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Executive summary 

The proposed modification 

Roads and Maritime Services (Roads and Maritime) proposes to implement the Sydney Harbour 
Bridge southern toll plaza precinct upgrade project, which involved realigning and resurfacing the 
traffic lanes on the Bradfield Highway, on the southern approaches to the Sydney Harbour Bridge, 
and reconfiguring access to the northern Sydney central business district (the project).   
 
Roads and Maritime propose to modify the project by realigning the intersection of York and 
Grosvenor Streets and pedestrian crossings, making property/kerb adjustments, reconfiguring 
traffic control signals and medians, widening and resheeting road sections, undertaking additional 
tree removal and protection measures, possible use of an additional ancillary facility, and varying 
proposed construction hours (proposed modification). 

Background 

A review of environmental factors (REF) was prepared for the project in November 2012, and 
following public display and consideration of comments and submissions the project was 
determined. During detailed design development and construction planning, several refinements 
were made to improve safety, overcome engineering and constructability constraints and to more 
effectively achieve the project objectives. These were not specifically assessed and considered in 
the project REF and are the subject of this addendum REF. 

Need for the proposed modification 

Chapter 2 of the project REF addresses the strategic need for the project, the project objectives 
and the options that were considered. The proposed modification described and assessed in this 
addendum REF is consistent with the strategic need for the project. Modifications developed during 
detailed design and construction planning include increased construction outside normal working 
hours, tree removal, pruning and protection measures, and adjustments to pavement, kerb and 
gutter, services and pedestrian access.  The proposed modification is needed to improve road user 
experience, support delivery of the approved project and more effectively achieve the project 
objectives. 

Proposal objectives and development criteria 

Section 2.3 of the project REF identifies the proposal objectives and development criteria that 
apply to the proposed modification. In summary, these are: 

“To improve the driver and passenger experience travelling between the Sydney Harbour 
Bridge and the Western Distributor or northern Sydney CBD while minimising environmental 
and heritage impacts by: 

 Simplifying traffic movements 

 Improving connectivity for buses 

 Improving operational flexibility for lane management on the bridge 

 Reducing road safety hazards.”  

Options considered 

No feasible alternative options were available for the proposed modification. The proposed 
modification addresses working predominantly outside normal working hours due to the complexity 
of changing traffic conditions on the Sydney Harbour Bridge and approaches.  Work times would 
need to vary in response to the availability of lane closure permissions.  
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The design refinements made to overcome engineering and constructability constraints were not 
specifically assessed and considered in the project REF and are the subject of this addendum 
REF. 
 
The proposed modification is consistent with the preferred option presented in the project REF. 

Statutory and planning framework 

Chapter 4 of the project REF addresses the statutory planning framework for the project. This 
framework also applies to the proposed modification.  This addendum REF has been prepared by 
SNC-Lavalin Australia Pty Ltd for the Ventia Boral Amey Joint Venture (VBA) on behalf of Roads 
and Maritime. The potential environmental impacts of the proposal identified through this REF 
would be assessed by Roads and Maritime under Part 5 of the Environmental Planning & 
Assessment Act 1979 (EP&A Act).  
 
Clause 94 of the State Environmental Planning Policy Infrastructure 2007 (ISEPP) permits 
development on any land for the purpose of a road or road infrastructure facilities to be carried out 
by or on behalf of a public authority without consent. 
 
In assessing the proposal, Roads and Maritime will consider Sections 111 and 112 of EP&A Act 
and Clause 228 of the Environmental Planning and Assessment Regulation 2000.  

Community and stakeholder consultation  

During the preparation of the project REF, Roads and Maritime implemented a consultation 
strategy aimed at addressing community and stakeholder information needs with a multi-faceted 
community engagement and communications program. This strategy has also been broadly 
applied to the proposed modification, in an updated stakeholder and community engagement plan 
developed by Roads and Maritime to support the construction of the Project.   
 
Consultation activities associated with the proposed modification were undertaken in August 2016 
and focussed on obtaining community feedback on an accelerated program of work to facilitate the 
removal of the southern toll booths. Activities have included a proposal update and “have your say” 
opportunity, door knocking, webpage updates and stakeholder meetings.  Outcomes of the 
consultation have been documented in a consultation report.  

Environmental impacts 

Noise and Vibration 

The proposed modification has the potential to substantially impact residential amenity during out 
of hours construction work. Predicted noise emissions from evening and night-time construction 
works would exceed the applicable noise management levels at many nearest affected receivers 
and some were likely to be highly noise affected. Furthermore, maximum noise levels, for the 
assessment of sleep disturbance may exceed the applicable sleep disturbance upper limit at some 
nearest affected residences.   
 
Vibration impacts caused by construction activities such as vibratory rolling or rock breaking, 
include human annoyance (discomfort) and damage to buildings (cosmetic or structural). Vibration 
intensive works are only likely to be required in certain sections of the project area where existing 
concrete needs to be removed to facilitate lane reconfiguration. Specific vibration controls would be 
implemented for any work in areas in close vicinity to sensitive structures, such as churches (e.g. 
footpath works), and in-field vibration testing and building inspections would be undertaken to 
further inform the construction activities.  
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A strategy to minimise potential noise and vibration impacts has been developed that includes a 
suite of measures to balance the type of activity and the impact on traffic flow and sensitive 
receivers.  

Non-Aboriginal heritage  

A portion of the State Heritage Register listed Glebe Island Bridge was identified as a potential 
additional storage or compound area. No other heritage items listed on any statutory registers are 
situated within the boundaries of the addendum project area. Heritage items situated within the 10-
metre buffer zone of the project area were identified. In addition, the addendum SoHI study area 
was assessed as having a nil-low potential to contain archaeological relics.   
 
Potential for impacts (direct, indirect and visual) to identified items and their curtilage were 
assessed. The proposed modification would have no direct impacts to heritage items. There is 
potential for vibration impacts or inadvertent impacts to fabric as a result of works in near heritage 
items. Vibration impacts have been considered in detail in the noise and vibration assessment and 
by implementing the measures proposed above no impacts to heritage items are anticipated.  

Biodiversity 

The site is highly modified, and no natural habitat for endemic flora is present. Consistent with the 
project REF, no native plant species indigenous to the Sydney Basin Bioregion or threatened 
plants or populations occur within the project area. Several mature and juvenile non-indigenous 
trees occur in the project area, located within road-side landscaping and the perimeter of Lang 
Park. This includes a Moreton Bay Fig listed on the City of Sydney’s Significant Tree Register. 
These trees are likely to provide habitat for only native animal species that can adapt to highly 
modified environments, such as common birds and bat species. 
 
Ten trees have been identified for removal as part of the proposal. Potential impacts to the 
remaining twelve trees as a result of the proposal have been largely avoided by design or 
construction methods. Pruning requirements for the trees on York and Grosvenor can be 
eliminated via modification of pavement work methods. Further adjustments to design and 
measures to be implemented during construction have avoided or minimised impacts.   

Justification and conclusion 

This addendum REF has examined and taken into account to the fullest extent possible all matters 
affecting or likely to affect the environment by reason of the proposed activity. The proposed 
modification as described in the addendum REF best meets the project objectives, but would still 
result in some impacts to amenity, trees and heritage. Potential impacts would occur during 
construction and would be temporary. Safeguards presented in this addendum REF to avoid, 
mitigate or minimise potential impacts incorporate and update those included in the project REF, 
as appropriate. On balance the proposed modification is considered justified.  
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1 INTRODUCTION 

Roads and Maritime Services (RMS) proposes to modernise and relocate the existing tolling systems of the 
Sydney Harbour Bridge (SHB).  This presents the opportunity to upgrade and rationalise the southern toll 
plaza area to lessen the overall impact to users of the bridge and to realise cost efficiencies for RMS.   

To facilitate the renewal of the southern bridge area, it is necessary to remove the toll booths to rationalise 
the road space. RMS also proposes to realign and resurface the traffic lanes on the Bradfield Highway on the 
southern approaches to the SHB.   

The southern approach to the SHB has housed tolling operations since the bridge was opened to traffic in 
1932. Electronic tolling became fully operational in 2009.  The additional road lanes previously used for 
manual tolling are therefore no longer required. 

The proposal site is situated to the south of the SHB.  It incorporates the Bradfield Highway southern bridge 
approaches together with sections of York Street and Grosvenor Street, and the ends of the Clarence Street 
and Kent Street ramps.  

RMS prepared a review of environmental factors (REF) for the Sydney Harbour Bridge–southern toll plaza 
precinct upgrade in November 2012.  A noise and vibration assessment was prepared by SLR Consulting 
Australia Pty Ltd (SLR Consulting) and included in the REF.  SNC-Lavalin is preparing an addendum to the 
REF to assess modifications to the approved project.  SLR Consulting has been tasked by SNC-Lavalin to 
assess potential noise and vibration impacts associated with construction and operation of the project, 
inclusive of the proposed modification. 

2 CONSTRUCTION WORKS 

2.1 Overview 

The key features of the proposed lane realignment and rationalisation on the Bradfield Highway include: 

 Demolition and construction of traffic barriers, medians and kerbs in the vicinity of the southern toll 
booths through to Grosvenor Street. 

 Installation of drainage between the toll plaza and Grosvenor Street / York Street. 

 Removal of toll booth structures on the Bradfield Highway and associated redundant services and 
infrastructure such as the rail tracks used to slide the toll booths across the carriageway. 

 Removal of redundant underground services such as electricity and telecommunications. 

 Removal of four trees at York and Grosvenor Streets for pavement works and four trees adjacent to 
Bradfield Highway (west side of bridge) for trenching works 

 Installation of services such as electricity and telecommunications for the new electronic lane control 
components including traffic cameras, moveable medians and changeable message signs in the vicinity 
of the toll plaza. 

 Pavement repairs, construction and resurfacing between the southern abutment of the bridge and 
extending to York and Grosvenor Streets.. 

 Installation of a new electronic directional signage system with various changeable message signs 
located on existing and new gantries between the northern bridge abutment (at Burton Street, Kirribilli) 
and Grosvenor Street. 

 Installation of an upgraded electronic lane control system to improve traffic and incident management 
capability. 

 Construction of new kerbs, signals, pavement and medians at the intersection of York Street and 
Grosvenor Street. 
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 Changes to roadway lighting between the Sydney Harbour Bridge and the Western Distributor. 

 Reviewing and updating, where necessary, existing signage to match the proposed lane arrangements 
for both northbound and southbound road users 

Construction is expected to take 12 to 18 months during which time compound sites would be located at the 
existing incident response areas east and west of the current southern toll plaza and at James Craig Road. 

