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EXECUTIVE SUMMARY 

This report presents an assessment of operational and construction noise and vibration 
impacts associated with the proposed Southern Sydney Freight Line (SSFL) project – a 
proposed single, bi-directional, non-electrified freight line between Sefton and 
Macarthur. This line is designed to link the Sydney metropolitan freight network with 
the Australian Rail Track Corporation’s (the ARTC’s) freight network south of 
Macarthur. The line would be constructed within the metropolitan Main South Line 
corridor. 

Potential operational noise and vibration impacts would arise from movement of trains 
closer to some noise-sensitive receivers, and intensification of use of both the new and 
existing lines over time. Noise and vibration impacts may also arise during construction. 

To assess these impacts, 59 noise catchment areas were defined, representing 
potentially-affected receivers along the route. Worst-case locations within each 
catchment were also defined for noise assessment. 

As advised by the NSW Department of Environment and Conservation (DEC) and the 
Director General of the Department of Planning, criteria for operational noise were 
derived from the Environment Protection Authority’s (1985) Environmental Noise 
Control Manual (ENCM), with the “planning” noise criteria in that document set as 
noise goals for the project. 

Noise monitoring and calculations undertaken for the assessment indicated that these 
“planning” criteria are already exceeded at a large number of noise-sensitive locations 
along the route, due to a combination of passenger and freight movements. The proposal 
without any noise mitigation would generally result in a small increase in noise levels 
for receivers on the same side of the corridor as the new line. Noise levels are predicted 
to increase by typically 1-2dBA immediately after opening of the project in 2008 and 
3-4dBA by 2018. The change between 2008 and 2018 is due to predicted natural growth 
in numbers of movements on the line. For receivers on the opposite side of the corridor, 
an immediate decrease in noise levels is generally predicted, and by 2018 predicted 
total noise levels would be either slightly lower or less than 0.5dBA above the ‘without 
SSFL’ scenario in all but one noise catchment area. Total noise levels, both at present 
and in the future, are (or would be) generally dominated by noise from freight 
operations, except at a few receiver locations. 

Some noise mitigation measures are already incorporated into the design of the 
proposed SSFL. For example, the proposed new track and passing loop are located to 
minimise the number of potentially-affected receivers. In selecting appropriate 
additional measures for locations where “planning” criteria would be still exceeded, the 
following principles were adopted: 

• Where the project would result in an immediate increase in existing noise levels, or 
where predicted noise levels in 2018 would exceed the predicted level in the 
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absence of the project, provision of additional mitigation measures is considered 
“feasible and reasonable”; precise application of this principle and the nature of 
proposed mitigation is discussed as part of this assessment. In this case, the 
mitigation is designed to achieve the planning criteria, even though existing noise 
levels may exceed those criteria. In most cases this would result in a significant 
reduction from current noise levels. 

• Where the project would result in a decrease in existing noise levels, provision of 
further mitigation as part of the project is not considered “feasible and reasonable”. 

The only realistic option to achieve the required noise attenuation is through the use of 
noise barriers. A maximum height of 4 metres was assigned to the preliminary barrier 
design, based on typical constraints imposed by urban design, visual amenity and 
engineering considerations. However, this, and the details of the barrier design 
presented, would need to be considered further in the detailed design phase of the 
project, after further detailed consultation with residents. 

Barriers 3-4 metres high are proposed for most of the urban sections of the route, as 
well as in parts of the less urban section south of Liverpool. At a number of locations, 
even 4 metre barriers fail to achieve the “planning” criteria, with the residual 
exceedance being up to 7dBA. These receiver locations are all residential in nature. At 
other locations, such as schools, places of worship and the Casula Regional Arts Centre, 
predicted noise levels with up to 4 metre barriers in place are all within the relevant 
criteria. (The only exception to this is a vacation day care centre associated with 
Liverpool Hospital.) 

Some residual exceedances of 3dBA or more are predicted, even with the proposed 
noise barriers in place. These locations are all elevated receivers on the third or fourth 
level of apartment buildings. At second and lower building levels, small exceedances of 
the “planning” criteria (up to 2.6dBA) are predicted with barriers in place. These 
locations are detailed in Section 7 of the body of this report. 

If construction of barriers higher than 4 metres proves to be feasible at these locations, 
then these exceedances could potentially be removed by this measure. Other potential 
mitigation measures are not considered reasonable and feasible in this project. In 
particular, treatment of individual buildings is not generally considered reasonable due 
to: 

• the large number of receivers at which predicted noise levels after barrier treatment 
still exceed the “planning” noise criteria; and 

• the fact that after barrier treatment, all such receivers would experience a reduction 
in noise compared with the existing situation, and most would receive a 
substantial reduction. 

Two exceptions to this may be a church in Watsford Road, Campbelltown, and a 
vacation day care centre associated with Liverpool Hospital, where treatment to the 
buildings may provide a more suitable and cost-effective solution than barriers. 
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Vibration levels from operating trains are predicted to comply with criteria for building 
damage and human comfort at all vibration-sensitive receivers. 

Levels of construction noise are predicted to exceed DEC guidelines at all nearby 
residences along the route for temporary periods during the construction phase. It would 
not be feasible to mitigate construction noise to such a level that it would comply with 
the relevant criteria. However, development of a Construction Noise and Vibration 
Management Plan is proposed to ensure that best practice is used to minimise the 
impact of this noise. With appropriate controls, vibration levels during construction 
could be kept within criteria for potential building damage, although criteria for human 
comfort may be exceeded during some works such as piling. 

The impact of noise from road traffic associated with the construction works is 
predicted to be acceptable, although this would need to be confirmed for individual 
locations during the development of the Construction Noise and Vibration Management 
Plan. 
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1 INTRODUCTION 

The proposed Southern Sydney Freight Line (SSFL) is a single, bi-directional, 
non-electrified freight line between Sefton and Macarthur. The SSFL is designed to link 
the Sydney metropolitan freight network with the Australian Rail Track Corporation 
Ltd (ARTC) freight network south of Macarthur. The SSFL would be constructed 
within the metropolitan Main South Line corridor. This dedicated freight line would 
avoid operational restrictions imposed by RailCorp for passenger priority on its tracks. 

This report provides an assessment of noise and vibration impacts associated with the 
proposed development. It describes: 

• existing levels of rail noise at potentially-affected receivers; 
• existing ambient background noise levels; 
• determination of appropriate noise and vibration criteria, based on the requirements 

of the NSW Department of Environment and Conservation (DEC), licence 
conditions and other relevant guidelines; 

• predicted levels of operational noise due to the SSFL at potentially-affected 
receivers, and comparison with criteria; 

• predicted vibration levels from the SSFL operation at residential and other receivers, 
and comparison with criteria; 

• predicted noise levels associated with construction of the SSFL; and 
• predicted vibration levels from construction activities. 
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2  DESCRIPTION OF THE SSFL & SURROUNDING AREA 

This section provides relevant details of the proposed SSFL, and the surrounding area. 

2.1 Overview of the SSFL 

Volume 1, Part B of the Environmental Assessment report for the project contains 
details of the proposed works. In brief, the proposal involves the following relevant 
components: 

• construction of a new 30 kilometre bi-directional, non-electrified and dedicated 
freight line from south of Macarthur Railway Station to east of Sefton Park 
Junction, located adjacent to the RailCorp passenger network and within the 
existing rail corridor for the majority of the distance (The proposed alignment is 
shown in Figure 2-1(a)-(h).); 

• modification of six existing suburban rail stations (Leumeah, Minto, Casula, 
Warwick Farm, Cabramatta and Sefton Stations) and their surrounding precincts;  

• widening of the existing rail corridor at selected locations away from the affected 
stations to accommodate the proposal; 

• construction of earthworks including retaining walls, cuttings and embankments 
within the existing RailCorp corridor for the majority of the distance; 

• modification of existing bridges (road, rail and pedestrian) and construction of new 
bridges to accommodate the proposal; and 

• provision of impact mitigation measures, such as noise walls, landscaping, and 
access for rail corridor maintenance, where required. 

Further details of the proposed construction activities and schedule are provided in 
Section 8.2. 

2.2 The Surrounding Area 

Areas surrounding the SSFL vary in their nature, topography and usage. At the northern 
end, the surrounding areas are predominantly residential and interspersed with areas of 
commercial and light industrial usage. Progressing towards the south, residential areas 
become more sporadic and larger areas of industrial and open land uses are apparent. 

It would not be practical to predict noise levels at every residence, or other 
noise-sensitive receiver along the length of the proposed SSFL alignment. Therefore, 
the surrounding areas have been broken into 59 noise catchment areas, each represented 
by a calculation point which represents the worst-case location within that catchment 
for noise exposure. In ten of these catchments, monitoring of existing noise levels was 
undertaken, as described in Section 3. 
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These catchment areas are shown in Figure 2-1(a)-(h) and described in more detail 
below: 

• MAC1 – This area comprises two single-storey dwellings at the intersection of 
Gilchrist Drive and Narellan Road separated from the rail corridor by Gilchrist 
Oval. 

• CAM1 – In this area, the Church of God Training Centre, at 4 Watsford Road, 
Campbelltown, backs onto the proposed alignment. In addition, the Macarthur 
Christian Life Centre, at 5 Watsford Road, is separated from the rail line by 
another building. 

• LEU1 – This area comprises single and double-storey dwellings that back directly on 
to the eastern side of the rail corridor. These are represented by noise 
measurement site A. 

• LEU2 – This is a relatively small area of double-storey townhouses situated to the 
south of Leumeah Railway Station off O’Sullivan Road. These residences are 
separated from the corridor track by a small driveway and a short stretch of 
vegetated land. 

• MIN1 – This is a small area of single-storey residential buildings within an otherwise 
industrial area on the western side of the rail corridor. It is separated from the rail 
corridor by Somerset Street and is represented by noise measurement site B, at 16 
Somerset Street. 

• MIN2 – This is an area of single-storey dwellings situated on the eastern side of 
Minto Road, which separates residences from the rail corridor to the west. 

• MIN3– This area comprises a small group of double-storey dwellings on the eastern 
side of Victoria Road north of Minto Road, and a single timber single-storey 
dwelling on the western side of Victoria Road between the road and the rail 
corridor. Of these, the single-storey dwelling has the most potential to be noise-
affected. 

• ING1 – A small number of single-storey dwellings on the western side of the rail 
corridor are located within a predominantly industrial area and separated from the 
rail corridor by Stanley Road. 

• ING2 – This area is similar to ING1, but is located at the northern end of Stanley 
Road. 

• ING3 – Dwellings on Redfern Street, Gordon Avenue and James Street within this 
area are predominantly single-storey dwellings on the eastern side of the rail 
corridor. Dwellings at the northern and southern ends of this area back directly 
onto the rail corridor, whereas in the central area, dwellings are separated from 
the rail corridor by Redfern Street. 

• MAQ1 – This comprises predominantly single-storey dwellings situated to the east 
of Railway Parade and Macquarie Fields Railway Station. This section of Railway 
Parade separates the residences from the rail corridor. 

• MAQ2 – This area is characterised by single and double-storey dwellings on a 
disjointed section of Railway Parade and Clarence Street. It is separated from the 
rail corridor by approximately 50 metres of vegetated land on the eastern side. 
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• MAQ3 – This area comprises single-storey dwellings situated to the east of Atchison 
Road and Railway Parade. It is separated from the rail corridor by approximately 
50 metres of vegetated land. 

• GLE1 – This comprises a mixture of single and double-storey dwellings situated to 
the south of Glenfield Railway Station and separated from the rail corridor by 
Railway Parade. 

• GLE2 – This comprises Hurlstone Agricultural High School and the Department of 
Education Regional Centre, which are situated to the west of Glenfield Railway 
Station. The buildings in these facilities are situated approximately 150 metres 
west of the rail corridor. 

• GLE3 – This comprises single and double-storey dwellings on the eastern side of the 
rail corridor, separated by Railway Parade. The area is represented by noise 
measurement site C, at 24 Railway Parade. 

• CAS1 – This area is a relatively new development of single-storey dwellings around 
Slessor Road to the west of the rail corridor. This area has no direct line of sight 
to the rail corridor, but is at a much less elevated level than CAS2. The area is 
represented by noise measurement site D, at 21 Slessor Road. 

• CAS2 – This is a relatively new housing development comprising single and double-
storey dwellings to the west of Leighcocks Lane. This area is elevated and 
separated from the rail corridor by Leighcock Regional Park. These dwellings 
have no direct line of sight to the rail corridor. On the eastern side of Leighcocks 
Lane, within Leighcock Regional Park, there is a heritage farmhouse, which 
appears to be unoccupied. This property also has no line of sight to the rail 
corridor. 

• CAS3 – This area is situated on a significantly elevated area above track level. It 
comprises predominantly double-storey dwellings, which overlook Casula 
Railway Station to the east. It also includes the All Saints Senior High School. 

• CAS4 – This area comprises predominantly double-storey dwellings which are 
elevated and back directly onto the rail corridor that lies to the east. This area is 
separated from the rail corridor by an unpaved trackway and is significantly 
higher than the track level. 

• CAS5 – This comprises the Casula Regional Arts Centre to the west of the rail 
corridor just north of Casula Railway Station. This building has an approved 
development application for a theatre and art gallery. 

• CAS6 – This area is characterised by double-storey dwellings on the western side of 
St Andrews Boulevard and Buckland Road. The residences on the road back 
directly onto the rail corridor and look down onto it. 

• LIV1 – This area is a mixture of single and double-storey dwellings that back onto 
the rail corridor at an elevated level and overlook the track. These residences are 
situated on Congressional Drive, Burkedale Place, Owen Crescent and Speed 
Street. 

• LIV2 – This area includes relatively new 4-storey apartment blocks that back 
directly onto the rail corridor on the eastern side. They are situated on River Park 
Drive. The northern end of this area comprises double and 3-storey townhouses 



Report No 05032   Version F  Page 8 
 
 
 

 

on the eastern side of River Park Drive, which separates the residences from the 
rail corridor. Noise measurement site E, at 68/3 Riverpark Drive, is representative 
of these locations. 

• LIV3 – This area comprises 3, 4 and 5-storey apartment blocks directly adjacent to 
the rail corridor on the western side. Access is from Speed Street to the west. 

• LIV4 – This area comprises Liverpool Hospital and a TAFE, which are situated 
directly to the west of the rail corridor. The hospital also incorporates a vacation 
day care centre and child care centre to the east of the alignment, which would be 
the most affected receivers in this area. 

• WF 2 – This area is situated on the eastern side of the rail corridor and the northern 
side of the Hume Highway. It is separated from the rail corridor by Station Street 
and comprises predominantly single-storey dwellings. 

• WFA 1 – This is a small area of double-storey townhouses that back onto the car 
park to the east of Warwick Farm Railway Station. 

• CAB1 – This area is situated to the east of Broomfield Street at the southern extent 
of residential development in the area. It is characterised by single-storey 
dwellings. 

• CAB2 – This represents the location of noise measurement site F, a two-storey 
residence at 150 Broomfield Street. 

• CAB3 – This is situated on the western side of the rail corridor and separated from 
the rail corridor by Railway Parade. Again, this area comprises predominantly 
single-storey dwellings; however, a 4-storey apartment block and double-storey 
dwellings are situated close to Mallee Street. 

