
• If rock breakers are at a single location for an extended period, portable barriers may be used
on a scaffolding to a height of nominally 3m.
• Stock piles - locate these between likely source locations and the receivers so they are able to
also function as noise barriers.
• All vehicles
• Should have broad band NOT tonal reverse beacons.
• Should be in good condition - exhausts particularly. New loaders / excavators / trucks (~last
5 years ) are notably quieter than old units due to better technology and engine noise
containment.
• Loaders, excavators, dozers, haul trucks. Aside from the above items, there is little that can be
done to mitigate their sound power. The following should be considered to provide further
mitigation:
• Maximise the distance between the unit and the receiver - can the truck route be altered to
be further from the receiver?
• Where stockpiles are used, locate them between the works area and the receiver.
• Generators, air compressors and the like should all be enclosed units with the enclosure in
good condition.
• Rock breakers. Silenced units such as Rammer City are available and should be considered
where the detailed CNVMP shows this to be an excessive noise source. For jackhammers,
portable acoustic screens should be used where near residences.
• At lay-down yards, if noisy equipment is set up at a xed location, use site huts or barriers to
enclose the equipment.

5.5.3. COMMUNITY ENGAGEMENT
The importance of an effective community engagement policy cannot be overstated. A well informed
community who feels they have been meaningfully engaged with will show more tolerance and
exibility to noise impacts during the project. The following factors should be considered. A detailed
community relations plan should be developed as part of the nal CNVMP.
• Determine methods of communication with the community (meetings, social media, email,
phone, etc).
12

A temporary fence-like structure built around a building or structure under construction or repair.

13

eg. Echobarrier, http://www.echobarrier.com.au/,
Flexshield Hire Curtain http:// exshield.com.au/products/temporary-noise-barriers-construction/
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• Identify a point of community contact for the Project.
• Community meetings. Initially to introduce the Project, its points of contact, its scope and
timing, the expected construction activities and their locations / durations. Present the CNVMP.
Seek feedback from the community and incorporate it where reasonable and feasible.
• Weekly site updates to the community on what activities are occurring in the following week
and what the noise implications of them are. Identify noise mitigation being used to minimise
the noise impact.
• Where noise levels are expected to exceed the highly affected noise management level meet
with effected residents to:
• Provide details on the work activities, duration and mitigation proposed.
• Get feedback from residents on what mitigation options are preferred and what other options
may be acceptable to them.
• Negotiate a solution - determine the best way to minimise the noise impact on them.
Conducting work over an intensive period rather than being quieter but longer duration may
be preferable to the community.
• Maintain a register that logs all community feedback and the site response.

5.6. CONSTRUCTION MONITORING
Monitoring of construction noise and vibration levels can provide rapid feedback to the site on the
performance of the works being conducted. The monitoring may be permanently installed to provide
real time feedback, or spot measurements on an as-required basis. The permanent monitoring would
be used where signi ant impact is expected or during the initial stages of the project until such time as
an acceptable noise pro le has been established.
Regarding noise levels, signi cant impact is predicted by initial modelling in and around Nielsen
Esplanade and Hayton Place Bridgewater, and around George Street Granton. Permanent noise
loggers would be advised once construction is established in these areas.
Regarding vibration, the impact is not expected to be as strong and will mainly occur toward the end
of the programme when the road compaction is occurring. Short periods of monitoring would likely be
suf cient at that time. Of special concern would be heritage structures near the proposed works, and
due to their sensitivity permanent monitoring adjacent those should be conducted when works are
near to them. Initially identi ed locations would be the Black Snake Inn at 650 Main Road, and the
convict hut at 1 Lyell Highway.
The particular type and location of monitoring would be delineated in the nal CNVMP.
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Appendix – Acoustic Glossary
Ambient Noise

All noise associated with a measurement, and typically ignoring the particular
noise under investigation. Typically measured as Leq and will usually comprise
noise from many sources.

AADT

Annual average daily traf c. The total volume of traf c passing a roadside
observation point over the period of a calendar year, divided by the number of
days in that year (365 or 366 days).

Background Noise

Background noise describes the underlying level of noise present in the
ambient noise. It may be described as the average of the minimum noise
levels measured, and is typically measured by the statistical L90 level.

RBL

the Rating Background Level and de ned in the NSW Noise Policy for
Industry as the L90 of the L90’s. Essentially the noise level for the quietest
periods of the background (no construction but traf c).

Decibel [dB]

The scale used for describing sound. It is a logarithmic scale that uses a
reference sound pressure of 20 μPa, or reference sound power of 10-12
Watts.

dBA

A-weighted decibel. The human ear does not perform linearly and is better at
hearing high frequency rather than low frequency sounds, ie. low frequency
sound at the same dB level as a high frequency sound will be perceived as
quieter. To replicate the human ear response a frequency weighting, denoted
as an A weighting, is applied to the sound. A sound measured in this way is
then an A weighted sound pressure level with units dBA. Practically all noise is
measured using the A weighting.

Leq

Energy averaged sound pressure level over a period of time, usually 10 to 15
minutes. Units of decibels, typically A weighted (LAeq). Because the decibel
scale is a logarithmic ratio, the higher noise levels have far more sound
energy, and therefore the Leq level tends to indicate an average which is
strongly in uenced by short-term, high level noise events. Many studies show
that human reaction to level-varying sounds tends to relate closer to the
LAeq noise level than any other descriptor.

Leq9-hour

The night time Leq. Measured over the 9 hour period, from 2200 - 0700 hrs.

Leq15-hour

The day time Leq. Measured over the 15 hour period, from 0700 - 2200 hrs.

Lden

The day-evening-night level. It is a descriptor of noise level based on the
energy equivalent noise level (Leq) over a whole day with a penalty of 10
dB(A) for night time noise (2300-0700) and an additional penalty of 5 dB(A) for
evening noise (i.e. 1900-2300). Commonly used in Europe.

L10, L90…

Ln is the sound pressure level that is exceeded for n% of the time. Hence the
L10 describes the noisier events during the interval, and L90 the quieter
events. The L90 is often used to describe the background level.

L1018-hour

The L10 measured over the 18 hour period from 0600 - 2400 hrs.

Lmax

The instantaneous maximum level using the time and frequency weighting set
for the meter (typically Fast response, A weighted).
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