2.2 Working hours  

A significant amount of the proposed works will be carried out during night-time closures supplemented by 
weekend closures during non-peak periods.  Furthermore:   

 Working hours for night works would generally be from 9pm to 5am depending on the physical 
constraints and impacts of the various activities. 

 Noisier work to be completed by midnight where practicable. However, there may be times where 
noisier work continues beyond midnight for the work to be completed during the road closure. 

 Construction would be undertaken on weekdays and weekends and may involve periods of continuous 
work over several days under extended lane closures (up to 56 hours at a time may be required over a 
weekend).  

 All work would be planned to minimise impacts on traffic and noise sensitive receivers. 

 Construction times would be subject to balancing the type of activity and the impact on traffic flow both 
during and immediately after the work. 

 The high traffic volumes on the SHB and the complexity of implementing substantial changes to the lane 
management devices, particularly when it will be necessary to continue to operate the road under lane 
management, is expected to mean that a considerable amount of work will need to be carried out at 
night-time and during periods of lower traffic volume. 

 Where it is possible to isolate areas for construction activities that do not impact on traffic, it may be 
possible to undertake some activities during the daytime. 

The location of the southern construction works are illustrated graphically in Figure 1.  The construction area 
is separated into five areas, as represented by red lines. 
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Figure 1 Site  Map of Proposed Works and approximate Construction Areas – SHB Southern Toll Plaza 
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Details of the proposed SHB Tolling Removal construction works are provided in Table 1.   

Table 1 Proposed Construction Works – Southern Toll Plaza 

Ref  Item Activity Location of Works 
1 Traffic barriers a Remove concrete barriers and kerbs  1,2,3,4,5 

b Clean up excavated material and dispose off site 
c Saw cutting concrete kerbs and pavement 
d Set up formwork, reinforcement 
e Reinforcement mostly assembled off site, some on site 

assembly required 
f Pour concrete 

2 Underground 
services 

a Sawcut concrete and AC pavement 1,2,3,4,5 
b Remove concrete median sections 
c Excavate trench for pipe and pit installation 
d Clean up excavated material and dispose off site 
e Compact trench base 
f Install and compact bedding, side and overlay zone 

material  
g Install and compact select material over trench 
h Install infill median sections using concrete 
i Concrete pavement to be doweled to adjoining 

pavement by drilling into adjacent concrete and installing 
dowels using epoxy 

3 Pavement repairs a Remove concrete pavement slabs 1,2,3,4,5 
 
6 (activities d and e 
only) 

b Clean up excavated pavement material and dispose off 
site 

c Saw cutting concrete kerbs and pavement 
d Remove existing AC pavement and dispose off site 
e Pave new AC pavement layer 

4 Remove toll booth 
structure 

a Remove air conditioning units, fire extinguishers, 
electrical equipment  

2,3 

b Remove bottom toll booth cabin panel sections for 
disposal off site.  

c Dismantle and remove tolling equipment 
d Relocate CCTV camera. Installation requiring 

communications and power connections, concrete 
footing and post installation 

e Appropriately remove hazardous materials from toll 
booths and cabins 

f Remove sheet metal, canopy soffit from toll booth 
g Remove portal frame in sections to allow for minimal 

lane closures being required.  
h Remove concrete plinths around toll booths 
i Remove concrete barriers, steel rails at surrounds of toll 

booths 
j Remove concrete slabs, install dowel bars for 

connection for access point infill slabs 
k Construct precast concrete infill slabs to toll booth 

access points 
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Ref  Item Activity Location of Works 
l Construct block wall and infill with concrete or sand 

cement mix at northern most toll point 
5 Remove candy bar 

sockets 
a Remove concrete pavement slabs using jackhammers 

and/or backhoe rock breaker attachment 
1,2,3 

b Clean up excavated material and dispose off site 
c Infill excavated areas with AC or concrete 

6 Install new 
directional and 
variable speed limit 
signage 

a Signage manufactured off site and brought to site for 
installation 

2,3 and on approach to 
plaza on SHB 
 
6 (activities d and e 
only) 

b Structure may need to be strengthened by welding of 
steel stiffener plates or similar 

c Attachment points to be provided to gantry structure for 
sign installation 

d Power and communications to be provided to structure 
(see underground utilities) 

e Installation of sign, requires lane closures, lighting 
towers 

7 Install new lighting a Excavate for footings 1,2,3,4,5 
b Set up formwork, reinforcement 
c Reinforcement mostly assembled off site, some on site 

assembly required 
d Pour concrete 

8 Tree Removal a Tree cutting and removal 3,4, 5 
b Mulching 3,4, 5 

 

3 DESCRIPTION OF EXISTING ENVIRONMENT – SOUTHERN WORKS 

The southern works are surrounded by a wide range of commercial, urban, residential and industrial land 
uses. 

In the vicinity of the southern plaza works, land use is mainly of a commercial and residential nature.  There 
are a number of hotels adjacent to the site and also several other noise sensitive receivers including a 
school, a sports complex and places of worship.   

3.1 Noise and Vibration Sensitive Receivers 

The sensitivity of occupants to noise and vibration varies according to the nature of the occupancy and the 
activities performed within the affected premises.  Receivers may be classified into the following categories: 

 Residential 

 Commercial 

 Industrial 

 Other Sensitive (for example schools, museums, hospitals, places of worship, heritage items, recreation 
areas and parks) 

A summary of individual noise and/or vibration sensitive receivers identified within the study area is 
presented in Table 2 and also illustrated graphically on Figure 1.  Typical distances for each receiver to the 
construction works, when at their nearest and furthest away, are also presented. 
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Table 2 Sensitive Receivers 

Receiver 
ID 

Receiver Description Classification Address Typical Distance 
to Works  
(near – far)  

C-01 Offices Commercial Upper Fort Street 30 – 280 m 
C-02 Offices Commercial 1 York Street 15 – 500 m 
C-03 NSW Housing Board 

Building 
Commercial Grosvenor Street 37 - 130 

H-01 Sydney Harbour YHA Hotel 110 Cumberland Street, 
The Rocks 

50 – 375 m 

H-02 Shangri-La Hotel Hotel 176 Cumberland Street, 
The Rocks 

25 – 260 m 

H-03 Quay West Tower Hotel 98 Gloucester Street, The 
Rocks 

80 – 300 m 

O-01 Holy Trinity Church Millers 
Point 

Place of Worship 60 Lower Fort Street 70 – 550 m 

O-02 Sydney Observatory Museum/Observatory Observatory Hill, Millers 
Point 

55 – 430 m 

O-03 Fort Street Public School Primary School Upper Fort Street, Millers 
Point 

30 – 330 m 

O-04 National Trust Centre Museum Observatory Hill, The 
Rocks 

21 – 310 m 

O-05 King George V Recreation 
Centre 

Sports and Recreation 
Facility 

Cumberland Street, The 
Rocks 

10 – 415 m 

O-06 St Philip's Church of 
England 

Place of Worship 3 York Street 28 – 202 m 

O-07 Lang Park Passive Recreation 
Area 

York Street 27 - 158 m 

O-08 St Patrick's Catholic 
Church 

Place of Worship 141 Harrington Street 73 - 115 m 

R-01 Residential Residential 48 Kent Street 180 – 470 m 
R-02 Residential Residential 94 Kent Street 130 – 370 m 
R-03 Multi-storey Residential Residential 127-153 Kent Street 100 – 395 m 
R-04 Multi-storey Residential Residential 168 Kent Street 21 – 380 m 
R-05 Multi-storey Residential Residential 161-167 Kent Street 110 – 485 m 
R-06 Residential Residential 48 Gloucester Street 60 – 480 m 
R-07 Multi-storey Residential Residential 129 Harrington Street 65 – 360 m 
R-08 Multi-storey Residential Residential 184 Cumberland Street 15 – 350 m 
 

3.2 Heritage Site 

The following heritage sites have been identified in the vicinity of the southern works.   Further information 
regarding these items can be found in the document Sydney Harbour Bridge Tolling Gantries: Urban Design 
Guidelines.  The location of the nearest heritage items in relation to the subject construction works are 
illustrated on Figure 1. 

 1 - Sydney Harbour Bridge 

 2 - Millers Point Conservation Area 

 3 - National Trust Centre 
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 4 - Sydney Observatory 

 4.1 - Observatory Hill Park 

 5.1 - Lawson House 

 5.2 - Cumberland St Terrace Houses 

 5.3 - Lilyvale 

 6 - Lang Park 

 7 - NSW Housing Board Building 

 8 - St Philip’s Church of England 

 9 - St Patrick’s Catholic Church and Parish Office Buildings 

3.3 Ambient Noise Surveys and Monitoring Locations 

In order to characterise the existing ambient noise environment across the project area and to establish 
ambient noise levels upon which to base the construction noise management levels, environmental noise 
monitoring was performed during July and August 2012.  This has also been supplemented by data collected 
during May and June 2007 for a previous SHB project.  The noise monitoring locations are shown in 
Figure 1.   

Noise monitoring locations were selected based on a detailed inspection of all the potentially affected areas 
and considering the following: 

 Other noise sources which may influence the measurements 

 Security issues for the noise monitoring devices 

 Gaining permission for access to the location from the resident or landowner 

3.3.1 Methodology for Unattended Noise Monitoring  

The purpose of the unattended noise monitoring is to determine the existing LAeq, LA90 and other relevant 
statistical noise levels during the daytime, evening and night-time periods.  These were used to assist in 
determining the appropriate noise management levels for the proposed construction works. 

Detailed descriptions of the acoustic terminology used within this report are presented within Appendix A. 

Unattended noise loggers were deployed adjacent to sensitive receivers over a minimum period of one week 
in order to measure the prevailing levels of ambient noise.  The measurements were generally conducted at 
a height of 1.5 m above the local ground level (or roof level for elevated measurement locations).   

All noise measurement instrumentation used in the surveys was designed to comply with the requirements of 
Australian Standard AS 1259.2-1990 Acoustics - Sound Level Meters.  Part 2: Integrating – Averaging and 
carried appropriate and current NATA calibration certificates. 

The equipment utilised for the continuous unattended noise surveys comprised of Australian Research 
Laboratories Type 316 and Type 215 environmental noise loggers, together with Svantek Type 957 noise 
loggers.  All noise loggers were fitted with microphone wind shields.   

The calibration of the loggers was checked before and after each measurement survey and the variation in 
calibration at all locations was found to be within acceptable limits at all times.  

All noise loggers were set to record statistical noise descriptors in continuous 15 minute sampling periods for 
the duration of their deployment. 
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The results of the noise monitoring have been processed in accordance with the procedures contained in the 
INP so as to establish representative sensitive receiver background noise levels.   

3.3.2 Unattended Noise Monitoring Results 

The results of the unattended ambient noise surveys are presented in Table 3.  The daily noise level plots for 
each monitoring location are shown graphically in Appendix B.   