• CAB4 – This area is situated to the south of Cabramatta Railway Station and 
separated from the rail corridor by Broomfield Street south of Cabramatta Road. 
The majority of dwellings in this area are single-storey; however, a 4-storey 
apartment block and double-storey dwellings are situated close to the intersection 
with Junction Street. 

• CAB5 – This is typified by double and 3-storey unit blocks on the eastern side of 
Broomfield Street. These dwellings are separated from the rail corridor by 
Broomfield Street and a parking area to the west. 

• CAB6 – This is an area of predominantly single-storey dwellings to the east of 
Broomfield Street, which separates the residences from the rail corridor, which 
turns southwards at this point. 

• CVA1 – This area is a mixture of 4-storey units, double-storey and single-storey 
houses on the southern side of Lansdowne Road and Fraser Road, which separates 
the residences from the rail corridor. 

• CVA2 – This area comprises single and double-storey dwellings that back directly 
onto the rail corridor on the southern side of Carcoola Street. 

• CVA3 – This area is characterised by single-storey dwellings separated from the rail 
corridor by Carcoola Street. 

• CAR1 – This represents the location of noise measurement site G, at 26 Fraser Rd, a 
single-story residence to the east of the track. 
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• CAR2 – This is typified by single-storey dwellings on both the southern and northern 
sides of Prospect Road. The nearest affected residence, however, is a double-
storey dwelling on the southern side that backs directly onto the rail corridor. 

• CAR3 – This comprises single-storey dwellings on the southern side of Fraser Road 
and Ramsay Street, which separate the residences from the rail corridor. This area 
is also adjacent to Prospect Creek Bridge. 

• CAR4 – This represents residences closest to the proposed new rail bridge over 
Prospect Creek, which is proposed to comprise a composite steel and concrete 
structure that may result in elevated noise levels from structure-borne vibration 
(see Section 3.3). 

• CAR5 – This comprises 2, 3 and 4-storey unit blocks on the northern side of Sandal 
Crescent and Carramar Avenue. These roads separate the residences from the rail 
corridor. At the eastern end of this area, single-storey dwellings are situated on 
the southern side of River Avenue, but at a similar setback to those at the western 
end. 

• CAR6 – This comprises 2 and 3-storey units on the southern side of Sandal Crescent 
and Wattle Avenue, which separate the residences from the rail corridor.  

• CAR7 – This comprises predominantly single-storey dwellings at the eastern end of 
Wattle Avenue, west of The Horsley Drive. Double-storey dwellings at the 
western end back directly onto the rail corridor to the north of Wattle Avenue. 

• CAR8 – This represents noise monitoring site H – a 2-storey residence at 75 Wattle 
Avenue. 

• VIL2 – This area comprises only single-storey dwellings that back directly onto the 
rail corridor directly to the north of Wattle Avenue. It includes a Baptist Church. 

• VIL1 – This area comprises single-storey dwellings situated above the track. These 
back directly onto the rail corridor at the western end, but are separated by 
Villawood Road at the eastern end. 

• VILL 3 – This area comprises single-storey dwellings separated from the rail 
corridor by River Avenue and a narrow expanse of landscaped area. 

• CHE2 – This area comprises 4-storey blocks of units that overlook the rail corridor 
and front onto Waldren Road to the north. 

• CHE1 – This is a relatively small area of double-storey townhouses to the north of 
Wellington Road and west of Chester Hill Road. These residences back onto the 
rail corridor and Chester Hill Railway Station. 

• CHE3 – This area is characterised by single-storey residential dwellings on the 
northern side of Wellington Road, which back directly onto the rail corridor. At 
the western end of this section, new double-storey townhouses and a 3-storey 
apartment block have been constructed. These also back directly onto the rail 
corridor. 

• CHE4 – Residences in this area back directly onto the rail corridor and are 
predominantly single-storey dwellings on the southern side of Waldren Road. 

• SEF3 – Although predominantly single-storey residential, this area includes 4-storey 
residential units at the eastern end adjacent to Helen Street, and some double-
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storey residences. 
• SEF4 – This area is typified by single-storey dwellings on the southern side of 

Waldren Road interspersed with double-storey dwellings. All these residences 
back directly onto the rail corridor. 

• SEF5 – This represents noise monitoring site I – a single-storey residence at Unit 
1/113 Wellington Road. 

• SEF2 – This area comprises predominantly single-storey residential buildings on the 
southern side of Wellington Road. Some double-storey residences are situated at 
the eastern and western ends of this area. The western end of the area has a row of 
commercial buildings facing the rail corridor. 

• SEF1 – This area is characterised by single-storey residential buildings separated 
from the rail corridor by Wellington Road. The area is represented by noise 
monitoring site J, at 33 Wellington Road. 

• RPK1 – This area is represented by two-storey residences to the north of the existing 
freight line from Sefton Park Junction, along Dana Parade. The proposed SSFL 
track at this point is in a significant cutting. 

• RPK2 – This represents two residences on Cooper Road, just south of, and backing 
on to, the rail corridor. 
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3 AMBIENT NOISE MEASUREMENTS 

Three forms of noise monitoring were undertaken for this project: 

• Long-term unattended noise monitoring was conducted at ten locations along the 
proposed alignment. The major purpose of this monitoring was to determine the 
level of background noise in the area, which is required to determine criteria for 
construction noise. 

• Attended monitoring of noise from individual train pass-bys was conducted at ten 
locations, generally close to the unattended monitoring locations. This data 
provided validation of the noise modelling procedures. 

• Noise from train pass-bys was monitored close to the existing Prospect Creek Bridge 
and a bridge at Camellia, which is similar in design to the proposed new bridge at 
Prospect Creek. These measurements were designed to test the acoustic 
performance of the proposed bridge design. 

This section summarises details and results from each of these measurements. 

3.1 Unattended Noise Monitoring  

Unattended ambient noise monitoring was conducted at the ten locations listed in 
Table 3-1 and shown in Figure 2-1. (At location H, data was not retrievable due to 
equipment failure.) 

The noise monitoring equipment used for these measurements comprised an 
environmental noise logger set for A-weighted, fast response, continuous monitoring 
over 15-minute sampling periods. This equipment is capable of remotely monitoring 
and storing noise level descriptors for later detailed analysis. The equipment calibration 
was checked before and after the survey and no significant drift occurred. 

The logger determines LA1, LA10, LA90 and LAeq noise levels in the existing noise 
environment. LA1, LA10 and LA90 levels are the levels exceeded for 1%, 10% and 90% of 
the sample time respectively. The LA1 level is indicative of maximum noise levels due 
to individual noise events, such as the occasional pass-by of a heavy vehicle. The LA10 
level is referred to as the average maximum level. The LA90 level is normally taken as 
the background noise level. The LAeq level is the equivalent continuous sound level and 
has the same sound energy over a sampling period as the actual noise environment, 
which has fluctuating sound levels. It can be thought of as an average noise level biased 
towards higher noise levels (see Appendix A for definitions).  

When determining construction noise criteria, the most important parameter is the rating 
background level (RBL), which is a measure of background noise level based on 
measured LA90 levels. This is determined in accordance with procedures set out in the 
Department of Environment and Conservation’s (the DEC’s) NSW Industrial Noise 
Policy (the INP). 
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Table 3-1 Unattended Noise Monitoring Sites 

Location Address 
Catchment Area 
(See Figure 2-1) 

Measurement 
Period 

Details of Logger Location 
Ambient Noise Sources 

(excluding trains) 

A 22 Kulgoa Street, Leumeah LEU1 6–13 April 2005 Rear yard, 5m from residence 
Birds, insects, wind in trees, distant 

traffic 

B 16 Somerset Street, Minto MIN1 6–13 April 2005 Edge of front veranda, 3.5m from residence 
Public address from train station, 

traffic, birds, wind in trees 
C 24 Railway Parade, Glenfield GLE3 6–13 April 2005 Front yard, 3m from residence Birds, insects, animals, traffic 

D 21 Slessor Road, Casula CAS1 6–13 April 2005 
Rear yard, adjacent wooden fence 

(microphone above fence level) 
Helicopters, birds, insects, noise from 

distant landfill 

E 86/3 Riverpark Drive, Liverpool LIV2 13–19 April 2005 
Balcony of 1st level apartment, 4.5m from 

building 
Bird in apartment, children in adjacent 

playground 
F 150 Broomfield Street, Cabramatta CAB2 13–20 April 2005 Front yard, 3.5m from residence Air-conditioner, traffic 
G 18 Fraser Road, Canley Vale CAR1 15–22 April 2005 Edge of front veranda, 3m from residence Traffic, air-conditioner, dog 
H 75 Wattle Avenue, Carramar CAR8 - - - 

I Unit 1/113 Wellington Rd, Sefton SEF5 13–20 April 2005 1m from front wall of residence 
Birds, aircraft, traffic, public address 

from train station 
J 33 Wellington Road, Birrong SEF1 13–20 April 2005 Front yard, 3m from edge of veranda Traffic, birds, aircraft 
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At location H, monitoring data were not retrievable due to equipment failure. However, 
the general consistency of results at other similar sites indicated that background noise 
levels at location H could be estimated from results at nearby sites. 

Detailed results of the measurements are shown in graphical format in Appendix B. 

The measurement interval for these measurements was set at five minutes rather than 
the standard 15-minute period. This was done in order to determine the likely extent of 
any contribution of train noise to the measured RBL value. Intervals in which a train 
passed would be marked by higher LAeq values, and any contribution of train noise to 
the RBL would be shown as a correlated increase in LA90 for that 5-minute period. 
Inspection of the data in Appendix A indicated no evidence of such a correlation. The 
logger data could be used directly to give a reliable estimate of LA90 background noise 
levels, even though these contain noise from train pass-bys. This procedure required 
estimation of RBL values from 5-minute LA90 values, rather than standard 15-minute 
values. The result was an estimate that is slightly conservative (i.e. low) compared with 
an estimate based on 15-minute levels. 

The procedure of measuring noise at potentially-affected residences close to the track 
and checking for an effect of train noise on the measured RBL was preferred over the 
technique of monitoring in a location unaffected by train noise because it is not 
guaranteed that such other locations would have similar background noise levels to the 
locations of interest. 

Measured values of RBL at each location are shown in Table 3-2. At location I, an 
estimated level of 1dBA was subtracted from the measured RBL values, and 2dBA from 
the LAeq,24hr level, to account for the effect of a nearby facade. Near location H, RBL 
values were conservatively assumed to be equal to the low levels measured at the 
nearby site G. 

Table 3-2 Background (RBL) Noise Levels 

Measured RBL Value, dBA 
Location Daytime 

(7am-6pm) 
Evening 

(6pm-10pm) 
Night  

(10pm-7am) 

Measured 
LAeq,24h, dBA 

A 42 43 37 61 
B 43 44 39 60 
C 43 42 35 64 
D 37 38 35 53 
E 41 43 40 67 
F 40 42 36 62 
G 35 35 30 57 
I 42 46 37 59 
J 42 45 40 62 
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3.2 Attended Noise Monitoring Along Corridor 

Measurements of noise from existing rail movements were carried out at ten locations, 
corresponding approximately to the unattended monitoring locations listed above. 
Monitoring was performed on two days at each site, at the beginning and end of the 
attended monitoring period, with a total of 200 pass-bys recorded. 

The measurements were conducted using a Bruel and Kjaer type 2231 integrating sound 
level meter. This allows measurement of LAmax, sound exposure level (SEL) and 
duration for each rail pass-by. The LAmax represents the maximum noise level recorded 
during a pass-by. The SEL represents the total noise energy received during a pass-by, 
and is related to the contribution of that pass-by to the LAeq level due to train 
movements. 

The calibration of these meters was checked immediately prior to and subsequent to the 
survey. No significant drift was noted. Noise levels were measured in free field 
locations. Locations where attended monitoring did not match the address given in 
Table 3-1 for attended monitoring were: 

• Location E – where attended monitoring was conducted at the corner of Shepherd 
Street and Riverbank Drive; and 

• Location H – where attended monitoring was conducted adjacent to the western-most 
residence in Wattle Street. 

All locations had a clear line of sight to the rail corridor. 

Appendix C gives measured LAmax and SEL results for each pass-by, while Table 3-3 
summarises the results. These results are discussed in more detail in Section 5.6 – 
Model Validation. 

3.3 Monitoring of Noise from Bridge Structures 

Proposed new bridge structures along the corridor are all of concrete construction, with 
the exception of the proposed bridge over Prospect Creek, which is a proposed 
composite steel and concrete structure with a concrete deck supported by steel girders 
on concrete pylons. Noise emission from concrete structures would be similar to a track 
on the ground, but noise emissions from the composite structure may be higher, and 
hence not represented by the results of the above monitoring. 

To test this, measurements were conducted close to the existing steel bridge over 
Prospect Creek, and close to a rail bridge at Camellia, the latter of which has a similar 
construction to the proposed new bridge over Prospect Creek. Equipment used was as 
described in Section 3.2 for general attended monitoring. 
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Table 3-3 Measured Noise Levels from Train Pass-bys 

Energy-Mean LAmax, dBA Energy-Mean SEL, dBA Number Recorded 

Location 

Distance to 
Nearest 
Track 

(metres) 

Electric 
Trains 

Pass-by 

Diesel 
Trains 

Pass-by 

Freight 
Train 

Pass-by 

Electric 
Trains 

Pass-by 

Diesel 
Trains 

Pass-by 

Freight 
Train 

Pass-by 

Electric 
Trains 

Pass-by 

Diesel 
Trains 

Pass-by 

Freight 
Train 

Pass-by 

Comments 

A 30 74.0   80.0   20 0 0  
B 27 76.1  88.0 81.0  94.5 18 0 2 Close to Minto Railway Station 
C 48 75.4  80.6 82.7  91.8 18 0 2  
D 181 65.7 67.9 65.7 68.8 75.6 79.8 16 2 2  
E 51 78.5 74.2 81.1 83.4 80.4 88.8 17 1 2  
F 33 78.6   85.0   20 0 0  
G 50 73.9  79.5 79.8  88.5 17 0 3  
H 14 74.0 78.9 78.8 79.1 84.3 89.5 16 3 1 Close to Carramar Railway Station 
I 27 71.6  85.5 78.3  90.2 18 0 2 Close to Sefton Railway Station 
J 45 73.1  81.4 77.7  90.2 13 0 7  
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Figure 3-1 Noise Monitoring Location– Prospect Creek Bridge 

Measurement
Site

 

Figure 3-2 Noise Monitoring Location – Camellia Bridge 

 

Measurement 
Site 
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Monitoring locations are shown in Figure 3-1 and Figure 3-2. In each case there was a 
clear view of trains crossing the bridge, but the monitoring location was slightly lower 
than the bridge deck so that train wheels were partially shielded by the bridge structure. 
At Camellia there was also minor shielding by pipework between the monitoring 
location and the bridge. 

Table 3-4 summarises the measurements at each location. Energy-mean noise levels 
from all electric passenger trains (including Tangara sets, K sets, S sets and Millennium 
trains) were compared between the Prospect and Camellia sites and locations C, E, G 
and J from the general attended monitoring, which are the most comparable of those 
locations. 

Train speeds at locations C, E, G and J are typically 80 kilometres per hour, and as 
discussed in Section 5.6, recorded noise levels at these sites are generally well predicted 
using standard methods with an assumed train speed of 80 kilometres per hour. For 
comparison, noise levels from each pass-by at Prospect and Camellia were corrected to 
a speed of 80 kilometres per hour, using speed relationships of 16.8 log(Speed) for the 
LAmax and 13 log(from Speed) for the SEL. These relationships were determined as part 
of the analysis of data for RailCorp’s Rail Noise Database (Wilkinson Murray, 2000). 
Results of this comparison are shown in Table 3-5. 

Table 3-4 Measurement Details for Prospect and Camellia Bridges 

 Prospect Creek Camellia 
Electric Passenger Trains Measured 54 15 
Other Trains Measured 7 - 
Mean Train Speed 52 km/h 26 km/h 

 

Table 3-5 Energy-Mean Noise Levels from Electric Passenger Trains 

Energy-Mean Noise Level (dBA) 
Location 

Distance to Track 
(metres) LAmax SEL 

C 48 75.4 82.7 
E 51 78.5 83.4 
G 50 73.9 79.8 
J 45 73.1 77.7 

Prospect Bridge 
36 (track) 

57 (bridge centre) 
85.5 91.8 

Camellia Bridge 
50 (track) 

91 (bridge centre) 
74.9 80.9 
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Although there are differences between the on-ground measurement sites, Table 3-5 
clearly shows significantly higher noise levels on the existing steel bridge structure at 
Prospect Creek, with a difference of approximately 10dBA. On the other hand, noise 
levels close to the bridge at Camellia were quite consistent with results at the on-ground 
sites, suggesting that noise generation from this type of composite structure is not 
substantially higher than from an on-ground track. In the calculations it was assumed 
that the new bridge structure at Prospect Creek would not show significant additional 
noise generation. However, an increase of 10dBA was allowed for noise from trains on 
the existing bridge. 
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4 OPERATIONAL NOISE CRITERIA 

This section discusses relevant noise criteria for operational noise. Criteria for 
construction noise are discussed in Section 8.1. 

4.1 DEC and Director-General’s Requirements 

The DEC set out its requirements for noise assessment for the SSFL in a letter dated 22 
March 2005. The requirements are based on consideration of the Protection of the 
Environment Operations Act 1997. The DEC considers that the construction and 
operation of the SSFL would require a variation to Environmental Protection Licence 
No. 3142 held by the ARTC. For noise assessment, DEC’s key information 
requirements are: 

1. The noise and vibration impacts of the proposed new ARTC line and the 
cumulative noise and vibration impacts of the ARTC proposal and activities 
on RailCorp tracks should be assessed against the planning goals outlined in 
Chapter 163 of the Environmental Noise Control Manual (ENCM) namely: 

Planning Levels – LAeq,24hr = 55dBA; LAmax = 80dBA for residential receivers 

2. For locations where cumulative noise levels exceed relevant criteria, the 
relative contributions from the ARTC line and the RailCorp lines should be 
identified. 

3. Feasible and reasonable mitigation measures should be considered 
consistent with overall noise impacts from the whole corridor not 
deteriorating from the existing situation. Where there are exceedances of 
criteria, the management of the noise contribution from the ARTC proposal 
and activities on RailCorp tracks on the shared rail corridor should be 
apportioned as agreed between the two parties. 

4. Consideration of feasibility and reasonableness should examine a full range 
of noise mitigation measures including barriers, façade treatment, rolling 
stock design/maintenance, pricing incentives for quieter operators and 
curfews for noisier operators. 

 

The assessment and criteria requirements are further clarified in the requirements of the 
Director-General of the Department of Planning, which are detailed in Appendix A of 
Volume 1 of the Environmental Assessment. These indicate that: 

• LAmax noise levels should be calculated as the energy-mean noise levels from the 
loudest type of train pass-by at a receiver, provided that detailed justification for this 
approach is provided. 

• For exceedances of the planning goals of less than 5dBA, it would be appropriate 
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for mitigation to focus on strategic source control measures such as longer-term 
rolling stock improvements. 

• For exceedances of the planning goals of 5dBA or greater, consideration must be 
given to feasible and reasonable mitigation measures such as barriers and acoustic 
dwelling treatments. 

• Notwithstanding this, physical mitigation measures are not required where the noise 
assessment identifies areas where the planning goals are currently being exceeded as 
a result of existing track operations, provided that it can be demonstrated that the 
project would not increase noise levels in these areas. 

4.2 Clarification and Interpretation of the Criteria 

Based on the above guidance, the following interpretations and clarifications have been 
adopted in setting criteria for this project: 

• Chapter 163 of the ENCM does not indicate whether the “planning” noise levels 
referred to should be measured under free-field conditions or at a façade. 
However, because subsequent licence conditions specifically indicate that the 
same levels apply at 1 metre from a facade, the calculations included a correction 
for façade reflection, which for train noise was estimated at 2dBA. 

• The time at which these criteria should be calculated is not specified in the Director-
General’s requirements. In this report, calculations were performed for the year of 
opening of the SSFL (currently estimated to be year 2008), and for the year 2018. 

• The interpretation of LAmax noise levels as the energy-mean maximum level from the 
loudest train type, as described above, was adopted in this assessment. Alternative 
interpretations would include the absolute highest noise level recorded from any 
train pass-by, the mean value of LAmax levels from a number of pass-bys, or some 
percentile of the distribution of LAmax levels. Typically, LAmax is interpreted as 
representing the LAmax level exceeded for 10% or 5% of all pass-bys. 

However, in the present case, freight and non-freight operations have distinctly 
different noise levels, and a percentile taken over all pass-bys may give a misleading 
impression of the effect of noise from freight movements alone. In addition, freight 
movements are the only operations whose noise levels would change due to the 
project. For these reasons, the LAmax noise level was taken as the energy-mean value 
of LAmax levels from freight operations only. This is considered to provide a value 
that is more representative of the higher maximum levels experienced. In practice, 
this LAmax value would be higher than the level exceeded by 10% of all pass-bys for 
almost all locations and scenarios. 
An alternative would be to take the 10% exceedance value for freight pass-bys only. 
However, due to the large variability between individual freight pass-bys, this may 
be significantly higher than the energy-mean level, and would represent an event 
which occurs relatively rarely. In general, survey evidence indicates that reaction to 
community noise is best related to measures of noise exposure, such as an energy-
mean. 
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• The guidance in Point 1 of the DEC requirements includes criteria only for 
residences. For most other noise-sensitive receivers, including schools, hospitals, 
places of worship and child care centres, the residential criteria were assumed to 
apply. 

The recently-approved Casula Regional Arts Centre theatre and art gallery provides a 
special case. The Australian Standard 2107 provides for a maximum internal noise 
level of 30dBA in “drama theatres” and 45dBA in “art galleries”. These values apply 
generally to quasi-continuous noise sources, such as traffic and air-conditioning 
systems. For aircraft noise, Australian Standard 2021 requires a maximum internal 
noise level of 40dBA in “theatres, cinemas, recording studios”, and this is considered 
a reasonable criterion for train noise within the theatre space in this building. A 
maximum noise level of 50dBA due to train noise is considered reasonable in the art 
gallery. 
Based on available design drawings, the proposed theatre is located on the eastern 
side of the building and would be well protected from rail noise. The most stringent 
criterion would relate to the art gallery spaces on Level 1 on the western side. 
Approximate calculations indicate that the difference between internal and (façade-
corrected) external train noise levels would be approximately 27dBA, and hence the 
effective criterion at this receiver is a maximum external noise level of 77dBA. 
The Church of God Training Centre, in Watford Road Campbelltown, is an 
additional noise-sensitive receiver where noise mitigation may be more appropriately 
achieved by treating the building to achieve relevant internal noise criteria. The 
Australian Standard 2107 provides for a maximum internal noise level of 40dBA in 
“Places of worship, with speech amplification”. For aircraft noise, Australian 
Standard 2021 requires a maximum internal noise level of 50dBA for “churches, 
religious activities”, and this is considered a reasonable criterion for train noise 
within this building. The external noise level corresponding to this internal level 
would depend on details of the building construction. This would be determined 
during the detailed design phase of the project and, if necessary, additional 
mitigation measures designed with the aim of achieving this internal noise level 
within building spaces used for worship would be considered, where such mitigation 
measures are reasonable and feasible. 
Operational noise impacts were not specifically considered at commercial receivers. 
However, some indication of the change in noise levels resulting from the project 
can be gained by considering changes at nearby residential receivers. 

• Using the LAeq,24hr descriptor, determining the relative contribution of the existing 
RailCorp and proposed SSFL lines to the total noise level (as described in Point 2 
of the DEC requirements) is relatively straightforward. Such apportioning is not 
as obvious using the LAmax descriptor — presumably, the loudest train type 
contributes 100% of the LAmax level. For the SSFL, the LAeq,24hr noise level is the 
most important in determining compliance with criteria, and the apportioning of 
noise between operators was performed only for this descriptor. 

• Between Ingleburn and Glenfield it is proposed to use an existing passing loop for 
the SSFL operations. No work is to be done on this track. However, because the 
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project would involve a significant intensification of use on this existing line, 
some assessment of the resulting noise impacts is required. In this report, the 
“planning” goals as described above are adopted for noise-sensitive receivers in 
this section of the track in the same way as they are for sections where a new line 
is to be constructed. 

4.3 Night-time Noise Levels 

Neither of the basic noise criteria specified in Point 1 of the DEC’s requirements 
distinguish between daytime and night-time noise levels. However, information on 
likely changes in night-time noise levels is important in assessing the noise impact of 
the SSFL. Indeed, Point 4 includes “curfews for noisier operators” as a potential 
mitigation measure, even though, if total movement numbers remain constant, this 
would have no effect on either LAeq,24hr or LAmax levels. 

This report provides information on night-time noise levels, and the likely change in 
these levels, in terms of the descriptor LAeq,9hr (the LAeq noise level from all events in the 
period 10.00pm-7.00am). These values are presented for information only. The design 
of mitigation measures was based on LAeq,24hr and LAmax noise levels, as described in 
Section 4.4. 

4.4 Interpretation of “Feasible & Reasonable” Mitigation Measures 

Using the principles outlined in the requirements of the DEC and the Director-General, 
the design of “feasible and reasonable” mitigation measures, as referred to in Points 3 
and 4 of the DEC requirements, was approached as described in the following 
paragraphs. 

The planning noise goals described above were adopted in all cases for assessment of 
operational noise impacts, both before and after the introduction of the proposal. Where 
predicted noise levels 10 years after the opening of the project exceeded these planning 
goals, mitigation measures were considered to be required, provided these measures are 
“feasible and reasonable”. 

Where the project would result in a decrease in existing noise levels, provision of 
further mitigation as part of the project is not considered “feasible and reasonable”, 
even though the final noise levels may exceed the planning criteria.  A decrease in noise 
levels was determined to occur if: 

• there would be an immediate decrease in noise levels following the opening of the 
proposal; AND 

• the predicted noise level 10 years after opening of the project (nominally year 2018) 
is lower then the predicted level in that year in the absence of the project (the “do 
nothing” case), taking account of the projected growth in traffic on the line in both 
cases. 
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Where the project would result in an increase in existing noise levels, and where the 
planning goals are exceeded by at least 5dB at a time 10 years after opening, provision 
of mitigation measures is considered “feasible and reasonable”, and the nature of such 
mitigation is discussed as part of this assessment. In this case, the mitigation is designed 
to achieve the planning criteria, even though existing noise levels may exceed those 
criteria. 

For residences on the opposite side of the track to the proposed new line, the project 
would often result in a decrease in noise levels, due to the increased distance from 
freight services; whereas, for residences on the same side of the track as the new line, 
there would be an increase in noise levels. However, this would not always be the case, 
as the shielding effect of cuttings and topography need to be taken into account. 

Any proposed mitigation measures must also be “feasible and reasonable” in terms of 
their practicality and consistency with other community goals. In particular, any barriers 
up to a height that is generally considered feasible in engineering terms are considered 
“feasible and reasonable”. The maximum barrier height considered in this report is 4 
metres, as experience indicates that higher barriers involve significantly greater 
engineering difficulties, and rarely prove to be cost-effective in terms of noise 
mitigation. There may be cases where higher barriers could be accommodated and, if 
necessary, these would need to be considered during the detailed design phase of the 
project, together with community preferences in relation to visual and other issues. 
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5 OPERATIONAL NOISE LEVELS 

5.1 Number of Movements 

Current and projected future movements for the three relevant sections of track 
considered were provided by Halcrow. These are as shown in Table 5-1 for both freight 
and passenger services. 

Currently, some freight operations run via Granville and Fairfield rather than via Sefton, 
and it is likely that some operations using the SSFL would also use this route, and hence 
would not operate on the Sefton – Cabramatta section. This is estimated to apply to five 
movements per day in 2008 and seven per day in 2018, most of these being at night. 
However, for the purpose of noise assessment it is conservatively assumed that all 
freight movements would run on the entire length of the SSFL. 

Table 5-1 Train Movements per Day (ARTC’s North-South Corridor Strategy) 

Sefton - 
Cabramatta 

Cabramatta - Glenfield 
Glenfield - 

Campbelltown Year Time Period Train Type 
Down Up Down Up Down Up 

Electric Passenger 53 52 60 64 90 89 
Diesel Passenger 4 3 4 3 6 5 

Day 
(7am-10pm) 

Freight 9 11 9 11 9 11 
Electric Passenger 13 12 23 21 27 28 
Diesel Passenger 0 1 0 1 0 1 

2008 
Night 

(10pm-7am) 
Freight 8 5 8 5 8 5 

Electric Passenger 53 52 60 64 98 97 
Diesel Passenger 0 0 0 0 6 5 

Day 
(7am-10pm) 

Freight 18 18 18 18 18 18 
Electric Passenger 13 12 23 21 27 28 
Diesel Passenger 0 0 0 0 0 1 

2018 
(with 

SSFL) Night 
(10pm-7am) 

Freight 13 13 13 13 13 13 
Source: Halcrow 2005 

Four scenarios were considered in the calculations: 

• “2008 Before” – movement numbers for 2008 with all movements on the existing 
tracks; 

• “2008 After” - movements numbers for 2008 with most freight movements on the 
SSFL;  

• “2018” – movements numbers for 2018 resulting from ARTC’s program of 
improvements for east coast interstate railway lines (i.e. ARTC’s North-South 
Corridor Strategy) with most freight movements on the SSFL; and 

• “2018 No SSFL” – this represents predicted noise levels in 2018 if the project were 
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not to proceed. ARTC has indicated that the SSFL’s specific contribution to the 
additional freight traffic generated on this section of line is between a quarter and 
a third of the total growth. Therefore this scenario includes two thirds of the 
growth in freight traffic between 2008 and 2018 as shown in Table 1, with other 
traffic at the 2008 levels. All traffic is on the existing lines. 