Table 3 Summary of Unattended Noise Logging and Noise Management Levels  

Location Description/ 
Address 

Noise Level (dBA) 
Daytime 
7.00 am to 6.00 pm 

Evening 
6.00 pm to 10.00 pm 

Night-time 
10.00 pm to 7.00 am 

RBL LAeq RBL LAeq RBL LAeq 
NM-S01 Level 5 Observatory Tower 

168 Kent Street 
69 72 67 70 52 67 

NM-S02 Level 6 Science House 
157 Gloucester Street 

69 73 67 71 53 67 

NM-S03 36 Cumberland Street1 
 

61 66 61 65 50 63 

Note 1: Noise logging at 36 Cumberland Street (NM-S03) was conducted in 2007 at street level. 

3.3.3 Attended Noise Measurements 

Attended ambient noise measurements were undertaken during the 2012 ambient noise logging survey in 
order to quantify the existing ambient noise levels in the area.  Fifteen minute attended measurements were 
performed using a Svantek Type 957 sound level meter at the location of all noise loggers during 
deployment and collection.  The results of the attended measurements and descriptions of typical noise 
events are included in Appendix C. 

4 CONSTRUCTION NOISE AND VIBRATION GUIDELINES 

4.1 Construction Noise Metrics 

The three primary noise metrics used to describe construction noise emissions: 

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

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

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

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

4.2 NSW EPA Interim Construction Noise Guideline 

The Interim Construction Noise Guideline (ICNG) sets out ways to deal with the impacts of construction 
noise on residences and other sensitive land uses.  It does this by presenting assessment approaches that 
are tailored to the scale of construction projects.   
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A portion of the main objectives from Section 1.3 of the ICNG are presented below: 

 Promote a clear understanding of ways to identify and minimise noise from construction works 

 Focus on applying all “feasible” and “reasonable” work practices to minimise construction noise impacts 

 Encourage construction to be undertaken only during the recommended standard hours unless approval 
is given for works that cannot be undertaken during these hours 

 Streamline the assessment and approval stages and reduce time spent dealing with complaints at the 
project implementation stage 

 Provide flexibility in selecting site-specific feasible and reasonable work practices in order to minimise 
noise impacts 

The ICNG contains a quantitative assessment method which is applicable to infrastructure projects.  
Guidance levels are given for airborne noise at residences and other sensitive land uses, including 
commercial and industrial premises.   

The quantitative assessment method involves predicting noise levels at sensitive receivers and comparing 
them with the guidance, or Noise Management Levels (NMLs).  The various NML categories have been 
reproduced from the guideline and are presented in Table 4 and Table 5.   

4.3 NSW RMS Construction Noise and Vibration Guideline 

The ICNG calls for the application of feasible and reasonable measures to mitigate construction noise and 
vibration.  

The NSW RMS Construction Noise and Vibration Guideline (CNVG) provides the detail needed to identify 
feasible and reasonable noise mitigation measures for construction, minor works and maintenance projects.  
The methodology presented in the CNVG for identifying feasible and reasonable mitigation measures is 
discussed in further detail in Section 5.4.1.  
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Table 4 Noise Management Levels for Airborne Construction Noise at Residences 

Time of Day Noise Management Level 
LAeq(15minute)1,2 

How to Apply 

Recommended standard hours: 
Monday to Friday 
7 am to 6 pm 
Saturday 8 am to 1 pm 
No work on Sundays or public 
holidays 

Noise affected 
RBL + 10 dB 

The noise affected level represents the point 
above which there may be some community 
reaction to noise. 
 Where the predicted or measured 

LAeq(15minute) is greater than the noise 
affected level, the proponent should apply all 
feasible and reasonable work practices to 
meet the noise affected level. 

 The proponent should also inform all 
potentially impacted residents of the nature of 
works to be carried out, the expected noise 
levels and duration, as well as contact details. 

Highly noise affected 
75 dBA 

The highly noise affected level represents the 
point above which there may be strong 
community reaction to noise.  
 Where noise is above this level, the relevant 

authority (consent, determining or regulatory) 
may require respite periods by restricting the 
hours that the very noisy activities can occur, 
taking into account: 
1.  Times identified by the community when 

they are less sensitive to noise (such as 
before and after school for works near 
schools, or mid-morning or mid-afternoon 
for works near residences. 

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

Outside recommended standard 
hours 
 

Noise affected 
RBL + 5 dB 

 A strong justification would typically be 
required for works outside the recommended 
standard hours. 

 The proponent should apply all feasible and 
reasonable work practices to meet the noise 
affected level. 

 Where all feasible and reasonable practices 
have been applied and noise is more than 
5 dB above the noise affected level, the 
proponent should negotiate with the 
community. 

Note 1 Noise levels apply at the property boundary that is most exposed to construction noise, and at a height of 1.5 m above 
ground level.  If the property boundary is more than 30 m from the residence, the location for measuring or predicting noise 
levels is at the most noise-affected point within 30 m of the residence.  Noise levels may be higher at upper floors of the 
noise affected residence. 

Note 2 The RBL is the overall single-figure background noise level measured in each relevant assessment period (during or 
outside the recommended standard hours).  The term RBL is described in detail in the NSW Industrial Noise Policy (EPA 
2000). 
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The ICNG also presents NMLs for areas of other sensitive land uses.  These are detailed in Table 5. 

Table 5 Interim Construction Noise Guideline - Other Sensitive Land Uses 

Land Use Noise Management Level 
LAeq(15minute)  
(applies when properties are being used) 

Classrooms at schools and other educational facilities 45 dBA (internal) 
Hospital wards and operating theatres 45 dBA (internal) 
Places of worship 45 dBA (internal) 
Active recreation areas1 65 dBA (external) 
Passive recreation areas2 60 dBA (external) 
Community Centres Depends on the intended use of the centre. 

Refer to the recommended “maximum” internal 
levels in AS 2107 for specific uses. 

Note 1: Characterised by sporting activities and activities which generate their own noise or focus for participants, making them 
less sensitive to external noise intrusion. 

Note 2: Characterised by contemplative activities that generate little noise and where benefits are compromised by external noise 
intrusion, for example, reading, meditation. 

Other noise-sensitive receivers require separate project specific noise goals and it is suggested in the ICNG 
that the internal construction noise levels at these premises are to be referenced to the ‘maximum’ internal 
levels presented in AS 2107 Acoustics – Recommended design sound levels and reverberation times for 
building interiors.  For Indoor Sports Buildings (with coaching), the recommended maximum internal LAeq 
noise level in AS 2107:2000 is 50 dBA.  For Museums (exhibition spaces), the recommended maximum 
internal LAeq noise level in AS 2107:2000 is 45 dBA. 

Where internal Noise Management Levels are presented, the corresponding external noise level (which the 
assessments are based upon) has been determined on the conservative assumption that a 10 dBA noise 
reduction from outside to inside is applicable for an openable window.  Where mechanical ventilation is 
installed in a building and windows are able to be kept closed, a greater noise reduction would be expected 
from outside to inside and hence the predicted impacts would be considered conservative. 

Sleep Disturbance 

The most recent guidance in relation to sleep disturbance is contained in the EPA’s Application Notes - NSW 
Industrial Noise Policy.  The pertinent section of the Application Notes states the following: 

“DECC[W] reviewed research on sleep disturbance in the NSW Environmental Criteria for Road 
Traffic Noise (ECRTN) (EPA, 1999).  This review concluded that the range of results is sufficiently 
diverse that it was not reasonable to issue new noise criteria for sleep disturbance. 

From the research, DECC[W] recognised that current sleep disturbance criterion of an LA1, (1 
minute) not exceeding the LA90, (15 minute) by more than 15 dBA is not ideal.  Nevertheless, as 
there is insufficient evidence to determine what should replace it, DECC[W] will continue to use it 
as a guide to identify the likelihood of sleep disturbance.  This means that where the criterion is 
met, sleep disturbance is not likely, but where it is not met, a more detailed analysis is required. 

The detailed analysis should cover the maximum noise level or LA1, (1 minute), that is, the extent to 
which the maximum noise level exceeds the background level and the number of times this 
happens during the night-time period. Some guidance on possible impact is contained in the review 
of research results in the appendices to the ECRTN.  Other factors that may be important in 
assessing the extent of impacts on sleep include: 

 How often high noise events will occur. 

 Time of day (normally between 10pm and 7am). 
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 Whether there are times of day when there is a clear change in the noise environment (such as during 
early morning shoulder periods). 

 The LA1, (1 minute) descriptor is meant to represent a maximum noise level measured under “fast” time 
response.  DECC[W] will accept analysis based on either LA1, (1 minute) or LAmax” 

For the purposes of this assessment, the following night-time sleep disturbance noise goal has been used: 

 Night-time (10.00 pm to 7.00 am) RBL +15 dBA “screening criterion”  

4.4 Construction-Related Vibration Assessment Criteria 

The effects of vibration in buildings can be divided into three main categories – those in which the occupants 
or users of the building are inconvenienced or possibly disturbed, those where the building contents may be 
affected and those in which the integrity of the building or the structure itself may be prejudiced. 

4.4.1 Human Comfort Vibration 

The EPA’s Assessing Vibration: a technical guideline provides guideline values for continuous, transient and 
intermittent events that are based on a Vibration Dose Value (VDV) rather than a continuous vibration level.  
The VDV is dependent upon the level and duration of the short-term vibration event, as well as the number of 
events occurring during the daytime or night-time period. 

The VDVs recommended in the document for vibration of an intermittent nature (ie construction works where 
more than three distinct vibration events occur) are presented in Table 6. 

Table 6 Acceptable Vibration Dose Values for Intermittent Vibration (m/s1.75) (Assessing Vibration: a 
technical guideline) 

Building Type  Preferred Vibration Dose Value 
(m/s1.75) 

Maximum Vibration Dose Value 
(m/s1.75) 

Critical Working Areas (e.g. hospital 
operating theatres, precision 
laboratories) 

0.10 0.20 

Residential Daytime 0.20 0.40 
Residential Night-time 0.13 0.26 
Offices, schools, educational institutions 
and places of worship 

0.40 0.80 

Workshops 0.80 1.60 
Note: Daytime is 7:00 am to 10:00 pm and night-time is 10:00 pm to 7:00 am 

4.4.2 Effects on Building Contents 

People can perceive floor vibration at levels well below those likely to cause damage to building contents or 
affect the operation of typical equipment.  For most receivers, the controlling vibration criterion will be the 
human comfort criterion, and it is therefore not normally required to set separate criteria in relation to the 
effect of construction vibration on most building contents. 