In the “2008 After” and “2018” scenarios, the following freight movements were 
assumed to occur on the existing tracks: 

• 2008 After – 4 trains per day on each of the Up and Down tracks (50% day, 50% 
night); 

• 2018 – 6 trains per day on each of the Up and Down tracks (50% day, 50% night). 

The short section of track east of Auburn Road, Birrong, carries only freight movements 
for both the existing and proposed tracks. Movement numbers here would be equal to 
the freight movements for the Sefton – Cabramatta section shown in Table 5-1. 

5.2 Train Speeds 

Maximum train speeds for the three track sections were also provided by Halcrow and 
are presented in Table 5-2. In general, these maximum speeds were used in noise 
calculations. However, based on a comparison between predicted levels and monitoring 
results, as described in Section 5.6, and also further information from Halcrow, the 
following alterations were made to these assumed speeds: 

• Between Campbelltown and Macquarie Fields, the speed of NR class locomotives 
was set at 110 kilometres per hour, representing the maximum allowed speed in this 
section, for both the existing and proposed tracks. (Other locomotive types are not 
considered capable of achieving this speed.) 

• The assumed speed for diesel passenger trains was reduced to 80 kilometres per hour 
in all cases. 

• Within 150 metres of a station, the assumed speed for passenger trains on the 
existing track was set at 40 kilometres per hour. (The speed of freight operations 
was set to the values shown in Table 5-2 in all cases.) 

Table 5-2 Maximum Train Speeds, kilometres per hour  

Sefton - Cabramatta Cabramatta - Glenfield Glenfield - Campbelltown 
Train Type 

Down Up Down Up Down Up 
Electric Passenger 80 80 80 80 80 80 
Diesel Passenger 105 100 100 100 115 115 
Freight 73 83 71 82 71 70 

Source: Halcrow 2005 
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5.3 Train Types & Mix 

Predicted train movement numbers were available only for the three classes of train 
shown in Table 5-1. For each of these classes, a mixture of actual train types was 
assumed as follows: 

• electric passenger trains – For 2008, 50% Tangara and 25% each for K sets and S 
sets were assumed. For 2018, 75% Tangara and 12.5% each for K sets and S sets 
was assumed. 

• diesel passenger trains – An equal mix of XPT and Endeavour trains was assumed. 
• freight trains – A total of 60% 81 class locomotives and 40% NR class was assumed. 

Based on information supplied by Halcrow, the mean length was assumed to be 
900 metres in 2008 and 1,000 metres in 2018. 

The source height for passenger trains was set at 0.5 metres above rail level. Freight 
operations were modelled as three separate sources – locomotive engine at 2 metres 
above rail level, locomotive exhaust at 4 metres and freight wagons at 0.5 metres. The 
noise level from the locomotive engine was set at 5dBA below the total from the 
locomotive. 

On the basis of mean values for existing movements, and advice from Halcrow, an 
average of 2.5 locos per train was allowed for NR-hauled trains, and 2 per trains for 
other loco types. 

5.4 Source Noise Levels 

Source noise levels (and spectra) for the various types of rolling stock were taken from 
RailCorp’s Rail Noise Database, which is based on extensive measurements conducted 
by Wilkinson Murray and others. 

For comparison, Table 5-3 shows noise levels from relevant sources at 15 metres and 
80 kilometres per hour. The values are for rolling stock with “medium” wheel defects, 
and represent energy-mean measured noise levels. 
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Table 5-3 Comparative Source Noise Levels for Rolling Stock at 15 metres and 
80 kilometres per hour 

Noise Level at 15m (dBA) 
Rolling Stock 

Estimated 
Speed (km/h) SEL LAmax 

Loco – NR Class 80 95.8 91.0 
Loco – 81 Class 80 94.3 89.7 
Freight Wagons 80 85.7* 89.5 

XPT 80 94.0 89.8 
Endeavour 80 89.5 85.9 

Tangara Set 80 87.7 82.3 
K Set 80 91.6 86.5 
S Set 80 90.4 85.1 

Notes: * For freight wagons, SEL is not an appropriate measure – the value shown is 
 LAeq during the pass-by. 

5.5 Modelling Procedures 

Noise levels were calculated for each of the 59 noise catchment areas identified in 
Section 2.2. In each case an approximate worst-case receiver location was identified, 
and the following information was determined for each of these points: 

• distance to each of the existing tracks and to the proposed new track; 
• RL of the receiver, existing track and proposed new track; 
• height of receiver – generally taken as 1.8 metres above the floor level of the highest 

floor; 
• distance and RL of any existing shielding (e.g. by a cutting). 

The model used the predictive procedures developed for the Rail Noise Database 
(Wilkinson Murray, 2000), including corrections for speed, distance from the track and 
shielding which are determined independently for each third-octave band between  
10 hertz and 400 hertz. In developing the database, these predictions were validated 
only for distances up to 40 metres from the track. 

However, at larger distances, the predictions are considered to be conservatively high, 
and this appears to be supported by results from the validation study reported in 
Section 5.6. 

5.6 Model Validation 

The model described above was used to predict energy-mean SEL and LAmax noise 
levels from electric passenger, diesel passenger and freight operations at each of the ten 
attended monitoring locations. These were compared with the measured levels as 
reported in Section 3.2. SEL values for freight operations included SEL levels from 
locomotives as well as the wagons, with an assumed average length of 900 metres. 
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Preliminary investigations indicated that the two adjustments to assumed train speeds 
noted in Section 5.2 were appropriate. In particular, locations B, H and I, which are 
within 150 metres of stations, showed significantly lower noise levels for passenger 
trains than would be predicted using the maximum speeds in Table 5.2. The “best fit” 
for these three locations was found to be an assumed speed of 40 kilometres per hour. 
For general noise predictions, a speed of 40 kilometres per hour was adopted for 
passenger trains at any noise catchment area within 150 metres of a station. In addition, 
levels from diesel passenger trains were over-predicted using the maximum speeds in 
Table 5-2 and these speeds were reduced to 80 kilometres per hour for final predictions. 

Measured and predicted noise levels, incorporating the speed corrections described 
above, are shown in Table 5-4 and Table 5-5. In these tables, both predicted and 
measured noise levels relate to free-field measurement conditions. 

Table 5-4 Measured and Predicted LAmax Noise Levels 

Measured (dBA) Predicted (dBA) Measured – Predicted (dBA) 
Location Electric 

Passenger 
Diesel  

Passenger 
Freight  

Electric 
Passenger 

Diesel  
Passenger 

Freight 
Electric 

Passenger 
Diesel  

Passenger 
Freight 

A 74.0   80.0 83.9 83.5 -6.0   
B 76.1  88.0 72.2 76.0 83.2 3.9  4.8 
C 75.4  80.6 75.9 80.0 79.7 -0.5  0.9 
D 65.7 67.9 65.7 66.2 70.5 71.9 -0.5 -2.5 -6.2 
E 78.5 74.2 81.1 74.9 79.0 79.9 3.6 -4.8 1.2 
F 78.6   78.0 82.0 82.7 0.6   
G 73.9  79.5 75.0 79.1 80.2 -1.1  -0.7 
H 74.0 78.9 78.8 73.7 77.4 85.5 0.3 1.5 -6.7 
I 71.6  85.5 72.1 75.9 84.2 -0.5  1.3 
J 73.1  81.4 72.2 76.2 78.0 0.9  3.5 
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Table 5-5 Measured and Predicted SEL Noise Levels 

Measured (dBA) Predicted (dBA) Measured – Predicted (dBA) 
Location Electric 

Passenger 
Diesel  

Passenger 
Freight 

Electric 
Passenger 

Diesel  
Passenger 

Freight  
Electric 

Passenger 
Diesel  

Passenger 
Freight 

A 80.0   86.0 88.8 90.6 -6.0   
B 81.0  94.5 79.4 82.0 90.3 1.6  4.2 
C 82.7  91.8 82.5 85.4 87.1 0.2  4.7 
D 68.8 75.6 79.8 74.1 77.2 79.5 -5.3 -1.7 0.3 
E 83.4 80.4 88.8 81.6 84.5 86.8 1.8 -4.1 2.0 
F 85.0   84.3 87.1 89.3 0.7   
G 79.8  88.5 81.7 84.7 87.0 -2.0  1.5 
H 79.1 84.3 89.5 80.7 83.3 91.9 -1.6 1.0 -2.4 
I 78.3  90.2 79.3 81.9 90.6 -1.0  -0.4 
J 77.7  90.2 79.0 81.8 87.6 -1.3  2.6 

 

In general, agreement between measured and predicted noise levels was good. The 
following points are noted: 

• Although a comparison is presented for all three train types, the limited number of 
measured diesel passenger and fright movements means that a comparison for 
these types is less reliable than for electric passenger movements. 

• Measured noise levels were significantly over-predicted at location A. Inspection at 
this location revealed that recorded noise levels were approximately 5dBA lower 
on the second measurement day compared with the first, and the operator 
indicated that train speeds appeared to be significantly lower. Variability between 
different movements was also quite large at this location. It is presumed that 
speed variability is a feature of this location, which is between Leumeah and 
Campbelltown Railway Stations. In final calculations, the rated maximum speed 
was still conservatively adopted 

• At location D, SEL levels, but not LAmax levels, appeared to be significantly over-
predicted. (Levels for freight operations are unreliable, as they are dominated by 
one very long train.) This is presumably due to the fact that this location is much 
further from the track than the others (180 metres from the nearest track), and the 
effective angle of view is lower than assumed in the modelling procedures. In 
final calculations, a correction of -5dBA was added to the predicted SEL levels at 
this and the two nearby catchment areas. 

• There may have been some under-prediction of LAmax levels at locations B and E, 
possibly due to local track conditions near these locations. However, in the 
absence of a clear reason for this effect, it was not included in final modelling. 
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At other sites, differences between measured and predicted noise levels for electric 
passenger trains were all within 2dBA, which is considered acceptable. 

5.7 Results 

Table 5-6 shows predicted LAmax and LAeq noise levels for each of the 59 identified 
catchment areas (without noise mitigation). Locations where mitigation measures 
should be considered under the guidelines described in Section 4.4 are identified by 
shading. 

The following points may be noted from this Table: 

• In five catchments (MIN2, MAQ1, MAQ2, MAQ3 and CAS6) noise levels are 
predicted to decrease immediately after opening the project, but predicted LAeq 
noise levels in the “2018 No SSFL” case are very slightly (less than 0.5dBA) 
higher than the “2018” case.  This minor exceedance is not considered significant, 
particularly considering the nature of the assumption involved in predicting rail 
traffic volumes more than ten years in the future, with and without the proposed 
project.  Hence, provision of mitigation measures in these catchments is not 
considered “feasible and reasonable”. 

• Catchment GLE2 shows an increase in noise level both immediately and in 2018, but 
the predicted 2018 noise level is within 5dBA of the “planning” criterion, and 
hence under the principles described in Section 4.1, provision of mitigation 
measures such as barriers is not considered “feasible and reasonable”.  In all other 
cases where 2018 noise levels exceed the planning criteria and are predicted to 
increase, the predicted exceedance is greater than 5dBA, and hence consideration 
of such mitigation measures is required. 

• Most catchments on the side of the proposed new track would experience noise 
levels above the “planning” criteria of 55dBA LAeq,24hr and 80dBA LAmax, in both 
the “2008 After” and “2018” cases. For LAeq,24hr, the exceedances would range up 
to 19.4dBA in catchment CAR8, and many would exceed the criterion by 10dBA. 
Exceedances of the LAmax criterion would generally be slightly lower. For this 
reason, mitigation design is generally controlled by the requirement to reduce 
LAeq,24hr noise levels. In catchment CAR4, LAeq,24hr noise levels were predicted to 
fall, even though this is located on the side of the proposed new track. This was 
due to the movement of freight operations from the existing steel bridge over 
Prospect Creek. Similarly, noise levels at catchments VIL2 and VIL1 would fall 
due to better shielding of the SSFL from a cutting on that side of the line. 

• On the opposite side to the proposed new track, almost all catchments were predicted 
to experience a reduction in noise level in the “2008 After” scenario, and an 
increase of less than 2dBA in the “2018” scenario. The only exception was 
catchment CHE4, where local topographical effects mean that the SSFL would 
result in an overall increase in noise levels. 
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Table 5-6 Calculated Noise Levels in All Catchments (Shading indicates requirement for consideration of ameliorative measures) 

LAeq,24hr (dBA) LAmax (dBA) 
Catchment 

Distance to Nearest 
Track (metres) 

SSFL Side of 
Corridor 2008  

Before 
2008 After 2018 

2018 No 
SSFL 

2008 Before 
2008 
After 

2018 
2018 No 

SSFL 
MAC1 206 Y 54.3 49.3 50.8 56.2 76.0 76.0 76.0 76.0 
CAM1 40 Y 65.2 66.1 68.6 66.7 90.3 91.8 91.8 90.3 
LEU1 30 N 68.1 67.2 69.3 69.7 95.1 95.1 95.1 95.1 
LEU2 41 N 65.8 65.0 67.1 67.4 92.2 92.2 92.2 92.2 
MIN1 27 Y 66.8 69.2 72.2 68.7 94.7 97.9 97.9 94.7 
MIN2 58 N 63.6 63.1 65.3 65.2 89.3 89.3 89.3 89.3 
MIN3 47 N 65.0 64.4 66.6 66.6 91.1 91.1 91.1 91.1 
ING1 55 Y 63.4 64.1 66.5 65.0 89.1 90.2 90.2 89.1 
ING2 66 Y 61.4 62.1 65.0 63.3 87.8 88.8 88.8 87.8 
ING3 26 N 69.0 67.9 69.8 70.6 96.2 96.2 96.2 96.2 
MAQ1 55 N 63.8 63.3 65.5 65.4 89.6 89.6 89.6 89.6 
MAQ2 65 N 62.4 62.1 64.3 63.9 84.6 84.6 84.6 84.6 
MAQ3 84 N 60.8 60.5 62.7 62.3 82.6 82.6 82.6 82.6 
GLE1 47 N 63.3 62.5 65.2 65.2 87.1 87.1 87.1 87.1 
GLE2 212 Y 54.1 54.4 57.3 56.0 75.8 76.3 76.3 75.8 
GLE3 47 N 64.5 63.0 64.8 66.0 87.2 87.2 87.2 87.2 
CAS1 181 Y 51.4 52.4 55.0 53.1 78.1 79.9 79.9 78.1 
CAS2 234 N 50.0 49.7 52.2 51.7 76.3 76.3 76.3 76.3 
CAS3 309 N 42.5 44.5 47.3 44.2 65.0 67.9 67.9 65.0 
CAS4 40 N 65.1 63.8 66.6 67.0 89.1 89.1 89.1 89.1 
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LAeq,24hr (dBA) LAmax (dBA) 
Catchment 

Distance to Nearest 
Track (metres) 

SSFL Side of 
Corridor 2008  

Before 
2008 After 2018 

2018 No 
SSFL 

2008 Before 
2008 
After 

2018 
2018 No 

SSFL 
CAS5 40 Y 64.4 63.9 66.7 66.3 88.3 91.9 91.9 88.3 
CAS6 60 N 63.2 62.8 65.1 64.9 86.6 86.6 86.6 86.6 
LIV1 25 N 68.9 67.9 70.1 70.6 92.7 92.7 92.7 92.7 
LIV2 42 Y 64.8 66.1 68.9 66.5 88.0 90.7 90.7 88.0 
LIV3 23 N 69.6 68.2 70.3 71.2 93.5 93.5 93.5 93.5 
LIV4 27 Y 67.5 70.7 73.6 69.1 91.0 96.9 96.9 91.0 