Where appropriate, objectives for the satisfactory operation of critical instruments or manufacturing 
processes should be sourced from manufacturer’s data and/or other published objectives. 
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4.4.3 Structural Damage Vibration 

Structural damage vibration limits are based on Australian Standard AS 2187: Part 2-2006 Explosives - 
Storage and Use - Part 2: Use of Explosives and British Standard BS 7385 Part 2-1993 Evaluation and 
measurement for vibration in buildings Part 2.  These standards provide frequency-dependent vibration limits 
related to cosmetic damage, noting that cosmetic damage is very minor in nature, is readily repairable and 
does not affect the structural integrity of the building.  The recommended vibration limits from BS7385 for 
transient vibration for minimal risk of cosmetic damage to residential and industrial buildings is shown in 
Table 7. 

Table 7 Transient Vibration Guide Values for Minimal Risk of Cosmetic Damage (BS7385) 

Line Type of Building Peak component particle velocity in frequency range 
of predominant pulse 
4 Hz to 15 Hz 15 Hz and above 

1 Reinforced or framed structures Industrial 
and heavy commercial buildings 

50 mm/s at 4 Hz and above 

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

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

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

 

4.5 Ground-Borne (Regenerated) Noise 

Ground-borne (or regenerated) construction noise can be present on construction projects where vibration 
from activities such as rockbreaking, road heading, rotary cutting and rock drilling/sawing can be transmitted 
through the ground and into the habitable areas of nearby buildings.  Ground-borne noise occurs when this 
vibration in the ground and/or building elements is regenerated as audible noise within areas of occupancy 
inside the building. 

The NSW EPA’s ICNG defines internal ground-borne noise goals for residential receivers of 40 dBA 
LAeq(15minute) during the evening (6:00 pm to 10:00 pm) and 35 dBA LAeq(15minute) during the night-time 
(10:00 pm to 7:00 am).  The goals are only applicable when ground-borne noise levels are higher than 
airborne noise levels. 

5 CONSTRUCTION NOISE AND VIBRATION ASSESSMENT 

5.1 Airborne Construction Noise Assessment 

In order to quantify the likely construction noise emissions, a three-dimensional computer noise model was 
prepared for the project area.  

Airborne noise modelling was undertaken using the CONCAWE industrial noise algorithm as implemented in 
the SoundPLAN V7.1 acoustic modelling software.  The model for these sites includes source noise 
emission levels, ground topography, location of sources and receivers, acoustic shielding provided by 
intervening ground topography, air absorption, ground effects and the duration of equipment usage within the 
assessment period.  The noise modelling algorithms are consistent with the noise prediction process 
recommended in Australian Standard AS 2436-2010 Guide to noise and vibration control on construction, 
demolition and maintenance sites. 

5.1.1 Noise Goals 

The LAeq(15minute) NMLs at the identified representative receiver locations (refer to Figure 1) have been 
determined on the basis of unattended background noise monitoring undertaken for the project and in 
accordance with the NSW EPA’s ICNG.  The NMLs which are relevant to the proposed works are detailed in 
Table 8. 
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Table 8 Noise Management Levels  

Rec. 
ID 

Receiver Description Classification Representative 
Monitoring 
Location  
(if applicable) 

LAeq(15minute) NML (dBA) 
Standard 
Const.1 

Out-of-Hours1 

Daytime  
(RBL + 10) 

Daytime  
(RBL + 5) 

Evening 
(RBL + 5) 

Night-time 
(RBL + 5) 

C-01 Offices Commercial n/a 70 n/a n/a n/a 
C-02 Offices Commercial n/a 70 n/a n/a n/a 
C-03 NSW Housing Board 

Building 
Commercial n/a 70 n/a n/a n/a 

H-01 Sydney Harbour YHA Hotel NM-S02 79 74 72 58 
H-02 Shangri-La Hotel Hotel NM-S02 79 74 72 58 
H-03 Quay West Tower Hotel NM-S02 79 74 72 58 
O-01 Holy Trinity Anglican 

Church Millers Point 
Place of 
Worship 

n/a 55 n/a n/a n/a 

O-02 Sydney Observatory Museum n/a 55 55 55 n/a 
O-03 Fort Street Public 

School 
Primary School n/a 55 n/a n/a n/a 

O-04 National Trust Centre Museum n/a 55 55 55 n/a 
O-05 King George V 

Recreation Centre 
Sports and 
Recreation 
Facility 

n/a 60 60 60 n/a 

O-06 St Philip's Church of 
England 

Places of 
Worship  

n/a 55 55 55 n/a 

O-07 Lang Park Passive 
Recreation 
Area 

n/a 60 60 60 n/a 

O-08 St Patrick's Catholic 
Church 

Places of 
Worship  

n/a 55 55 55 n/a 

R-01 Residential Residential NM-S03 71 66 66 55 
R-02 Residential Residential NM-S03 71 66 66 55 
R-03 Multi-storey Residential Residential NM-S01 79 74 72 57 
R-04 Multi-storey Residential Residential NM-S01 79 74 72 57 
R-05 Multi-storey Residential Residential NM-S01 79 74 72 57 
R-06 Residential Residential NM-S03 71 66 66 55 
R-07 Multi-storey Residential Residential NM-S02 79 74 72 58 
R-08 Multi-storey Residential Residential NM-S02 79 74 72 58 
Note 1:  Standard construction hours are 7.00 am to 6.00 pm Monday to Friday, 8.00 am to 1.00 pm on Saturdays with no work on 

Sundays or Public Holidays.  Evening hours are 6.00 pm to 10.00 pm.  Night-time hours are 10.00 pm to 7.00 am Sunday 
to Saturday and 10.00 pm Saturday to 8.00 am Sunday. 

5.1.2 Construction Scenarios and Equipment Sound Power Levels 

The proposed works for the southern works consist of the various construction scenarios as detailed in 
Appendix D.   
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5.1.3 Construction Noise Predictions 

Consistent with the requirements of the ICNG, the construction noise impacts are based on a worst-case 
assessment.  The guideline recommends that the realistic worst-case or conservative noise levels from the 
source should be predicted for assessment locations representing the most noise-exposed residences or 
other sensitive land uses.  Indicative distances from the various receivers to the construction work areas are 
presented in Table 2.   

The majority of buildings at the assessment locations are multi-storey.  For the construction noise 
assessment, noise levels are calculated at all floors of the assessed buildings.  The highest noise level for 
each building is then use to represent the most affected location of each building due to the construction 
works.   

The predictions therefore represent the maximum LAeq(15minute) noise level that is likely to be apparent at 
each receiver in the vicinity of each activity.  Reduced construction noise impacts would be apparent at 
facades not facing the works and at receiver positions with acoustic shielding from the works. 

Given the size of the work area, it is expected that, for significant periods, the actual construction noise levels 
will be lower than those predicted at the most-exposed receiver.  This is because the noise levels presented 
in this report are based on a realistic worst-case assessment, when the works are immediately adjacent to 
each receiver and therefore at their closest. 

Furthermore, the calculated noise levels will inevitably depend on the number of plant items and equipment 
operating at any one time and their precise location relative to the receiver of interest.  In practice, the noise 
levels will vary due to the fact that plant and equipment will move about the worksites and will not all be 
operating concurrently.   

Given the works are proposed mainly during night-time periods, Table 9 and Table 10 present a summary of 
the night-time LAeq(15minute) noise level predictions.  The full daytime, evening and night-time LAeq(15minute) 
noise level predictions in comparison to the relevant NMLs for each receiver, where appropriate, are 
presented in Appendix E.   

A review of the SLR construction noise source database and experience on previous construction projects 
indicates that 8 dB can be added to the predicted LAeq(15minute) noise levels in order to give a conservative 
estimate of the LA1(60second) noise emission levels.  These levels, where appropriate, are also presented in 
Appendix E. 
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Table 9 Construction Noise Summary – Exceedance of Night-time NML 
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01a - Remove concrete barriers and kerbs  n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

01b - Clean up excavated material and 
dispose off site 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

01c - Saw cutting concrete kerbs and 
pavement 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

01d - Set up formwork, reinforcement n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

01e - Reinforcement mostly assembled off 
site, some on site assembly required 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

01f - Pour concrete n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

U
nd

er
gr

ou
nd

 s
er

vi
ce

s 

02a - Sawcut concrete and AC pavement n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

02b - Remove concrete median sections n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

02c - Excavate trench for pipe and pit 
installation 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

02d - Clean up excavated material and 
dispose off site 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

02e - Compact trench base n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

02f - Install and compact bedding, side and 
overlay zone material  

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

02g - Install and compact select material 
over trench 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

= compliance    = ≤10 dB    = 10 dB to ≤20 dB    = >20 dB or LAeq(15min) >75 dBA 
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02h - Install infill median sections using 
concrete 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

02i - Concrete pavement to be doweled to 
adjoining pavement by drilling into adjacent 
concrete and installing dowels using epoxy 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

P
av

em
en

t r
ep

ai
rs

 

03a - Remove concrete pavement slabs n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

03b - Clean up excavated pavement 
material and dispose off site 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

03c - Saw cutting concrete kerbs and 
pavement 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

03d - Remove existing AC pavement and 
dispose off site 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

03e - Pave new AC pavement layer n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

R
em

ov
e 

to
ll 

bo
ot

h 
st

ru
ct

ur
e 

04a - Remove air conditioning units, fire 
extinguishers, electrical equipment from toll 
booth cabins 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

04b - Remove bottom toll booth cabin panel 
sections for disposal off site.  

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

04c - Dismantle and remove tolling 
equipment 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

04d - Relocate CCTV camera. Inst. 
requiring communications and power 
connections, concrete footing and post 
installation 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

04e - Appropriately remove hazardous 
materials from toll booths and cabins1 

n/a n/a n/a - - - n/a n/a n/a n/a n/a n/a n/a n/a - - - - - - - - 
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04f - Remove sheet metal, canopy soffit 
from toll booth 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

04g - Remove portal frame in sections to 
allow for minimal lane closures being 
required.  