WFA1 33 Y 65.5 67.3 70.4 67.4 89.6 92.9 92.9 89.6 
WFA2 44 N 65.2 64.6 66.9 66.9 88.4 88.4 88.4 88.4 
CAB1 42 Y 64.9 65.8 68.5 66.6 88.1 90.1 90.1 88.1 
CAB2 33 Y 66.2 67.6 70.4 67.9 89.6 92.6 92.6 89.6 
CAB3 48 N 64.6 63.7 65.9 66.3 87.7 87.7 87.7 87.7 
CAB4 39 Y 64.5 66.9 70.0 66.4 88.4 92.4 92.4 88.4 
CAB5 42 Y 64.2 65.4 68.4 66.1 88.1 90.4 90.4 88.1 
CAB6 44 Y 64.5 65.4 68.1 66.2 87.6 89.7 89.7 87.6 
CVA1 49 Y 63.9 64.7 67.4 65.7 87.1 88.7 88.7 87.1 
CVA2 23 N 69.5 68.4 70.5 71.2 93.4 93.4 93.4 93.4 
CVA3 31 N 67.5 66.5 68.9 69.2 91.1 91.1 91.1 91.1 
CAR1 50 Y 63.8 64.5 67.3 65.5 86.9 88.5 88.5 86.9 
CAR2 27 N 68.3 67.3 69.6 70.1 92.2 92.2 92.2 92.2 
CAR3 43 Y 64.8 65.6 68.4 66.5 88.0 89.9 89.9 88.0 
CAR4 40 Y 75.1 71.6 73.0 76.9 98.4 98.4 98.4 98.4 
CAR5 33 N 66.7 65.5 68.4 68.6 91.7 91.7 91.7 91.7 
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LAeq,24hr (dBA) LAmax (dBA) 
Catchment 

Distance to Nearest 
Track (metres) 

SSFL Side of 
Corridor 2008  

Before 
2008 After 2018 

2018 No 
SSFL 

2008 Before 
2008 
After 

2018 
2018 No 

SSFL 
CAR6 39 Y 64.7 65.8 68.8 66.6 88.6 90.7 90.7 88.6 
CAR7 39 Y 64.6 65.7 68.8 66.6 88.5 90.6 90.6 88.5 
CAR8 20 Y 68.7 71.2 74.4 70.6 93.4 97.7 97.7 93.4 
VIL2 26 Y 66.2 63.4 65.4 68.0 91.4 91.4 91.4 91.4 
VIL1 26 Y 64.9 62.0 64.0 66.7 91.4 91.4 91.4 91.4 
VIL3 49 N 63.9 63.2 65.8 65.8 87.6 87.6 87.6 87.6 

CHE2 33 N 67.0 66.0 68.4 68.7 90.6 90.6 90.6 90.6 
CHE1 36 Y 65.2 65.9 68.9 67.2 89.2 91.6 91.6 89.2 
CHE3 21 Y 68.3 70.6 73.7 70.2 92.9 96.8 96.8 92.9 
CHE4 43 N 61.9 62.8 65.6 63.8 88.7 88.7 88.7 88.7 
SEF3 28 Y 67.2 68.7 71.5 68.9 90.8 93.8 93.8 90.8 
SEF4 35 N 66.6 65.7 68.2 68.3 90.1 90.1 90.1 90.1 
SEF5 27 Y 66.9 68.6 71.7 68.8 91.1 94.3 94.3 91.1 
SEF2 57 Y 62.5 63.2 66.2 64.4 86.0 87.4 87.4 86.0 
SEF1 45 Y 62.1 62.3 64.9 64.0 87.7 89.4 89.4 87.7 
RPK1 20 N 69.8 67.9 70.8 71.8 95.1 95.1 95.1 95.1 
RPK2 22 Y 68.0 70.5 73.7 70.0 92.7 96.9 96.9 92.7 
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5.8 Relative Contribution from SSFL and Existing Lines 

As required by the DEC (see Section 4.1), this Section indicates the relative 
contribution of movements on the new SSFL and existing RailCorp lines to the total 
LAeq,24hr noise level at each of the catchments shown in Table 5-6. As discussed in 
Section 5.1, a small number of freight operations would use the existing lines, and these 
are included with noise from those lines. Results of this analysis are shown in Table 
5-7. 

It is clear from Table 5-7 that, in most cases, most of the predicted noise exposure in 
2018 would be due to freight operations on the SSFL. There are three exceptions to this. 
In catchments VIL2 and VIL1, a cutting would provide shielding for the SSFL as 
discussed above. In catchment CAR4, the major contributor to noise exposure would 
continue to be trains on the existing Prospect Creek Bridge. 

It should be noted that, in the absence of the SSFL, existing and additional freight trains 
would continue to operate on the existing Main South Line tracks. Therefore, the 
development of the SSFL would result in a reduction in noise from these existing 
tracks. This noise reduction is inherent in the predictions shown in Table 5-7. 

Table 5-7 Contribution of Noise from SSFL to Total LAeq,24hr Noise Level in 2018 

Catchment Total LAeq,24hr 
LAeq,24hr from Existing 

Tracks (dBA) 
LAeq,24hr from SSFL  

(dBA) 
Percentage from SSFL  

(dBA) 
MAC1 50.8 46.8 48.6 60% 
CAM1 68.6 62.4 67.4 76% 
LEU1 69.3 65.3 67.1 60% 
LEU2 67.1 63.0 65.0 62% 
MIN1 72.2 63.1 71.6 88% 
MIN2 65.3 60.8 63.5 65% 
MIN3 66.6 62.2 64.6 64% 
ING1 66.5 60.6 65.3 75% 
ING2 65.0 57.7 64.1 81% 
ING3 69.8 66.2 67.4 57% 
MAQ1 65.5 61.0 63.5 64% 
MAQ2 64.3 59.7 62.4 65% 
MAQ3 62.7 58.1 60.9 65% 
GLE1 65.2 59.7 63.8 72% 
GLE2 57.3 50.5 56.2 79% 
GLE3 64.8 61.8 61.8 50% 
CAS1 55.0 47.6 54.1 82% 
CAS2 52.2 46.6 50.8 72% 
CAS3 47.3 39.2 46.6 85% 
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Catchment Total LAeq,24hr 
LAeq,24hr from Existing 

Tracks (dBA) 
LAeq,24hr from SSFL  

(dBA) 
Percentage from SSFL  

(dBA) 
CAS4 66.6 61.2 65.1 71% 
CAS5 66.7 60.6 65.4 75% 
CAS6 65.1 59.9 63.6 70% 
LIV1 70.1 65.6 68.2 65% 
LIV2 68.9 61.5 68.0 82% 
LIV3 70.3 66.2 68.1 61% 
LIV4 73.6 64.1 73.1 89% 

WFA1 70.4 61.6 69.8 87% 
WFA2 66.9 61.9 65.3 69% 
CAB1 68.5 61.6 67.5 80% 
CAB2 70.4 62.9 69.5 82% 
CAB3 65.9 61.3 64.1 66% 
CAB4 70.0 60.7 69.4 88% 
CAB5 68.4 60.3 67.7 84% 
CAB6 68.1 61.2 67.1 80% 
CVA1 67.4 60.4 66.5 80% 
CVA2 70.5 66.1 68.6 64% 
CVA3 68.9 63.9 67.2 68% 
CAR1 67.3 60.3 66.3 80% 
CAR2 69.6 64.8 67.9 67% 
CAR3 68.4 61.2 67.5 81% 
CAR4 73.0 71.6 67.5 28% 
CAR5 68.4 62.8 67.0 73% 
CAR6 68.8 60.8 68.1 84% 
CAR7 68.8 60.7 68.0 84% 
CAR8 74.4 64.8 73.9 89% 
VIL2 65.4 62.6 62.1 47% 
VIL1 64.0 61.2 60.8 48% 
VIL3 65.8 58.9 64.8 80% 

CHE2 68.4 63.5 66.8 68% 
CHE1 68.9 61.3 68.1 82% 
CHE3 73.7 64.4 73.2 88% 
CHE4 65.6 58.2 64.8 82% 
SEF3 71.5 63.7 70.7 83% 
SEF4 68.2 63.1 66.6 69% 
SEF5 71.7 63.0 71.1 87% 
SEF2 66.2 58.5 65.4 83% 
SEF1 64.9 58.4 63.9 78% 
RPK1 70.8 65.7 69.3 70% 
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Catchment Total LAeq,24hr 
LAeq,24hr from Existing 

Tracks (dBA) 
LAeq,24hr from SSFL  

(dBA) 
Percentage from SSFL  

(dBA) 
RPK2 73.7 63.9 73.2 90% 

5.9 Night-time Noise 

Table 5-8 shows the projected change in night-time LAeq noise exposure at catchments 
which are shown in Table 5-6. Night-time LAmax noise levels would be the same as 
daytime levels, since the same locomotives would operate. 

Comparing Table 5-8 with Table 5-6 indicates that the projected growth in night-time 
noise exposure in these catchments closely parallels the change in 24-hour exposure. 
This was expected, as the projected growth in night-time traffic would be similar to that 
for daytime traffic (see Table 5-1). 

 

Table 5-8 Calculated Change in Night-time Noise Exposure 

LAeq,9hr (dBA) 
Catchment 

2008 Before 2008 After 2018 
MAC1 50.1 45.5 47.3 
CAM1 60.5 61.4 64.5 
LEU1 63.4 62.5 65.1 
LEU2 61.1 60.4 63.0 
MIN1 62.5 64.8 68.3 
MIN2 58.9 58.5 61.2 
MIN3 60.3 59.7 62.5 
ING1 58.7 59.4 62.5 
ING2 57.1 57.7 61.1 
ING3 64.3 63.2 65.7 
MAQ1 59.1 58.6 61.4 
MAQ2 57.8 57.4 60.1 
MAQ3 56.2 55.9 58.6 
GLE1 59.1 58.3 61.4 
GLE2 49.9 50.2 53.4 
GLE3 59.8 58.3 60.6 
CAS1 46.9 47.9 51.2 
CAS2 45.5 45.3 48.3 
CAS3 38.1 40.0 43.4 
CAS4 60.9 59.7 62.9 
CAS5 60.2 59.7 62.9 
CAS6 58.7 58.3 61.2 
LIV1 64.5 63.4 66.2 
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LAeq,9hr (dBA) 
Catchment 

2008 Before 2008 After 2018 
LIV2 60.4 61.6 64.9 
LIV3 65.2 63.7 66.4 
LIV4 63.0 66.1 69.7 

WFA1 61.3 62.9 66.5 
WFA2 60.8 60.1 63.0 
CAB1 60.5 61.3 64.6 
CAB2 61.8 63.1 66.4 
CAB3 60.2 59.2 62.0 
CAB4 60.3 62.4 66.1 
CAB5 60.0 61.0 64.6 
CAB6 60.1 60.9 64.2 
CVA1 59.4 60.1 63.5 
CVA2 65.1 63.9 66.6 
CVA3 63.0 62.0 65.0 
CAR1 59.3 60.0 63.3 
CAR2 63.9 62.7 65.7 
CAR3 60.3 61.1 64.5 
CAR4 70.6 67.1 69.2 
CAR5 62.3 61.4 64.6 
CAR6 60.5 61.5 65.0 
CAR7 60.4 61.4 64.9 
CAR8 64.6 66.8 70.5 
VIL2 61.7 59.1 61.6 
VIL1 60.4 57.8 60.2 
VIL3 59.6 58.9 62.3 

CHE2 62.5 61.5 64.5 
CHE1 61.0 61.6 65.1 
CHE3 64.1 66.2 69.8 
CHE4 57.4 58.3 61.7 
SEF3 62.7 64.1 67.5 
SEF4 62.1 61.2 64.3 
SEF5 62.7 64.2 67.8 
SEF2 58.2 58.8 62.3 
SEF1 57.7 57.9 61.1 
RPK1 65.7 64.0 67.2 
RPK2 63.9 66.1 69.8 
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5.10 Impact on Recreation Areas 

The only significant recreational area potentially affected by noise from the proposal is 
the Leacock Regional Park, in Casula. This park is immediately adjacent to the existing 
rail line, and is in the area of the proposed bridge over the existing rail lines. At a 
location of 40 metres from the existing track, maximum existing noise levels in this area 
during the pass-by of a freight train would be approximately 87dBA. With the proposed 
new line, including the bridge, maximum noise levels at the same position would 
increase by approximately 5dBA to approximately 92dBA. This change would be 
definitely noticeable, and would result in some loss of amenity in these areas. Toward 
the western side of the park, close to Leacocks Lane, maximum noise levels from 
existing movements would be below 70dBA. With the proposal, these levels would 
increase by approximately 2dBA, which is unlikely to be noticeable. 

5.11 Noise from Maintenance Activities 

Maintenance of the proposed track would involve activities very similar to current 
maintenance of the existing track, namely: 

• minor repairs, such as spot sleeper replacement and replacement of broken or 
defective rail, as required; 

• regular (quarterly) maintenance, such as track resurfacing, ballast reprofiling and 
rail grinding; and 

• major maintenance, including ballast cleaning or replacement, and large-scale 
replacement of rail, on a time scale of 15 – 30 years. 

There are no standard criteria for assessment of noise from these intermittent activities. 
However, for receivers where noise levels would decrease as a result of the project, the 
noise levels would be lower than for existing maintenance operations, and the frequency 
of maintenance for the SSFL is expected to be lower than for the existing track because 
it is more recently constructed. 

For receivers where operational noise levels would increase as a result of the project, 
measures to mitigate general operation noise, as described in Section 7, would also have 
the effect of significantly reducing noise from maintenance of both the existing and 
proposed tracks. 

It is concluded that with mitigation measures, as described in Section 7 of this report, 
noise from maintenance of the proposed track would not add significantly to existing 
noise levels at any location. 
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6 OPERATIONAL VIBRATION 

6.1 Operational Vibration Criteria 

Various Standards, such as German Standard DIN 4150 and British Standard 
BS 7385:Part 2–1993, set vibration limits to protect buildings against damage due to 
operational vibration. Guidelines for human comfort within buildings are given by the 
DEC in the ENCM, and these are based on BS 6472:1992. Of all the considerations, the 
human comfort limits are the most stringent, in the sense that where compliance with 
these limits is achieved, compliance with the other objectives would also be achieved. 

6.1.1 Potential Building Damage 

The German Standard DIN 4150 suggests a limit for short-term vibration in residential 
buildings in terms of peak particle vibration velocity (PPV). This limit depends on the 
vibration frequency, but is as low as 5 millimetres per second at 10 Hertz. Similarly, the 
British Standard BS 7385:Part 2–1993 sets a limit that also depends on the vibration 
frequency, but is as low as 7.5 millimetres per second PPV (at 4.5 Hertz). For the likely 
frequency content associated with trains, a limit of approximately 10 millimetres per 
second PPV can be conservatively applied, based on either of these Standards. 

For commercial receivers in modern reinforced concrete framed structures, higher limits 
of 25 millimetres per second would apply in accordance with the British Standard. For 
vibration-sensitive heritage buildings, a vibration limit of 3 millimetres per second is 
suggested by DIN 4150. However, it is understood that there are no such buildings close 
to the proposed track. 

6.1.2 Human Comfort 

British Standard BS 6472:1992 sets vibration limits for human comfort in terms of a 
vibration dose value (VDV), which is expressed in units of metres per second1.75. This is 
calculated from the weighted acceleration measured during each pass-by, and summed 
over pass-bys using a root-mean-quad procedure. Vibration should be measured at the 
point of entry to the affected person, which is often taken to be the centre of a floor 
span. However, vibration levels measured in the ground outside a residence can 
generally be taken as a conservative estimate of these levels. 

Criteria derived from BS 6472:1992, expressed in terms of the VDV, include: 

• residential buildings, daytime (6.00am-10.00pm): 0.2 to 0.4; and 
• residential buildings, night (10.00pm-6.00am): 0.13. 

These criteria define conditions that the Standard describes as giving “low probability 
of adverse comment”, and do not necessarily imply that vibration would not be 
detectable. 
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6.2 Predicted Vibration Levels 

Wilkinson Murray recently conducted a series of vibration measurements due to train 
pass-bys at three locations close to the existing Main Northern Rail Line through 
Hornsby (Wilkinson Murray, 2005). At each location, measurements were made at 
approximately 10 metres, 20 metres and 30 metres from the line, as well as within a 
nearby residence. The types of operations on this Line are similar to those considered in 
the present report, and hence data from these measurements can be used to predict 
vibration levels from current and future movements for this study. 

6.2.1 Potential Building Damage 

The closest buildings to either the existing or proposed future tracks are at a distance of 
approximately 15 metres. (This includes the Liverpool Hospital). In the measurements 
described above, PPV values measured in the ground from either freight or passenger 
services did not exceed 1 millimetre per second at 10 metres from the track for any 
pass-by. It is clear, therefore, that a limit of 10 millimetres per second for building 
damage would be easily met at 15 metres. 

6.2.2 Human Comfort 

Table 6-1 shows summary values of VDV recorded for individual train pass-bys at each 
of the three measurement sites, at 10 metres from the track. The highest values recorded 
were a VDV of 0.027 for freight movements, and 0.023 for electric passenger 
movements. 

Table 6-1 Measured Vibration Dose Values for Individual Pass-bys 

Summary (rmq) Vibration Dose Values for Individual 
Pass-bys at 10 metres, metres per second1.75 Location 

Freight Electric Passenger 
A .027 .020 
B .013 .009 
C .024 .023 

 

An overall VDV can be calculated for each scenario at 10 metres from the track, using 
the above maximum values for each movement and assumed movement numbers given 
in Table 5-1. (The definition of night-time differs slightly between Table 5-1 and 
BS 6472, — the “night” train movements include all movements up to 7am, whereas the 
Standard applies to movements up to 6am — but this is in the direction of giving 
conservatively high predicted night-time values). Results of this calculation are shown 
in Table 6-2. 
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It is clear from Table 6-2 that the VDV criteria of 0.2 (daytime) and 0.13 (night-time) 
would be met even at 10 metres from every track. This represents a value that would 
provide a “low probability of adverse comment”, rather than a vibration level that 
would be undetectable. 

Table 6-2 Calculated Total Vibration Dose Values at 10m from the SSFL 

Scenario Period Total Vibration Dose Value, metres per second1.75 
Day 0.080 0.083 0.089 

2008 
Night 0.061 0.066 0.069 
Day 0.083 0.086 0.094 

2018 
Night 0.068 0.071 0.074 
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7 MITIGATION OF OPERATIONAL NOISE & VIBRATION 

In this section, the options for mitigation of operational noise are discussed. Based on 
the discussion in Section 6, no mitigation measures are considered to be required for 
operational vibration. 

7.1 Noise Mitigation Measures Incorporated Into Project Design 

A number of noise mitigation measures are incorporated into the project design, and the 
effects of these are already accounted for in the noise levels calculated in Section 6. 
These include the following. 

• The track is deliberately located on the western side of the existing line in the 
southern section and on the eastern side in the northern section. This minimises the 
number of residences exposed to increased noise levels as a result of the project. 

• New bridges structures are designed as either concrete or composite concrete / steel 
structures, which would avoid additional noise generation by the bridge structures 
themselves. 

• The proposed passing loop is located on the Glenfield flyover structure, minimising 
noise impact from trains parked on the loop. 

Possible additional mitigation measures are discussed in the remainder of this Section. 

7.2 Speed Reduction 

Slower trains may create lower maximum noise levels, and hence a reduction of train 
speed would reduce maximum noise levels at residences near the SSFL. However, train 
pass-bys would also take longer and reductions in LAeq would be lower. In any case, one 
of the purposes of the SSFL is to allow more efficient transport of both freight and 
passengers on this line, and restrictions on train speed would prevent this. This option is 
not, therefore, considered to comprise reasonable and feasible mitigation. 

7.3 Use of Quiet Trains 

The calculations described in Section 5 allow for an increase in the proportion of 
Tangara trains in the passenger fleet. A faster introduction of quieter passenger trains 
may provide a small reduction in overall noise levels. However, this is not under the 
control of ARTC. 

As demonstrated in Section 5.8, at most locations noise exposure is dominated by the 
noise from freight operations, and in terms of LAeq,24hr, the levels are dominated by noise 
from freight wagons. Investigation of more efficient mufflers or other noise control 
systems for locomotives may result in a reduction in maximum noise levels, but a 
reduction in LAeq,24hr noise levels would also require attention to noise from wagons. 
This noise is generated at the wheel-rail interface, close to the ground, which can be 
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treated by noise barriers – see Section 7.7. 

7.4 Restrictions on Number of Movements 

LAeq,24hr noise levels could be reduced by restricting the number of train movements on 
the SSFL, either by simply limiting numbers of operations or by the use of pricing 
mechanisms. However, simply limiting numbers of operations would not be an efficient 
method of reducing LAeq. For example, if the number of freight operations was halved, 
the reduction in LAeq,24hr would be less than 3dBA. This compares with calculated 
exceedances of the “planning” criteria of up to 20dBA. 

7.5 Removal and Remediation of Noisy Trains 

Mechanisms that specifically remove noisy trains or carriages would be more efficient 
than overall restrictions on the number of movements, because there is significant 
variability in pass-by noise levels between train types, due to variables such as wheel 
condition. A method would need to be developed to measure noise levels from in-
service trains and to identify those which require service, or would be discouraged by 
pricing mechanisms. One such mechanism has been recently trialled in South Australia. 

In December 2005, the ARTC completed installation of a noise detection array at 
Heathfield in South Australia as part of a program to identify squealing and flanging 
wheels on freight trains passing through the Adelaide Hills. The system is used to 
identify poorly performing bogies and wheel sets that are often responsible for this 
noise. 

Wheel rail noise from freight trains in the Adelaide Hills is detected, recorded and 
trended. The data obtained from the system will improve understanding of the causal 
relationship between the onset of such noise and key operating parameters, including 
train speed, bogie mechanical condition and tracking, environmental conditions, axle 
load, railhead and wheel tread profiles and lubrication. This information will be pivotal 
to the provision of cost-effective noise reduction strategies by the ARTC. The system 
provides monthly reports to the Environment Protection Authority in South Australia on 
the specific noise emissions at the site and individual operator performances. 

The system provides the ability for operators to take immediate corrective action 
through the identification of the rogue axle/wheel sets. 

Wheels tend to cause excessive noise where axles are misaligned or tracking incorrectly 
on the rail head, a condition referred to as hunting axles/ wheels. Field trials by the 
ARTC in 2001 found an 89% correlation between the hunting axles/ wheels and noisy 
bogies. The ARTC is planning to install hunting detectors in NSW at Goulburn and 
Metford and will carry out further testing to establish correlations between different 
hunting exceedances and noise levels. The ARTC will also install wheel profile 
measurers to pick up poor wheel conditions on bogies. 
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The monitoring program is also an asset maintenance tool for improving operator 
safety, reducing wheel set wear and lowering fuel consumption, thus providing potential 
synergies for environmental and operator business needs. In NSW, the ARTC will work 
with operators to have any wagon with 4 out of 10 measured exceedances removed for 
repair.  

There is no available data on improvements in noise levels from these programs, as they 
have typically been installed on other networks (e.g. in the United States) as a 
maintenance tool, rather than as part of a noise reduction strategy. However, it is known 
that in the field trails conducted by the ARTC in 2001, 2% of the 4,058 wagon-only 
axle passes recorded noise emission levels above 100 dBA. If these rogue bogies could 
be eliminated, the maximum and LAeq24hr noise levels from freight trains would reduce 
noticeably. 

Approximate calculations based on the distribution of measured noise levels indicated 
that if the loudest 10-20% of trains could be eliminated, a reduction of 1–3dBA in the 
overall LAeq,24hr could be achieved.  

7.6 Other Site-specific Mitigation Measures 

Other measures sometimes proposed to mitigate noise under certain specific 
circumstances include lubrication of rail tracks on tight radius curves (which do not 
occur on this section of track) and minimisation of track discontinuities. Some of these 
noise control measures could be incorporated into the rail design. However, they would 
not (in general) result in a significant lowering of the predicted LAeq level as shown in 
Section 6. The use of concrete sleepers instead of timber sleepers has not been shown to 
be of significant benefit. 

One location where specific measures may be appropriate is catchment CAR4, which is 
affected by noise from the existing bridge over Prospect Creek. As noted above, noise 
here is dominated by noise from traffic on the existing bridge for both the existing and 
future situations, and the project would have the effect of reducing overall LAeq noise 
levels by removing freight operations from the existing bridge. The most appropriate 
additional control measure at this point would be for RailCorp to install vibration 
isolation to the track over the existing bridge structure when track upgrading is 
programmed. Barriers located adjacent to the proposed new track would have some 
effect in reducing noise from this existing bridge, but due to the height of the radiating 
bridge structure, this would be limited. 

7.7 Noise Barriers 

Noise barriers are considered to represent the only realistic method of achieving the 
level of noise reduction required to meet the “planning” noise criteria at residences 
where noise levels would increase due to the project. However, depending on their 
height, barriers can have disadvantages in regard to urban design, potential 
overshadowing and (in some cases) detailed engineering considerations, such as design 
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for wind loadings. 

This section presents a “nominal” noise barrier design in which non-acoustic 
considerations have been taken into account in only a very general way. The design 
presented needs to be subject to community consultation, as well as detailed 
consideration of design issues and engineering feasibility. Barriers were designed to 
achieve the targets set out in Section 4.4, with the only constraint being a maximum 
barrier height of 4 metres. This has been found to correspond to the maximum height 
that is generally acceptable on the basis of cost-effectiveness considerations; although 
higher or lower maxima may be acceptable in specific areas and with specific 
community input. 

Barriers were assumed to be located at 5 metres from the nearest track where the track 
is at grade or on fill, or on the top of a cutting where the track is in cut. Heights quoted 
are above rail level where the track is at grade or on fill, and above ground level where 
it is in cut. 

In all cases, barriers would need to have an absorptive surface on the rail side to limit 
reverberant build-up of noise between the side of a train and the barrier, which would 
otherwise increase noise levels for receivers on the opposite side of the barrier. Apart 
from this, noise barriers could be constructed from a number of materials including 
concrete and aerated concrete blocks. 

For catchment areas shown as shaded in Table 5-6 (those areas requiring consideration 
for mitigation), Table 7-1 shows the barrier height required to achieve the goals set out 
in Section 4.4 (to a maximum height of 4 metres), and the calculated LAeq,24hr and LAmax 
noise levels with this barrier in place. 

Figure 7-1 shows approximately where barriers would be required, although detailed 
calculations of barrier length would form part of the detailed design for the project. 
Barrier heights shown in Figure 7-1 are generally based on the maximum required 
height shown in Table 7-1, but in some cases the height has been reduced for part of the 
barrier length where a lower barrier would be sufficient to protect immediately-adjacent 
receivers. The barriers shown cover a total length of approximately 7,500 metres.  

From Table 7-1, there are 15 catchments where it would not be possible to achieve the 
planning criteria with a 4 metre barrier. 
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The highest residual criterion exceedance would be 7dBA, at CAB4. The receiver 
height here is 12 metres above the ground level, which is in turn 4 metres above the 
tracks, making shielding by use of a barrier very difficult. A 4 metre barrier would 
result in a reduction of only 2.6dBA for LAeq,24hr, and no reduction at all for LAmax. This 
receiver represents the highest level of a single four-storey building, in which it is 
estimated that 8 residences would be exposed to noise levels exceeding the planning 
criterion. All other buildings in this catchment are at most two storeys in height, and a 
4 metre barrier would achieve compliance with the relevant criteria for these residences. 

Similar comments apply to a number of other catchments including LIV2, CAB5, 
CVA1, CAR6 and CHE3 catchments, all of which are represented by the upper levels of 
three or four-storey apartments. 

Catchment LIV4 represents a vacation day care centre associated with Liverpool 
Hospital, which is situated very close to the proposed alignment. Here treatment to the 
building may offer a more effective solution than construction of a barrier. 

The remaining catchments had relatively small predicted residual exceedances. These 
catchments are located close to the proposed track and in positions where the 
effectiveness of barriers would be limited by the topography. 
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Table 7-1 Calculated Noise Levels – Before Project, and 2018 With Noise Barriers in Place (Shading Indicates Exceedance of Planning Criterion) 

LAeq,24hr LAmax 
Catchment 

Barrier Height 
(metres) 

On Cutting 2008 Before 
Project 

2018 With Project 
and Barrier 

2008 Before 
Project 

2018 With Project and 
Barrier 

Approx. Number of 
Residences Exceeding 

Criterion With Mitigation 

CAM1 4 N 65.2 54.8 90.3 75.6 - 
MIN1 4 N 66.8 56.9 94.7 79.3 6 
ING1 3.5 N 63.4 54.9 89.1 76.3 - 
ING2 3.5 N 61.4 54.1 87.8 75.8 - 
CAS5 4 Y 64.4 54.3 88.3 75.5 - 
LIV2 4 N 64.8 59.7 88.0 82.8 24 
LIV4 4 N 67.5 61.4 91.0 84.0 Day Care Centre 

WFA1 4 Y 65.5 57.3 89.6 77.5 8 
CAB1 3.5 N 64.9 53.9 88.1 73.0 - 
CAB2 4 N 66.2 55.9 89.6 75.2 1 
CAB4 4 Y 64.5 61.9 88.4 88.4 8 
CAB5 4 Y 64.2 60.1 88.1 88.1 10 
CAB6 4 N 64.5 53.7 87.6 72.6 - 
CVA1 4 N 63.9 60.3 87.1 87.1 11 
CAR1 3.5 N 63.8 54.3 86.9 74.5 - 
CAR3 3.5 N 64.8 54.4 88.0 73.4 - 
CAR6 4 Y 64.7 61.0 88.6 88.6 12 
CAR7 3.5 N 64.6 54.7 88.5 74.6 - 
CAR8 4 N 68.7 58.4 93.4 78.6 3 
CHE1 4 Y 65.2 56.4 89.2 77.9 14 
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LAeq,24hr LAmax 
Catchment 

Barrier Height 
(metres) 

On Cutting 2008 Before 
Project 

2018 With Project 
and Barrier 

2008 Before 
Project 

2018 With Project and 
Barrier 

Approx. Number of 
Residences Exceeding 

Criterion With Mitigation 

CHE3 4 Y 68.3 60.6 92.9 85.9 10 
CHE4 2 Y 61.9 53.3 88.7 71.6 - 
SEF3 4 Y 67.2 57.4 90.8 79.1 4 
SEF5 4 N 66.9 57.7 91.1 77.8 3 
SEF2 2.5 N 62.5 54.9 86.0 74.7 - 
SEF1 1.5 Y 62.1 54.7 87.7 75.2 - 
RPK2 4 Y 68.0 61.1 92.7 84.6 2 
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8 CONSTRUCTION NOISE 

This section deals with noise from construction works associated with the proposal. 