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

04h - Remove concrete plinths around toll 
booths 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

04i - Remove concrete barriers, steel rails 
at surrounds of toll booths 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

04j - Remove concrete slabs, install dowel 
bars for connection for access point infill 
slabs 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

04k - Construct precast concrete infill slabs 
to toll booth access points 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

04l - Construct block wall and infill with 
concrete or sand cement mix at northern 
most toll point 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

R
em

ov
e 

ca
nd

y 
ba

r 

so
ck

et
s 

05a - Remove concrete pavement slabs 
using jackhammers and/or backhoe rock 
breaker attachment 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

05b - Clean up excavated material and 
dispose off site 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

05c - Infill excavated areas with AC or 
concrete 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

In
st

al
l n

ew
 

di
re

ct
io

na
l a

nd
 

va
ria

bl
e 

sp
ee

d 

lim
it 

si
gn

ag
e 06a - Signage manufactured off site and 

brought to site for installation 
n/a n/a n/a 

   
n/a n/a n/a n/a n/a n/a n/a n/a 

        

06b - Structure may need to be 
strengthened by welding of steel stiffener 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
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plates or similar 

06c - Attachment points to be provided to 
gantry structure for sign installation 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

06d - Power and communications to be 
provided to structure (see underground 
utilities) 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

06e - Installation of sign, requires lane 
closures, lighting towers 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

In
st

al
l n

ew
 li

gh
tin

g
 07a - Excavate for footings n/a n/a n/a 

   
n/a n/a n/a n/a n/a n/a n/a n/a 

        

07b - Set up formwork, reinforcement n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

07c - Reinforcement mostly assembled off 
site, some on site assembly required 

n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

07d - Pour concrete n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

T
re

e 
R

em
ov

al
 

08a - Tree cutting and removal  n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
        

08b - Mulching n/a n/a n/a 
   

n/a n/a n/a n/a n/a n/a n/a n/a 
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Note 1: Equipment currently unknown. 

 

Table 10 Construction Noise Summary – Exceedance of Night-time NML (Work Area 6 Predictions) 
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 03d - Remove existing AC pavement and dispose off site 

  

03e - Pave new AC pavement layer 
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06d - Power and communications to be provided to structure (see underground utilities) 
  

06e - Installation of sign, requires lane closures, lighting towers 
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5.1.4 Discussion 

Due to the close proximity of the proposed works, many residential receivers are predicted to be 
subjected to noise levels which exceed 75 dBA and would therefore be considered as ‘highly noise 
affected’ as defined by the ICNG (refer to Section 4.2).  Significant exceedances of the NMLs are also 
apparent. 

The higher NML exceendances are typically related to construction scenarios using noise intensive 
machinery such as concrete saws and rockbreakers in the vicinity of the adjacent receivers.  Maximum 
NML exceedances of 26 dB, 26 dB and 25 dB during daytime, evening and night-time out-of-hours 
periods are predicted respectively. 

The sleep disturbance screening goal is also predicted to be exceeded by up to 23 dB for these works. 

It is however reiterated that the presented predictions and above discussion are for a worst-case 
scenario, whereby the construction works are at their closest point to each assessment receiver.  
Given that works are only likely to be adjacent to a particular receiver for a reasonably small 
percentage of the full duration of the works, the subsequent noise levels when works move away from 
a particular location would be notably less than the levels presented in Table 9, Table 10 and 
Appendix E. 

5.2 Ground-borne Noise 

The ICNG notes that the ground-borne noise NMLs are only applicable when ground-borne noise 
levels are higher than the corresponding airborne noise levels.   

When considering the location of the proposed works in relation to adjacent receivers (ie surface 
works with negligible screening effects), together with the likely external sensitive receiver airborne 
noise levels of 65 dBA to 75 dBA from the construction works, an assessment of ground-borne noise 
is not required given ground-borne noise levels from the works are likely to be >10 dB below any 
apparent internal noise level.  

This outcome results from a combination of the following: 

 The proposed construction methodology, ie concrete sawing of the concrete elements prior to 
rock breaking. 

 The offset distance and vibration propagation path between the works and the potential receivers. 

 The significant coupling loss which would be apparent at the interface of the ground and the 
foundations of the multi-storey buildings. 

 Additional floor-to-floor losses of vibration propagation due to sensitive areas not being likely on 
the ground floor. 

5.3 Construction Vibration Assessment 

5.3.1 Vibration Propagation 

The major potential sources of vibration from the proposed construction activities are during concrete 
removal works using rock hammers and jackhammers. 

The propagation of vibration through the ground is a complex phenomenon.  Even for a simple source, 
the received vibration at any point may include the arrival of several different wave types and depend 
on other effects such as material damping, reflection, and impedance mismatch caused by changes in 
ground conditions along the propagation path.   
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It is useful to note that predictions of vibration normally involve a combination of empirical and 
analytical methods as the various characteristics are normally not sufficiently defined to enable full 
analytical modelling 

5.3.2 Guideline Safe Working Distances 

As a guide, safe working distances for typical items of vibration intensive plant are provided in 
Table 11.  The safe working distances are quoted for both “cosmetic” damage (refer to BS 7385:2 
Evaluation and Measurement for Vibration in Buildings Part 2: Guide to Damage Levels from Ground-
borne Vibration) and human comfort (refer to EPA’s Assessing Vibration: a technical guideline).  The 
safe working distances for building damage must be complied with at all times, unless otherwise 
approved by the relevant authority. 

Table 11 Recommended Safe Working Distances for Vibration Intensive Plant 

Plant Item Rating/Description Safe Working Distance 
Cosmetic Damage 
(BS 7385) 

Human Response 
(EPA Vibration 
Guideline) 

Vibratory Roller < 50 kN (Typically 1-2 tonnes) 5 m 15 m to 20 m 
< 100 kN (Typically 2-4 tonnes) 6 m 20 m 
< 200 kN (Typically 4-6 tonnes) 12 m 40 m 
< 300 kN (Typically 7-13 tonnes) 15 m 100 m 
> 300 kN (Typically 13-18 tonnes) 20 m 100 m 
> 300 kN (>18 tonnes) 25 m 100 m 

Small Hydraulic 
Hammer 

(300 kg -  5 to 12t excavator) 2 m 7 m 

Medium Hydraulic 
Hammer 

(900 kg - 12 to 18t excavator) 7 m 23 m 

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

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

The safe working distances presented in Table 11 are indicative and will vary depending on the 
particular item of plant and local geotechnical conditions.  They apply to addressing the risk of 
cosmetic (minor - easily reparable) damage of typical buildings under typical geotechnical conditions. 

For the subject works, a Medium Hydraulic Hammer (or equivalent) or Jackhammer would typically 
be used for concrete removal works.   

5.3.3 Construction Vibration Predictions 

In relation to human comfort (response), the safe working distances relate to continuous vibration.  For 
most construction activities, vibration emissions are intermittent in nature and for this reason, higher 
vibration levels, occurring over shorter periods, are allowed. 

Furthermore, vibration intensive works are only likely to be required in certain sections of the project 
area where existing concrete is required to be removed to facilitate lane reconfiguration.  For each of 
the assessment receivers, Table 12 presents the potentially shortest distance to the nearest location 
which is likely to require concrete removal. 
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Table 12 Distance to Closest Vibration Intensive Construction Works 

Receiver ID Approximate Distance (m) Receiver ID Approximate Distance (m) 
C-01 40 O-06 20 
C-02 20 O-07 20 
C-03 20 O-08 20 
H-01 50 R-01 >100 
H-02 25 R-02 >100 
H-03 >100 R-03 >100 
O-01 >100 R-04 30 
O-02 70 R-05 >100 
O-03 40 R-06 >100 
O-04 55 R-07 >100 
O-05 25 R-08 45 
 

In general, due to the separation distance between the vibration generating works and the nearby 
receivers, the levels of vibration produced by the proposed construction activities is expected to lie 
below the cosmetic damage criteria.  However the use of a Medium Hydraulic Hammer when 
operating continuously adjacent to the nearest sensitive receivers may result in vibration levels that 
begin to approach the recommended levels with respect to human response.  

At locations where the works would be in close proximity to buildings and other sensitive structures, 
judicious selection of plant and equipment would be necessary for vibration intensive activities.  
Vibration monitoring is also recommended to confirm the safe working distances. 

5.3.4 Heritage Buildings 

At this stage of the project, the construction vibration assessment of heritage sites and buildings within 
the project area (previously identified in Section 3.2) is considered in the same manner as other 
buildings located in close proximity to the works (ie judicious selection of plant and equipment would 
be necessary for vibration intensive activities).  It is however noted that the heritage sites and 
buildings in the vicinity of the southern works are typically offset from the vibration intensive 
construction works by distances beyond the safe working distances presented in Table 11 . 

It is recommended that during the later stages of the design process, building surveys of such 
properties are carried out in order to assess the potential for increased susceptibility to building 
damage from vibration.  Should these buildings be considered more susceptible to vibration, reduced 
vibration criteria levels presented in Table 7 may be applicable and subsequently adopted.  The 
selection process for suitable equipment to be used in the vicinity of these buildings would be 
influenced by any change in project vibration criteria. 

5.4 Construction Mitigation Measures 

The expected exceedances may at times be concerning for surrounding receivers and particular effort 
should be directed towards the implementation of all reasonable noise and vibration mitigation and 
management strategies. 

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

 Planning of the higher Noise Management Level exceedance activities/locations to be undertaken 
predominantly during the daytime and evening periods, where available and possible. 

 Briefing of the work team in order to create awareness of the locality of sensitive receivers and 
the importance of minimising noise emissions, especially during night-time periods.   
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 Ensuring spoil is placed and not dropped into awaiting trucks. 

 Use of less noise/vibration-intensive equipment, where reasonable and feasible. 

 Ensuring that the affected community is kept aware of the current and future construction works 
through a proactive communication strategy.  

5.4.1 Additional Mitigation Measures – Construction Noise and Vibration Guideline 

In many instances, impacts from construction noise are unavoidable and it is not feasible to achieve 
the construction noise objectives.  Therefore the RMS Construction Noise and Vibration Guideline 
(CNVG) includes a list of additional noise mitigation measures which aim to manage the potential 
noise impacts.   

The exceedances presented in Table 9 and Table 10 are also sufficient to require consideration of 
additional mitigation measures in accordance with the RMS CNVG.  A summary of the RMS CNVG 
requirements for additional noise mitigation is provided in Table 14.   

Table 14 Additional Mitigation Measures Matrix – Airborne Construction Noise 

Time Period Mitigation Measure1 

LAeq(15minute) Noise Level above Background (RBL)  
5 to 10 dB 
Noticeable 

10 to 20 dB 
Clearly 
Audible 

20 to 30 dB 
Moderately 
Intrusive 

>30 dB  
Highly 
Intrusive 

Mitigation Level Symbol2 

    
All Periods (>75 dBA) - - - N, V, PC, RO 

Standard Mon-Fri (7am - 6pm) - - N, V N, V 

Sat (8am - 1pm) 

Sun/Pub Hol. (Nil) 

OOHW 
Period 1 

Mon-Fri (6pm - 10pm) - N, R1, NR V, N, R1, NR V, IB, N, R1, 
NR, PC, SN Sat (7am - 8am)  & 

(1pm - 10pm) 

Sun/Pub Hol. (8am - 6pm) 

OOHW 
Period 2 

Mon-Fri (10pm - 7am) N V, N, R2, NR V, IB, N, PC, 
SN, R2, NR 

AA, V, IB, N, 
PC, SN, R2, 
NR Sat (10pm - 8am)  

Sun/Pub Hol. (6pm - 7am) 
Note 1: The following abbreviations are used:  Alternative Accommodation (AA), Respite Period 1 (R1), Verification (V), 

Phone calls (PC), Individual briefings (IB), Specific notifications (SN), Notification (N), Respite Period 2 (R2), 
Negotiated Respite (NR) 

Note 2: Mitigation Level Symbols as presented in Table 9 and Table 10.  

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

This document would address each major stage of the construction works and identify the appropriate 
noise and vibration mitigation and management measures that are to be applied to the works.  The 
document would include procedures for when it will be necessary for the project to undertake 
community liaison measures such as letter box drops, Specific Notifications and Respite periods, etc.    

Vibration monitoring may be required to confirm the safe working distances at specific sites. 
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6 OPERATIONAL NOISE ASSESSMENT  

The SHB Southern Toll Plaza Upgrade includes the removal of the redundant toll booths on the 
southern approaches to the bridge.  Subsequent to these removal works, the southern approaches 
and toll plaza area would be realigned to facilitate simplified navigation across the bridge and reduced 
need for lane merging. 

6.1 Road Noise Criteria 

The NSW Government issued the Road Noise Policy (RNP) on 1 July 2011 which is appropriate for 
assessing potential road traffic noise impacts on public roads.  The document identifies strategies that 
address the issue of road traffic noise from: 

 Existing roads 

 New road projects 

 Road redevelopment projects 

 New traffic-generating developments 

The RNP noise criteria aim to protect amenity inside and immediately around permanent residences, 
schools, hospitals and other sensitive land uses, rather than at all points in a given locality, which 
would not be practical or possible. 

The RNP assessment criteria for various road categories and land uses identify noise levels that 
provide for a degree of amenity appropriate for the land use and road category. 

Although it is not mandatory to achieve the noise assessment criteria in the RNP, project proponents 
need to provide justification if it is not considered feasible or reasonable to achieve them. 

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

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

6.1.1 Road Redevelopments 

The RNP details when the criteria defined in the document are applicable.  The definition of a 
‘Redeveloped’ road project is: 

“An existing freeway, arterial or sub-arterial road corridor where it is proposed to increase 
traffic-carrying capacity, increase the number of heavy vehicles by more than 50% (eg. from 
10% HV to 15% HV) or change the road alignment through design or engineering changes. 
Redevelopment does not cover minor road works designed to improve safety, such as 
straightening curves, installing traffic control devices or making minor road alignments.” 

This is also followed through in the RMS’s Environmental Noise Management Manual (ENMM), 
whereby ‘Redeveloped’ projects: 

“expressly do not include “minor road works designed to improve safety, such as 
straightening curves, installing traffic control devices or making minor road [re]alignments”.” 

Given that the realignment works associated with the SHB Tolling Works are entirely within the 
existing road alignment and are also proposed to improve safety, the works are therefore considered 
as ‘minor’ and a full assessment against the RNP criteria is not required. 
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Notwithstanding the above, a high levels assessment of the proposed changes has been undertaken 
to determine the likelihood of any changes in operational noise due to the proposed realignment 
works. 

6.2 Operational Noise Assessment 

6.2.1 Increase in Traffic Speed 

The removal of the southern tolling booths and subsequent realignment of the southern plaza and 
approaches would facilitate an increase in posted speeds from the current 40 km/h to 70 km/h.  Whilst 
this is a potentially significant increase in posted speed, the current 40 km/h area is noted as only 
being applied at the toll booth plaza and is a relatively small section.   

Furthermore, any increase in noise level due to increased average vehicle speeds through this section 
is anticipated to be offset by the fact that the traffic flow would be significantly smoother, with 
considerably reduced need for lane changing.  The realignment will also remove the need for vehicles 
to brake and then accelerate whilst navigating through the existing toll booths to the various exits on 
the south of the bridge. 

With consideration of the above, there is anticipated to be no change in operational noise levels from 
the increasing in posted speeds from the current 40 km/h to 70 km/h at the southern toll plaza. 

6.2.2 Increase in Traffic Volumes 

Traffic volumes were concurrently measured during the ambient noise logging period.  Project opening 
and future (10 years after project opening) traffic volumes have been supplied by RMS.   

This data shows that traffic volumes for the Sydney Harbour Bridge are anticipated to remain 
reasonably constant, with growth in the future assessment year being projected to be negligible.  It is 
noted that this growth is also attributable to nature traffic growth and is not associated with the SHB 
Southern Toll Plaza Upgrade. 

With consideration of the above, it is anticipated that there would essentially be no change in 
operational noise levels between the opening and future assessment years due to the southern works 
of the project. 

6.3 Bus Readiness Bays  

Bus readiness bays are proposed as part of the SHB Southern Toll Plaza Upgrade on the eastern side 
of the eastern city-bound off ramp between the Cahill Expressway and Grosvenor Street.  It is 
proposed to provide bays for Wynyard in-services for up to 12 buses.  The bays would only be used 
between the PM peak hours of 3 pm and 8 pm. 

6.3.1 Noise Criteria 

Typically either the EPA’s Industrial Noise Policy (INP) or  Road Noise Policy (RNP) are used for 
guiding acoustical assessments of transport interchanges, readiness bays and car parks.  The specific 
site and operations are used to inform the assessment on a case by case basis.  For example, where 
a car park or interchange is part of a fixed facility outside the road corridor, the INP methodology may 
be suited to guiding the assessment.  With regard to noise from vehicles within the road corridor, the 
guidelines contained in the RNP are considered applicable. 
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6.3.1.1 Road Noise Policy Guidelines for Transitways 

Table 13 sets out the RNP assessment criteria for off-road and on-road bus transitways.  The criteria 
for bus transitways aim to assist future public transport proposals and ensure that any adverse 
amenity effects that might be associated with increased public transport use are properly assessed 
and minimised to the greatest extent possible.  

Table 13 RNP Transitway Noise Assessment Criteria for Existing Residential Land Uses 

Transitway Type Assessment Criteria (dBA) Additional Considerations 
Daytime 
(7 am–10 pm) 

Night-time 
(10 pm–7 am) 

Off-road Transitway LAeq(15hour) 60 
(external) 

LAeq(9hour) 50 
(external) 

The total noise level from the 
transitway is to be assessed against 
the criteria. 

On-road Transitway The noise assessment criteria for 
residential land uses apply as 
appropriate to the existing road 
classification, e.g. freeway/arterial/sub-
arterial or local road classification1. 

The total combined noise level from the 
road including the transitway and other 
traffic is to be assessed against the 
criteria. 

Note 1: For existing residences affected by noise from redevelopment of existing freeway/arterial/subarterial roads, the 
RNP assessment criteria (external levels) are LAeq(15hour) 60 dBA and LAeq(9hour) 55 dBA. 

It is noted that the RNP refers the assessment of noise from stationary vehicles to the Road Transport 
(Safety and Traffic Management) (Road Rules) Regulation 1999 and includes the following guidance 
(contained in Appendix C6 of the RNP): 

“The Road Transport (Safety and Traffic Management) (Road Rules) Regulation 1999 
requires the driver of a motor vehicle, when it is stationary, to stop the engine as often as 
necessary to prevent noise.” 

For the assessment of bus readiness bays, it is therefore appropriate to base the predictions on an 
estimated waiting duration when the vehicle would be allowed to remain at idle with the engine 
running.  Beyond this duration the driver would be required to stop the engine until required to depart. 

6.3.1.2 Project Specific Noise Goals – Operational Noise 

The proposed use of the bus readiness area is during PM peak hours only (3 pm to 8 pm), therefore 
only the daytime RNP criteria are applicable – refer to Table 13. 

6.3.2 Noise Impact Assessment 

The calculations are based on the information as outlined in Table 14.  Hourly bus volumes were 
provided by RMS. 

Table 14 Noise Calculation Parameters 

Description Input 
Hourly Bus Volumes 3pm – 4pm –  10 buses 

4pm – 5pm –  12 buses 
5pm – 6pm –  38 buses 
6pm – 7pm – 7 buses 
7pm - 8pm – 3 buses 

Waiting Duration at Idle (Per Bus) 2 minutes 
Distance to Nearest Receiver Position 20 meters 
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Noise predictions at the nearest receiver locations surrounding the bus readiness area have been 
undertaken and are summarised in Table 15.   

Table 15 Noise Impact Assessment Summary at Nearest Receiver Location 

Site Activity Assessment 
Period 

Noise Level - LAeq(15hour) (dBA) Compliance? 
Predicted1 RNP On-road 

Transitway 
Criteria2 

Bus Readiness Daytime  53 60 Yes 
Note 1: Predicted level calculated from ‘worst case’ receiver. 
Note 2: For existing freeway/arterial/subarterial roads. 

The information contained in Table 15 indicates that the proposed bus readiness bays will comply with 
the established assessment criteria. 

6.3.3 Bus Readiness Bays – Existing Noise Levels 

A review of the existing noise levels at the nearest noise logging location to the proposed bus 
readiness area has been completed.  The results of the survey at the closest location are presented in 
Table 16. 

Table 16 Summary of Unattended Noise Logging – Background Noise Levels 

 

Given that the existing LAeq noise level in the vicinity of the proposed bus readiness bay is significantly 
higher than the predicted noise level from the proposed operation of the bus readiness bay, it is 
considered unlikely that idling buses would result in a significant impact at the nearest receivers.   

6.3.4 INP 

Whilst the INP does not deal with noise from transportation corridors and public road, an assessment 
of the bus readiness bay against the INP criteria has been undertaken for reference. 

6.3.4.1 Noise Criteria 

The INP provides a framework and process for deriving noise criteria to be used when assessing the 
potential impacts from industrial sources of noise.  The INP criteria for industrial noise sources have 
two components:  

 Controlling the intrusive noise impacts in the short term for residences. 

 Maintaining noise level amenity for particular land uses for residences and other land uses. 

6.3.4.2 Intrusiveness Criterion 

In setting an Intrusive noise goal, a statistically rigorous estimate of the ambient (background) LA90 
noise level, termed the RBL, needs to be established at the nearest sensitive receivers.  An ‘RBL plus 
5 dBA’ criterion is then applied to the 15-minute LAeq noise emissions of the noise source in question 
at the nearest receivers of interest. 

Location Period LA90 LAeq 
NM-S02 Daytime 69 73 

Evening 67 71 
Night-time 53 67 
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6.3.4.3 Amenity Criterion 

The Amenity assessment is based on noise criteria specific to land use and associated activities.  The 
criteria relate only to industrial-type noise and do not include road, rail or community noise. 