8.1 Noise Criteria 

The assessment of construction noise is dependent on the duration of construction in the 
vicinity of the potentially-affected residential receivers. The DEC’s ENCM suggests the 
following noise control guidelines: 

The following time restrictions apply: 

• Monday to Friday 7.00am-6.00pm 
• Saturday 7.00am-1.00pm (if inaudible at residential premises 

otherwise 8.00am-1.00pm) 

The following noise level restrictions apply: 

• Construction periods of less than 4 weeks. The LA10 level in any 15 minute period 
must not exceed the background LA90 level by more than 20dBA. 

• Construction periods of between 4 and 26 weeks. The LA10 level in any  
15 minute period must not exceed background LA90 level by more than 10dBA. 

Where the construction period is greater than 26 weeks, it is generally considered that 
LA10 noise levels should not exceed the background by more than 5dBA. 

The ENCM does not provide a criterion for construction noise at commercial receivers, 
but experience in recent projects indicates that a criterion of 70dBA is generally 
considered appropriate. 

The ENCM guidelines state that construction should generally be avoided during night-
time hours. As described in Section 8.3, however, some night-time construction works 
are required to maintain rail services on the existing Main South Line and to allow 
reconstruction of road bridges without significant impacts on local traffic. In such cases, 
the appropriate noise criterion is considered to be the background noise level plus 
5dBA, consistent with the Minister’s Conditions of Approval for the Epping to 
Chatswood Rail Line. 

The nature of track construction is that the site of construction moves along the route of 
the railway line. Hence, receivers near any particular location are exposed to noise for 
only a small proportion of the total construction period. However, given the number of 
operations that would be involved (see Section 8.2), the total duration of these works 
could be several months. In addition, longer-term activities such as bridge works and 
works at stations can be expected to last for up to three months at any one point. The 
cumulative duration of construction works associated with this project may, therefore, 
exceed 26 weeks at many (if not most) nearby residences, and noise criteria have been 
adopted based on this assumption. 
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Based on the RBL background noise levels measured at the unattended monitoring 
locations reported in Table 3-2, noise criteria are proposed in Table 8-1. 

Table 8-1 Construction Noise Criteria (dBA) 

Loc. No Address 
Daytime 

(7am-6pm) 
Evening 

(6pm-10pm) 
Night  

(10pm-7am) 
A 22 Kulgoa Street, Leumeah 47 48 42 
B 16 Somerset Street, Minto 48 49 44 
C 24 Railway Parade, Glenfield 48 47 40 
D 21 Slessor Road, Casula 42 43 40 
E 86/3 Riverpark Drive, Liverpool 46 48 45 
F 150 Broomfield Street, Cabramatta 45 47 41 
G 18 Fraser Road, Canley Vale 40 40 35 
H 75 Wattle Avenue, Carramar 40 40 35 
I Unit 1, 113 Wellington Road, Sefton 47 51 42 
J 33 Wellington Road, Birrong 47 50 45 

 

8.2 Details of Construction Work to be Carried Out 

For the purpose of environmental assessment, the most likely overall construction plan 
and method is outlined in Volume 1, Chapter 5 of the Environmental Assessment. 

A detailed construction staging plan and method would be determined by the selected 
contractor prior to commencement. This plan would need to be consistent with all 
applicable conditions of approval and other statutory requirements, including 
occupational health and safety regulations. The actual construction method and staging 
are likely to vary in detail from the description in the Environmental Assessment, as a 
result of detailed design changes and community consultations. 

The plant and equipment that is considered likely to be used in various phases of the 
construction process (as detailed in Chapter 5, Volume 1 of the Environmental 
Assessment) are outlined in Table 8-2. 
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Table 8-2 Likely Plant and Equipment for Corridor Construction 

Construction Activities Plant and Equipment 

Phase A - Service Relocation Excavator, concrete truck ,concrete pump, concrete vibrator, crane, 
jackhammer, flat bed truck 

Phase B - Earthworks Concrete truck, excavator, rockbreaker, bored piling rig, tip truck, flat 
bed truck, crane, vibratory roller 

Phase B - Retaining walls (including 
track bed near Georges River and 
cutting at Sefton Park Junction) 

Bored piling rig, road truck, crane, concrete truck, concrete pump, 
concrete vibrator, airtrack drill 

Phase B - Station Works Excavator, hydraulic hammer, tip truck, concrete truck, concrete pump, 
flat bed truck, crane, vibratory roller, loader, hand power tools 

Phase B – Bridge Works 
Excavator, hydraulic hammer, tip truck, piling rig, concrete truck, 
concrete pump, flat bed truck, crane, asphalt paver, vibratory roller, 
loader, hand power tools 

Phase C – Track Laying Track laying machine, tamping machine, ballast regulator, rail grinding 
machine 

Source: Maunsell/Aecom, 2005a and WMPL 

8.3 Noise Emissions from Construction Activities 

Table 8-3 shows typical sound power emission levels for all equipment listed in 
Table 8-2. Table 8-3 shows the maximum and minimum total sound power emission 
levels for each of the six general types of construction activity shown in Table 8-2. 
These were determined based on the expected maximum and minimum amount of 
equipment likely to be working at any site. The levels shown in Table 8-2 represent the 
maximum sound power output, and an allowance of 5dBA has been made for the fact 
that all equipment would not operate at maximum power simultaneously for the 
duration of a measurement period (typically 15 minutes). 
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Table 8-3 Source Noise Levels for Construction Equipment 

Plant 
Typical Sound Power Level 

(dBA)  
Excavator 112 

Concrete truck 112-115 
Concrete pump 102 

Concrete vibrator 108 
Crane 115 

Compressor and jackhammer 108 
Road truck (tip truck or flat bed truck) 108 

Rockbreaker 118 
Bored piling rig 119 
Vibratory roller 108 
Air track drill 116 

Hydraulic hammer 112 
Loader 105 

Hand power tools 100 
Piling rig 119 

Asphalt paver 105 
Track laying plant (combined) 110 - 115 

 

For each of the construction activities listed in Table 8-2, a “minimum” and 
“maximum” list of simultaneously-operating equipment was developed, and the total 
sound power level of each was calculated from the values in Table 8-3 (after subtracting 
5dBA as described above). Table 8-4 gives the resulting range of sound power levels 
for each activity. 

Table 8-4 Summary of Construction Noise Source Levels 

LA10 Sound Power Level 
(dBA) Construction Phase 

Minimum Maximum 
Service relocation 111 114 
Earthworks 113 117 
Retaining walls 111 117 
Station works 111 115 
Bridge works 113 117 
Track works 105 110 
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8.4 Construction Noise Levels 

The predicted construction noise levels are given in Table 8-5. Typical minima and 
maxima are given for each of the 59 noise catchment areas. The maxima are noise 
levels to be expected when the construction point is at the nearest point to any location 
and when the noisiest plant items such as hydraulic hammers are in use. As the 
construction moves along the corridor, the noise levels would drop below the noise 
guideline levels. 

Table 8-5 shows that maximum noise levels from construction activities would exceed 
the criteria at all locations. This is a typical situation for construction activities of this 
sort, and is very difficult to avoid. Noise mitigation to achieve the noise guidelines is 
discussed in Section 9, but mitigation to meet criteria derived from the ENCM is 
generally not possible. Maximum noise levels would exist at any particular house for 
only a short period of time, although areas close to bridge works and station works may 
be subject to construction noise for longer periods. Residents would be advised of the 
construction schedule and noise levels that they would be subjected to. Maximum noise 
exposure would be temporary and as track work and different activities move along the 
route, noise exposure would often be below the noise criteria. 

Night-time works can be expected in a number of situations, as detailed in Chapter 5, 
Volume 1 of the Environmental Assessment. These include: 

• where the SSFL track is to be connected to the RailCorp track; 
• wherever bridge works are required, either for a rail, road or pedestrian bridge; 
• where masts supporting overhead power for the electrified tracks require 

replacement; 
• where other services need to be relocated or interrupted; and 
• during testing and commissioning of the SSFL. 

In these cases, resulting noise levels would be within the range shown in Table 8-5 for 
the relevant activity. All feasible control measures would be adopted in these cases, 
including installation of temporary noise barriers around the equipment, scheduling of 
noisy activities in daytime hours and siting of stationary plant as far away from 
noise-sensitive receivers as possible. With these measures, it would be possible to keep 
night-time noise levels at or below the lower end of the range shown in Table 8-5. 
Residents would be informed of when night-time noise can be expected, and of the 
controls to be adopted. 
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Table 8-5 Summary of Predicted Construction Noise Source Levels  

Typical LA10 Sound Level (dBA) 
Distance (metres) 

Service Relocation Earthworks Retaining Walls Station Works Bridge Works Track Works Catchment 

Track Station Bridge Walls Min Max Min Max Min Max Min Max Min Max Min Max 
MAC1 206    57 60 59 63       51 56 
CAM1 40    71 74 73 77       65 70 
LEU1 30  50  74 77 76 80     71 75 68 73 
LEU2 41 125   71 74 73 77   61 65   65 70 
MIN1 27 35   74 77 76 80   72 76   68 73 
MIN2 58 175  58 68 71 70 74 68 74 58 62   62 67 
MIN3 47    70 73 72 76       64 69 
ING1 150    59 62 61 65       53 58 
ING2                 
ING3                 
MAQ1                 
MAQ2                 
MAQ3                 
GLE1                 
GLE2 250    55 58 57 61       49 54 
GLE3 47  120 120 70 73 72 76 61 67   63 67 64 69 
CAS1 181  180  58 61 60 64     60 64 52 57 
CAS2 234  230  56 59 58 62     58 62 50 55 
CAS3 309  340 340 53 56 55 59 52 58   54 58 47 52 
CAS4 40 50 300 50 71 74 73 77 69 75 69 73 55 59 65 70 
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Typical LA10 Sound Level (dBA) 
Distance (metres) 

Service Relocation Earthworks Retaining Walls Station Works Bridge Works Track Works Catchment 

Track Station Bridge Walls Min Max Min Max Min Max Min Max Min Max Min Max 
CAS5 40 40  40 71 74 73 77 71 77 71 75   65 70 
CAS6 60  80 80 67 70 69 73 65 71   67 71 61 66 
LIV1 25  90  75 78 77 81     66 70 69 74 
LIV2 42  25  71 74 73 77     77 81 65 70 
LIV3 23  25  76 79 78 82     77 81 70 75 
LIV4 27    80 83 82 86       74 79 

WFA1 33 30 35 30 73 76 75 79 73 79 73 77 74 78 67 72 
WFA2 44 75 40 30 70 73 72 76 73 79 65 69 73 77 64 69 
CAB1 42  35 42 71 74 73 77 71 77   74 78 65 70 
CAB2 33  100 33 73 76 75 79 73 79   65 69 67 72 
CAB3 48 150 100 50 69 72 71 75 69 75 59 63 65 69 63 68 
CAB4 39 75 100 40 71 74 73 77 71 77 65 69 65 69 65 70 
CAB5 42 75 200  71 74 73 77   65 69 59 63 65 70 
CAB6 44    70 73 72 76       64 69 
CVA1 49  160 50 69 72 71 75 69 75   61 65 63 68 
CVA2 23  100 23 76 79 78 82 76 82   65 69 70 75 
CVA3 31  25  73 76 75 79     77 81 67 72 
CAR1 50  25 50 69 72 71 75 69 75   77 81 63 68 
CAR2 27  180  74 77 76 80     60 64 68 73 
CAR3 43  25 43 70 73 72 76 70 76   77 81 64 69 
CAR4 40   40 71 74 73 77 71 77     65 70 
CAR5 33 40 80  73 76 75 79   71 75 67 71 67 72 
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Typical LA10 Sound Level (dBA) 
Distance (metres) 

Service Relocation Earthworks Retaining Walls Station Works Bridge Works Track Works Catchment 

Track Station Bridge Walls Min Max Min Max Min Max Min Max Min Max Min Max 
CAR6 39 40 75  71 74 73 77   71 75 67 71 65 70 
CAR7 39  50 39 71 74 73 77 71 77   71 75 65 70 
CAR8 20  50 20 77 80 79 83 77 83   71 75 71 76 
VIL2 26  75 26 75 78 77 81 75 81   67 71 69 74 
VIL1 26   26 75 78 77 81 75 81     69 74 
VIL3 49  100 49 69 72 71 75 69 75   65 69 63 68 

CHE2 33 200 300 33 73 76 75 79 73 79 57 61 55 59 67 72 
CHE1 36 30 130 36 72 75 74 78 72 78 73 77 63 67 66 71 
CHE3 21   21 76 79 78 82 77 83     70 75 
CHE4 43 150 130 43 70 73 72 76 70 76 59 63 63 67 64 69 
SEF3 28 30 45 28 74 77 76 80 74 80 73 77 72 76 68 73 
SEF4 35 50 40 35 72 75 74 78 72 78 69 73 73 77 66 71 
SEF5 27 75 60  74 77 76 80   65 69 69 73 68 73 
SEF2 57 75  57 68 71 70 74 68 74 65 69   62 67 
SEF1 45  40 45 70 73 72 76 70 76   73 77 64 69 
RPK1 20  20 20 77 80 79 83 77 83   79 83 71 76 
RPK2 22  40 20 76 79 78 82 77 83   73 77 70 75 
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8.5 Construction Vibration Assessment 

Few of the plant items or processes proposed during general earthworks and track 
works are sources of significant vibration, and it can be safely assumed that the level of 
any vibration generated would be well below relevant criteria for either human comfort 
or structural damage to buildings. 

It is possible however, that piling and demolition for bridge works and flyover works 
would generate perceptible vibration levels. Track works next to the Georges River 
north of Liverpool Railway Station may also require piling, and construction of the 
SSFL underpass at Sefton Park Junction would involve demolition works that may 
generate perceptible vibration. 

8.6 Vibration Objectives for Residential Buildings 

Vibration limits are discussed in Section 6.1 for operational vibration. For building 
damage, the same limits apply, namely a maximum peak particle velocity (PPV) of 
10 millimetres per second for residential buildings and 25 millimetres per second for 
commercial buildings. 