The cumulative effect of noise from industrial sources needs to be considered in assessing the impact.  
In order to determine the amenity noise goal, the maximum ambient LAeq noise levels within an area 
should not normally exceed the acceptable noise levels specified in Table 17.  Where existing LAeq 
noise levels approach or exceed the acceptable noise levels given in Table 17, LAeq noise design 
goals are set below the existing LAeq levels in order to limit any further increase or “creep” in the 
ambient levels. 

An extract from the INP that relates to the amenity criteria recommended for the receiver type relevant 
to this assessment (ie urban) is given in Table 17. 

Table 17 Amenity Criteria - Recommended LAeq Noise Levels from Industrial Noise Sources  

Type of 
Receiver 

Indicative Noise 
Amenity Area 

Time of Day Recommended LAeq1 Noise Level (dBA) 
Acceptable Recommended 

Maximum 
Residence Urban Daytime 60  65  

Evening 50  55  
Night-time 45  50  

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

6.3.4.4 Ambient Noise Monitoring Results 

The results of the ambient noise survey at the closest location to the proposed bus readiness area 
which have been used in the assessment are presented in tabular form in Table 16. 

Representative Rating Background Levels (RBL) during standard daytime hours (7.00 am to 6.00 pm), 
the evening period (6.00 pm to 10.00 pm) and the night-time period (10.00 pm to 7.00 am), as 
required by the INP, are provided in Table 16.   

6.3.4.5 Project Specific Noise Goals – Operational Noise 

The project-specific goals for the operational noise emissions, including mechanical plant and 
equipment, covering all criteria (day, evening and night-time) are given in Table 18. 

Table 18 Criteria for Noise Emissions to Nearby Residences 

Time of Day Noise Level (dBA ) 
ANL1     
(period) 

Measured 
RBL 
LA90(15minute)2 

INP Criteria – New Sources 
Intrusive  Amenity  
LAeq(15minute)  LAeq(Period)3 

Daytime 60 69 74 634 

Evening 50 67 72 614 

Night-time 45 53 58 574 

Note 1: ANL Acceptable Noise Level for an urban area. 
Note 2: RBL = Rating Background Level. 
Note 3: Assuming existing noise levels unlikely to decrease. 
Note 4: 10 dB below existing measured LAeq (external).  The INP states that in the case where the existing traffic noise 

level is 10 dB or more above the acceptable noise level and is highly unlikely to decrease in the future, the amenity 
criterion for noise from the industrial noise becomes the LAeq(period)(traffic) minus 10 dB. 
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The proposed use of the bus readiness area is during PM peak hours only (3 pm to 8 pm) situations, 
therefore only the daytime and evening criteria are applicable. 

6.3.4.6 Noise Impact Assessment 

Noise predictions at the nearest receiver locations surrounding the bus readiness area have been 
undertaken and are summarised in Table 19.   

Table 19 Noise Impact Assessment Summary at Nearest Receiver Location 

Site Activity Assess. 
Period 

Noise Level (dBA) Compliance? 
Predicted1,2 INP Criteria – New Sources 
LAeq(15minute)  LAeq(Period) Intrusive  Amenity  

LAeq(15minute)  LAeq(Period)  
Bus Readiness Daytime 62 54 74 63 Yes 

Evening 57 60 72 61 Yes 
Note 1: Predicted level calculated at ‘worst case’ receiver. 
Note 2: Predictions assume 10 and three bus movements in the worst-case 15-minute daytime and evening period 

respectively.  

The information contained in Table 19 indicates that the proposed bus readiness bays will comply with 
the established INP criteria. 

7 CONCLUSIONS  

RMS proposes to modernise and relocate the existing tolling systems of the SHB to the north of the 
bridge.  This presents the opportunity to upgrade and rationalise the southern toll plaza area to lessen 
the overall impact to users of the bridge and to realise cost efficiencies for RMS.   

To facilitate the renewal of the southern bridge area, it is necessary to remove the toll booths to 
rationalise the road space. RMS also proposes to realign and resurface the traffic lanes on the 
Bradfield Highway on the southern approaches to the SHB.   

Noise and vibration predictions for the construction works associated with the Southern Toll Plaza 
Upgrade have been undertaken.  The predictions indicate that some of the proposed activities are 
likely to exceed the construction goals causing a potentially significant impact at some locations and 
should therefore be managed in accordance with mitigation measures as detailed within this report. 

The realignment works associated with the SHB Southern Toll Plaza Upgrade are entirely within the 
existing road alignment and are therefore considered as ‘minor’.  This means that a full assessment of 
the potential operational noise impacts is not required.  Notwithstanding, a high level assessment of 
operational noise has been undertaken and it is anticipated that a negligible change in road traffic 
noise levels would result from the project. 

An assessment of the operation of the bus readiness bays has been undertaken and found to be 
compliant with the specified noise goals. 
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1 Sound Level or Noise Level 

The terms ‘sound’ and ‘noise’ are almost interchangeable, except 
that in common usage ‘noise’ is often used to refer to unwanted 
sound. 
Sound (or noise) consists of minute fluctuations in atmospheric 
pressure capable of evoking the sense of hearing.  The human 
ear responds to changes in sound pressure over a very wide 
range.  The loudest sound pressure to which the human ear 
responds is ten million times greater than the softest.  The decibel 
(abbreviated as dB) scale reduces this ratio to a more 
manageable size by the use of logarithms. 
The symbols SPL, L or LP are commonly used to represent Sound 
Pressure Level.  The symbol LA represents A�weighted Sound 
Pressure Level.  The standard reference unit for Sound Pressure 
Levels expressed in decibels is 2 x 10�5 Pa. 

2 ‘A’ Weighted Sound Pressure Level 

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

Sound  
Pressure Level 
(dBA) 

Typical  
Source 

Subjective 
Evaluation 

130 Threshold of pain Intolerable 

120 Heavy rock concert Extremely noisy 
110 Grinding on steel 
100 Loud car horn at 3 m Very noisy 

90 Construction site with 
pneumatic hammering 

80 Kerbside of busy street Loud 
70 Loud radio or television 
60 Department store Moderate to quiet 
50 General Office 
40 Inside private office Quiet to very quiet 
30 Inside bedroom 

20 Recording studio Almost silent 

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

3 Sound Power Level 

The Sound Power of a source is the rate at which it emits acoustic 
energy.  As with Sound Pressure Levels, Sound Power Levels are 
expressed in decibel units (dB or dBA), but may be identified by 
the symbols SWL or LW, or by the reference unit 10�12 W. 

The relationship between Sound Power and Sound Pressure may 
be likened to an electric radiator, which is characterised by a 
power rating, but has an effect on the surrounding environment 
that can be measured in terms of a different parameter, 
temperature. 

4 Statistical Noise Levels 

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

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

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

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

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

5 Tonality 

Tonal noise contains one or more prominent tones (ie distinct 
frequency components), and is normally regarded as more 
offensive than ‘broad band’ noise. 

6 Impulsiveness 

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

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

• Octave bands (where the centre frequency and width of 
each band is double the previous band) 

• 1/3 octave bands (3 bands in each octave band) 

• Narrow band (where the spectrum is divided into 400 or 
more bands of equal width) 

The following figure shows a 1/3 octave band frequency analysis 
where the noise is dominated by the 200 Hz band.  Note that the 
indicated level of each individual band is less than the overall 
level, which is the logarithmic sum of the bands. 
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8 Vibration 

Vibration may be defined as cyclic or transient motion.  This 
motion can be measured in terms of its displacement, velocity or 
acceleration.  Most assessments of human response to vibration 
or the risk of damage to buildings use measurements of vibration 
velocity.  These may be expressed in terms of ‘peak’ velocity or 
‘rms’ velocity. 
The former is the maximum instantaneous velocity, without any 
averaging, and is sometimes referred to as ‘peak particle velocity’, 
or PPV.  The latter incorporates ‘root mean squared’ averaging 
over some defined time period. 
Vibration measurements may be carried out in a single axis or 
alternatively as triaxial measurements.  Where triaxial 
measurements are used, the axes are commonly designated 
vertical, longitudinal (aligned toward the source) and transverse. 
The common units for velocity are millimetres per second (mm/s).  
As with noise, decibel units can also be used, in which case the 
reference level should always be stated.  A vibration level V, 
expressed in mm/s can be converted to decibels by the formula 
20 log (V/Vo), where Vo is the reference level (10�9 m/s).  Care is 
required in this regard, as other reference levels may be used by 
some organizations. 
 
 
 
 

9 Human Perception of Vibration 

People are able to ‘feel’ vibration at levels lower than those 
required to cause even superficial damage to the most 
susceptible classes of building (even though they may not be 
disturbed by the motion).  An individual's perception of motion or 
response to vibration depends very strongly on previous 
experience and expectations, and on other connotations 
associated with the perceived source of the vibration.  For 
example, the vibration that a person responds to as ‘normal’ in a 
car, bus or train is considerably higher than what is perceived as 
‘normal’ in a shop, office or dwelling. 

10 Over:Pressure 

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

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

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

 
 
 
 
 
 
 
 
 
 
 
 
The term ‘regenerated noise’ is also used in other instances 
where energy is converted to noise away from the primary source.  
One example would be a fan blowing air through a discharge grill. 
The fan is the energy source and primary noise source.  
Additional noise may be created by the aerodynamic effect of the 
discharge grill in the airstream.  This secondary noise is referred 
to as regenerated noise 
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Note 1: Reference to the above graphs indicates that the measured wind speed at the weather station was marginally above 
5 m/s for isolated periods throughout the surveys.  Where the wind speed at the microphone is above 5 m/s, the INP 
requires this data to be excluded from the calculations.  It is however noted that anemometer measurements completed 
during the attended noise logging periods showed notably reduced wind speeds at the noise logging locations in 
comparison to the data recorded at the weather station (typically at 10 m above ground) and illustrated on the above 
graphs.  The reduced wind speeds at the survey locations is as a result of the noise logging equipment typically being 
deployed in locations affected by variations in wind flow patterns due to shelter provided by buildings and other existing 
features.  Review of the measured noise levels indicates consistent noise levels between periods of different wind speed, 
indicating that the measured noise logging data is unlikely to have been adversely affected by wind conditions.  On this 
basis, no data has been excluded due to marginally adverse wind speeds measured at the weather station. 
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Attended ambient noise measurements were undertaken at the noise logger locations in order to quantify 
the noise levels from the various noise sources in the vicinity of the ambient noise monitoring locations.  
During July and August 2012, noise monitoring was conducted on the fifth floor balcony of Unit 501 
Observatory Tower (168 Kent Street) and on the sixth floor balcony of Science House (157 Gloucester 
Street).  Fifteen minute attended measurements were performed using a Svantek Type 957 sound level 
meter at the time of logger deployment and collection. 