For human comfort, criteria for continuous vibration sources are applicable. British 
Standard BS 6472:1992 sets the following worst case human comfort objectives: 

• 0.28 millimetres per second PPV in the vertical axis (z-direction) within residences 
during the daytime; and 

• 0.56 millimetres per second PPV in the z direction within offices during the daytime. 

These limits relate to long-term (16 hours for daytime), continuous exposure to 
vibration sources. Vibration-producing activities such as piling would be avoided at 
night. 

8.7 Vibration Levels 

The only vibration-sensitive receivers close enough to be potentially affected by 
construction activities are those approximately 15 metres from the nearest activities. 

Table 8-6 provides estimated vibration levels at a range of distances from the various 
vibration generating activities. 
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Table 8-6 Vibration Levels 

PPV Vibration Level (mm/s) at 
Distance Activity 

5m 10m 20m 
Bored Piling Rig 0.3 0.2 <0.1 
Rock Sawing 1 0.5 0.3 
Hydraulic Hammering 8 3 1.5 
Impact Piling Rig - 12 - 30* - 

          *Source: RTA Environmental Noise Management Manual 
 

The vibration criteria associated with damage to typical residential buildings 
(10 millimetres per second) and modern commercial buildings (25 millimetres per 
second) would be complied with at typical distances from most activities. Impact piling 
would be avoided if possible, and certainly not conducted within 20 metres of a 
building. 

The human comfort criteria for buildings directly adjacent to works are likely to be 
exceeded, but the potential for annoyance can be mitigated by limiting the duration of 
activity during the day. 

In recognition of the potential vibration and noise impacts from impulsive activities 
(rockbreaking, impact piling), these would be limited to the hours of 8.00am–12 noon 
(Monday to Saturday) and 2.00pm–5.00pm (Monday to Saturday). A respite period of 
one hour would be taken if rockbreaking occurs continuously for three hours. 

8.8 Construction Traffic 

It is estimated that up to 30 trucks per day could use each of the approximately 200 
gates along the proposed SSFL route over a period of one month during the earthworks 
phase. Many of these gates are located at the end of relatively quiet streets, with 
minimal existing traffic noise. 

The DEC’s Environmental Criteria for Road Traffic Noise indicates that for “Land use 
developments with potential to create additional traffic on local roads”, LAeq,1hr noise 
levels should not exceed 55dBA. This applies to developments that could permanently 
change the traffic characteristics on the road, and hence application to temporary 
construction traffic is conservative. 

Approximate calculations indicate that assuming the following conditions: 

• 30 trucks per hour distributed evenly over eight hours; 
• speeds of 60 kilometres per hour; 
• residential set-back of 15 metres from the road; and 
• 50% acoustically soft ground (typical of a residential area), 
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the estimated LAeq,1hr noise level would be 54dBA. However, if truck numbers are 
concentrated in particular hours, or if residences are closer than 15m to the road, the 
long-term criterion of 55dBA LAeq,1hr could be exceeded. 

It is concluded that noise from road traffic associated with construction works would 
generally be acceptable, but specific controls may be required at particular locations. 
These would be described in a Construction Noise and Vibration Management Plan (see 
Section 9.1). 
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9 CONSTRUCTION NOISE MANAGEMENT MITIGATION MEASURES 

9.1 Noise & Vibration Management Plan 

A Construction Noise and Vibration Management Plan would be prepared for the 
proposed SSFL. This Plan would indicate management measures that would be used to 
minimise the effect of construction noise and vibration in the surrounding area. The 
Plan would also outline noise monitoring procedures, auditing and reporting 
requirements, and community consultation protocols activities and reporting. 

9.2 Noise & Vibration Mitigation Treatment 

The Construction Noise and Vibration Management Plan would consider all reasonable 
and feasible noise mitigation measures where potential construction noise and vibration 
impacts exceed the relevant objectives. The Environment Operations Manager would be 
responsible for ensuring that care is taken in locating noisy operations to minimise the 
noise impact on noise sensitive receivers. 

The work sites would incorporate several mitigation measures to reduce noise impacts, 
including: 

• Impact piling would be avoided if possible, and certainly not conducted within 
20 metres of a building. 

• Impulsive activities (rockbreaking, sheet piling) would be limited to the hours of 
8.00am-12 noon (Monday to Saturday) and 2.00pm-5.00pm (Monday to Friday). 
A respite period of one hour would be taken if rockbreaking occurs continuously 
for three hours. 

• Vibration generating equipment would be vibration audited as soon as the equipment 
arrives at the site to ensure it can be operated in a manner that meets vibration 
damage limits at the nearest buildings. 

• A vibration trial would be conducted prior to full scale piling works adjacent to 
sensitive receivers, to check vibration levels conform with the levels predicted in 
this report. 

9.3 Construction Works Outside of Normal Hours 

Some noise generating activity may be associated with construction works outside of 
normal working hours. The community would be notified of: 

• traffic management measures, including the placement of temporary barriers to 
provide safe working zones, and the delivery and unloading of barriers; 

• deliveries (time and route) of oversize plant and equipment, as well as girders, beams 
and deck units for bridge structures, which would be subject to DEC approval. 
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Other activities would only be conducted during track possessions and closures. These 
would include: 

• where the SSFL track needs to be connected to the RailCorp track; 
• where the SSFL has to pass under the RailCorp track in a new underbridge, which 

would occur at the Bankstown Line on the Sefton Park Junction underpass; 
• where the SSFL has to pass over the RailCorp track in a new overbridge, which 

would occur at the Glenfield flyover; 
• at three road overbridges where lengthening works are required, and at a new bridge 

at Auburn Road, where the existing bridge abutment is located on the SSFL 
alignment; 

• where a new span of pedestrian overbridge is required over the RailCorp tracks, 
which is proposed at Canley Vale, Villawood Railway Station, Casula Railway 
Station, Warwick Farm Railway Station and Sefton Railway Station; 

• where the steel masts supporting the overhead power for the electrified tracks need to 
be replaced with a gantry structure, where there is insufficient corridor width to 
construct the SSFL at the standard separation of 6.4 metres from the RailCorp 
tracks; 

• at locations where the RailCorp 33 kilovolt power supply lines on timber pole routes 
are located on the SSFL alignment and would have to be relocated; 

• where communication and signal cables would need to be cut over in a way that 
would be likely to involve service interruption; and 

• during testing and commissioning of the SSFL. 

Any variation to the approved activities and hours of operation would be subject to the 
approval of the DEC or the Department of Planning. 

9.4 Proposed Noise & Vibration Monitoring 

The Noise and Vibration Management Plan would outline monitoring requirements for 
the project. This monitoring program would include the following measures: 

• Environmental noise and vibration monitoring would be undertaken within one week 
after commencement of each new stage of the construction works and monthly 
thereafter. This monitoring programme would be reviewed after six months, 
subject to the proposed construction activities. 

• Noise monitoring would be undertaken using a calibrated sound level meter. The 
measurements would determine the LA10,15min airborne construction noise levels 
received external to any sensitive receiver. In respect of airborne noise, in many 
instances, existing ambient noise levels would be high due to traffic. Where 
required, an estimate of the LA10 levels may be made from spot checks of short 
duration maximum noise level emissions from the site (e.g. during breaks in 
traffic). 

• Vibration levels would be monitored using an appropriate vibration monitoring 
system when perceptible vibration levels are likely. 
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• Environmental noise and vibration monitoring would be undertaken external to the 
ground level of any sensitive receiver identified as potentially affected as works 
occur in those areas. These locations would be reviewed every month and receiver 
locations included or excluded as appropriate. 

9.5 Noise Audit Systems 

An activity log of construction works at the various work sites would be maintained in 
the form of site diaries. Noise and vibration monitoring would be undertaken routinely 
at the sites (as outlined above) with respect to the objectives and findings of the Noise 
Impact Statements. 

9.6 Community Consultation 

A range of consultation mechanisms would be implemented during construction, 
including installation of a 24-hour contact line, project web site, display centre, regular 
briefings and meetings with local councils, communications with businesses, 
advertising, newsletters and letterbox drops. These would seek to inform the community 
of predicted noise impacts, and to provide an opportunity to obtain feedback during the 
works. 

The community would be informed of changes in conditions as a result of construction 
activities at least 14 days in advance of the change. 

To ensure the community is adequately informed about the timing and scope of site 
establishment works, the following activities and procedures are proposed: 

• Prior to commencement of the construction site establishment, the nature of the 
works, the areas in which the works would occur, the hours and duration of 
construction and details of how further information can be obtained (i.e. contact 
phone number, web site) would be advertised in relevant local newspapers. 

• Leaflets / flyers would be prepared and letterboxed to surrounding residents to 
describe the scope and timing of the works and to provide contact details for further 
information. 

• Traffic disruptions and controls, noisy works activities, construction of temporary 
detours, and work required outside the nominated working hours would be advised to 
the local community at least seven days prior to the undertaking of such works. This 
includes the commencement of access to a specific gate by construction-related 
equipment. 
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10 CONCLUSION 

This report presents an assessment of operational and construction noise and vibration 
impacts associated with the proposed SSFL project. 

As advised by the DEC, criteria for operational noise are derived from the Department’s 
ENCM. The “planning” noise criteria in that document are considered to be appropriate 
noise goals for the project. 

These “planning” criteria are already exceeded at a large number of noise-sensitive 
locations along the route. The proposal would result in a small increase in noise levels 
for a number of receivers – generally those on the same side of the track as the new line. 
Predicted noise levels would typically increase by 1-2dBA immediately after opening of 
the project in 2008 and 3-4dBA by 2018. The change between 2008 and 2018 is due to 
predicted natural growth in numbers of movements on the line. For other receivers 
(generally those on the opposite side of the new track), an immediate decrease in noise 
level is predicted, but by 2018 predicted total noise levels would be at or above current 
levels. Total noise levels, both at present and in the future, would generally be 
dominated by noise from freight operations, except at a few receiver locations. 

Where “planning” criteria are predicted to be exceeded, the following principles have 
been adopted in the selection of operational noise mitigation measures: 

• For receivers where noise levels would show an immediate increase as a result of the 
project, or where predicted noise levels in 2018 would exceed the predicted level 
in the absence of the project, mitigation measures are proposed where reasonable 
and feasible to achieve the “planning” criteria for predicted rail traffic in 2018. 
(Some very minor predicted increases of less than 0.5dBA are not considered 
significant.) In most cases such mitigation measures would significantly reduce 
current noise levels. 

• For receivers where the project would result in a decrease in noise levels, further 
mitigation measures are not proposed as part of this project. 

The only realistic option to achieve the required attenuation values is through the use of 
noise barriers. A maximum height of 4 metres has been assigned in the barrier design, 
based on typical constraints imposed by urban design and engineering considerations. 
However this, and the details of the barrier design presented, would need to be 
considered further in the detailed design phase of the project, after further detailed 
consultation with residents. 

Barriers 3-4 metres high are proposed for most of the urban sections of the route, as 
well as in parts of the less urban section south of Liverpool. At a number of locations, 
even 4 metre barriers would fail to achieve the “planning” criteria, with the residual 
exceedance being up to 7dBA. With the exception of one day care centre, these receiver 
locations are all residential in nature. At other locations, such as schools, places of 
worship and the Casula Regional Arts Centre, predicted noise levels with up to 4 metre 
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barriers in place are all within relevant criteria. 

Where residual exceedances of 3dBA or more are predicted, these are all at elevated 
receivers (the third or fourth level of apartment buildings). At the second and lower 
building levels, with barriers in place, small exceedances of the “planning” criteria (up 
to 2.6dBA) are predicted in five catchment areas. 

If construction of barriers higher than 4 metres proves to be feasible at these locations, 
then these exceedances could potentially be removed by this measure. Other potential 
mitigation measures are not considered reasonable and feasible in this project. In 
particular, treatment of individual buildings is not considered reasonable due to: 

• the large number of receivers at which predicted noise levels after barrier treatment 
still exceed the “planning” noise criteria; and 

• the fact that after barrier treatment, all such receivers would experience a reduction 
in noise compared with the existing situation, and most would receive a 
substantial reduction. 

Two exceptions to this may be a church in Watsford Road, Campbelltown and a 
vacation day care centre associated with Liverpool Hospital, where treatment to the 
buildings may provide a more suitable and cost-effective solution than barriers. 

Vibration levels from operating trains are predicted to comply with criteria for building 
damage and human comfort at all vibration-sensitive receivers. 

Levels of construction noise are predicted to exceed DEC guidelines at all nearby 
residences along the route for temporary periods during the construction phase. It would 
not be feasible to mitigate construction noise to such a level that it would comply with 
the relevant criteria. However, development of a Construction Noise and Vibration 
Management Plan is proposed to ensure that best practice is used to minimise the 
impact of this noise. With appropriate controls, vibration levels during construction 
could be kept within criteria for potential building damage, although criteria for human 
comfort may be exceeded during some works such as piling. 

The impact of noise from road traffic associated with construction works is predicted to 
be acceptable, although this would need to be confirmed for individual locations during 
the development of the Construction Noise and Vibration Management Plan. 
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NOISE DESCRIPTORS 

Most environments are affected by environmental noise which continuously varies, 
largely as a result of road traffic. To describe the overall noise environment, a number 
of noise descriptors have been developed and these involve statistical and other analysis 
of the varying noise over sampling periods, typically taken as 15 minutes. These 
descriptors, which are demonstrated in the graph overleaf, are here defined. 

Maximum Noise Level (LAmax) – The maximum noise level over a sample period is the 
maximum level, measured on fast response, during the sample period. 

LA1 – The LA1 level is the noise level which is exceeded for 1% of the sample period. 
During the sample period, the noise level is below the LA1 level for 99% of the time. 

LA10 – The LA10 level is the noise level which is exceeded for 10% of the sample period. 
During the sample period, the noise level is below the LA10 level for 90% of the time. 
The LA10 is a common noise descriptor for environmental noise and road traffic noise.  

LAeq – The equivalent continuous sound level (LAeq) is the energy average of the 
varying noise over the sample period and is equivalent to the level of a constant noise 
which contains the same energy as the varying noise environment. This measure is also 
a common measure of environmental noise and road traffic noise. 

LA50 – The LA50 level is the noise level which is exceeded for 50% of the sample period. 
During the sample period, the noise level is below the LA50 level for 50% of the time. 

LA90 – The LA90 level is the noise level which is exceeded for 90% of the sample period. 
During the sample period, the noise level is below the LA90 level for 10% of the time. 
This measure is commonly referred to as the background noise level. 

ABL – The Assessment Background Level is the single figure background level 
representing each assessment period (day, evening and night) for each day. It is 
determined by calculating the 10th percentile (lowest 10th percent) background level 
(LA90) for each period. 

RBL – The Rating Background Level for each period is the median value of the ABL 
values for the period over all of the days measured. There is therefore an RBL value for 
each period, day, evening and night. 
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APPENDIX B 
 

BACKGROUND NOISE LEVELS 



 

 

 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

DETAILED ATTENDED NOISE MONITORNG RESULTS 
 
 
The following table provides LAMax and SEL noise levels for all trains measured during 
attended noise monitoring. 