All noise measurement instrumentation used in the surveys was designed to comply with the requirements 
of Australian Standard AS 1259.2�1990 Acoustics 	 Sound Level Meters.  Part 2: Integrating – Averaging 
and carried appropriate and current NATA calibration certificates. 

Calibration of the sound level meter was checked before and after each measurement and the variation in 
calibration at all locations was found to be within acceptable limits in all cases.  During each of the 
attended noise measurements, the observer noted the various noise sources and noise levels influencing 
the ambient noise environment.  The acoustic environment at each measurement location is described in 
Table C1. 

Table C1  Attended Ambient Noise Monitoring Results 

Location 
and Date 

Distance from 
Road (m) 

Time of 
Day 

Noise Levels (dBA) Description and Typical 
LAmax Levels (dBA) 

LAmax LA1 LA10 LAeq LA90 

NM�S01 
26/07/2012 

5 m Horizontal 
20 m Vertical 
 

10:35 am 88 81 74 73 70 Bus on Kent Street on�ramp 
81 dBA 
Police siren 88 dBA 
Typical traffic noise level 71�
74 dBA 

NM�S01 
03/08/2012 

5 m Horizontal 
20 m Vertical 
 

10:01 am 81 76 74 73 70 Truck on Western Distributor 
76 dBA 
Bus on Kent Street on�ramp 
81 dBA 
Motorbike on Western 
Distributor 74 dBA 
Coach on Kent Street on�ramp 
76 dBA 
Typical traffic noise level 71�
74 dBA 

NM�S02 
26/07/2012 

35 m Horizontal 
15 m Vertical 

11:42 am 85 77 75 74 72 Bus in near bus lane 76 dBA 
Dust collector at toll booth 
65 dBA 
Typical traffic noise level 71�
74 dBA 

NM�S02 
03/08/2012 

35 m Horizontal 
15 m Vertical 

10:47 am 82 77 75 73 71 Truck on western distributor 
80 dBA 
Motorbike on near lane 80 dBA 
Typical traffic noise levels 72�
75 dBA 

 

The ambient noise environment at both measurement locations was dominated by general traffic on the 
Bradfield Highway and Western Distributor.  The traffic noise level was typically between 71 dBA and 
75 dBA with short term noise events up to 85 dBA due to loud vehicles such as buses, trucks, motorbikes, 
and loud cars. 
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Ref. Item Works Ref Equipment
1 

No of 
items 

Max LAeq Sound 
Power Level (dBA) 

Individual 
Item 

Activity 

1 
  
  
  
  

Traffic barriers 
 

a Remove concrete barriers and 
kerbs 

Jackhammer* 1 1082 119 
Back Hoe (7.5 tonne JCB) 1 102 

Excavator (Breaker)* 1 121 

b Clean up excavated material 
and dispose off site 

Back Hoe (7.5 tonne JCB) 1 102 107 

Bobcat 1 104 

Tipper Truck 1 97 

c Saw cutting concrete kerbs 
and pavement 

Concrete Saw* 1 1152 112 

Generator (small) 1 95 

d Set up formwork, 
reinforcement 

Hand Tools 1 94 101 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

e Reinforcement mostly off site, 
some on site assembly 
required 

Hand Tools 1 94 101 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

f Pour concrete Concrete Truck / Agitator 2 106 111 

Screen Board 2 100 

Concrete Vibrator 2 102 

Generator (small) 1 95 

Daymakers (4 Aspects) 2 77 

2 
  
  
  

Underground 
Service 

a Sawcut concrete and AC 
pavement 

Concrete Saw* 1 1152 112 

Generator (small) 1 95 

b Remove concrete median 
sections 

Jackhammer* 1 1082 119 

Compressor 1 95 

Back Hoe (7.5 tonne JCB) 1 102 

Excavator (Breaker)* 1 1212 

Generator (small) 1 95 

c Excavate trench for pipe and 
pit installation 

Back Hoe (7.5 tonne JCB) 1 102 106 

Bobcat 1 104 

d Clean up excavated material 
and dispose off site 

Back Hoe (7.5 tonne JCB) 1 102 107 

Bobcat 1 104 

Tipper Truck 1 97 

e Compact trench base Wacker Rammer* 1 1082 108 

Generator (small) 1 95 

f Install and compact bedding, 
side and overlay zone material  

Wacker Rammer* 1 1082 109 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

Back Hoe (7.5 tonne JCB) 1 102 
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Ref. Item Works Ref Equipment
1 

No of 
items 

Max LAeq Sound 
Power Level (dBA) 

Individual 
Item 

Activity 

g Install and compact select 
material over trench 

Wacker Rammer* 1 1082 109 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

Back Hoe (7.5 tonne JCB) 1 102 

h Install infill median sections 
using concrete 

Wacker Rammer* 1 1082 109 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

Back Hoe (7.5 tonne JCB) 1 102 

i Concrete pavement to be 
doweled to adjoining 
pavement by drilling into 
adjacent concrete and 
installing dowels using epoxy 

Core Drill 1 98 105 
 Generator (small) 1 95 

Truck (10 tonne) 1 98 

Back Hoe (7.5 tonne JCB) 1 102 

Steel Plates 1 n/a 

3 
  
  
  
  

Pavement repairs 
  
  
  
  

a Remove concrete pavement 
slabs 

Jackhammer* 1 1082 119 

Compressor 1 95 

Generator (small) 1 95 

Back Hoe (7.5 tonne JCB) 1 102 

Excavator (Breaker)* 1 1212 

b Clean up excavated pavement 
material and dispose off site 

Back Hoe (7.5 tonne JCB) 1 102 107 

Bobcat 1 104 

Tipper Truck 1 97 

c Saw cutting concrete kerbs 
and pavement 

Concrete Saw* 1 1152 112 

Generator (small) 1 95 

Water Tanker (8000 litre) 1 98 

d Remove existing AC 
pavement and dispose off site 

Road Profiler 1 107 115 

Tipper Truck 1 97 

Bobcat 1 104 

Super Sucker 1 100 

Jackhammer* 1 1082 

Generator (small) 1 95 

Compressor 1 95 

Concrete Saw* 1 1152 

e Pave new AC pavement layer Truck (10 tonne) 1 98 106 

Paving Machine  1 104 

Shuttle Buggy 1 100 
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Ref. Item Works Ref Equipment
1 

No of 
items 

Max LAeq Sound 
Power Level (dBA) 

Individual 
Item 

Activity 

4 
  
  
  
  
  
  
  
  
  
  
  

Remove toll booth 
structure 
  
  
  
  
  
  
  
  
  
  
  

a Remove air conditioning units, 
fire extinguishers, electrical 
equipment from toll booth 
cabins 

Hand Tools 1 94 101 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

b Remove bottom toll booth 
cabin panel sections for 
disposal off site.  

Hand Tools 1 94 103 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

Screen Board 1 100 

c Dismantle and remove tolling 
equipment 

Hand Tools 1 94 107 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

Elevated Working Platform 2 97 

Hand Tools (electric) 1 96 

Screen Board 2 100 

d Relocate CCTV camera. 
Installation requiring 
communications and power 
connections, concrete footing 
and post installation 

Jackhammer* 1 1082 119 

Compressor 1 95 

Back Hoe (7.5 tonne JCB) 1 102 

Excavator (Breaker)* 1 1212 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

Concrete Truck / Agitator 2 106 

e Appropriately remove haz. 
Mat .from toll booths/cabins 

 Equipment unknown  - - - 

f Remove sheet metal, canopy 
soffit from toll booth 

Hand Tools 1 94 107 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

Elevated Working Platform 2 97 

Hand Tools (electric) 1 96 

Screen Board 2 100 

g Remove portal frame in 
sections to allow for minimal 
lane closures being required.  

Grinder 4"* 1 983 105 

Tipper Truck 1 97 

Back Hoe (7.5 tonne JCB) 1 102 

Excavator (15 tonne) 1 96 

h Remove concrete plinths 
around toll booths 

Jackhammer* 1 108 119 

Compressor 1 95 

Generator (small) 1 95 

Back Hoe (7.5 tonne JCB) 1 102 

Excavator (Breaker)* 1 1212 

Truck (10 tonne) 1 98 
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Ref. Item Works Ref Equipment
1 

No of 
items 

Max LAeq Sound 
Power Level (dBA) 

Individual 
Item 

Activity 

i Remove concrete barriers, 
steel rails at surrounds of toll 
booths 

Hand Tools 1 94 109 

Jackhammer* 1 1082 

Compressor 1 95 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

j Remove concrete slabs, install 
dowel bars for connection for 
access point infill slabs 

Jackhammer* 1 1082 119 

Compressor 1 95 

Generator (small) 1 95 

Back Hoe (7.5 tonne JCB) 1 102 

Excavator (Breaker)* 1 1212 

Core Drill 1 98 

Truck (10 tonne) 1 98 

k Construct precast concrete 
infill slabs to toll booth access 
points 

Concrete Truck / Agitator 2 106 111 

Screen Board 2 100 

Concrete Vibrator 2 102 

Generator (small) 1 95 

Daymakers (4 Aspects) 2 77 

l Construct block wall and infill 
with concrete or sand cement 
mix at northern most toll point 

Concrete Truck / Agitator 2 106 111 

Screen Board 2 100 

Concrete Vibrator 2 102 

Generator (small) 1 95 

Daymakers (4 Aspects) 2 77 

5 
  
  

Remove candy 
bar sockets 
  
  

a Remove concrete pavement 
slabs using jackhammers 
and/or backhoe rock breaker 
attachment 

Jackhammer* 1 1082 119 

Compressor 1 95 

Generator (small) 1 95 

Back Hoe (7.5 tonne JCB) 1 102 

Excavator (Breaker)* 1 1212 

Core Drill 1 98 

Truck (10 tonne) 1 98 

b Clean up excavated material 
and dispose off site 

Back Hoe (7.5 tonne JCB) 1 102 107 

Bobcat 1 104 

Tipper Truck 1 97 

c Infill excavated areas with AC 
or concrete 

Back Hoe (7.5 tonne JCB) 1 102 107 

Bobcat 1 104 

Tipper Truck 1 97 

6 
  

Install new 
directional and 
variable speed 

a Signage manufactured off site 
and brought to site for 
installation 

Truck (10 tonne) 1 98 102 

Mobile Crane (50 tonne) 1 100 
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Ref. Item Works Ref Equipment
1 

No of 
items 

Max LAeq Sound 
Power Level (dBA) 

Individual 
Item 

Activity 

  
  
  

limit signage 
  
  
  
  

b Structure may need to be 
strengthened by welding of 
steel stiffener plates or similar 

Welding Equipment 1 97 100 

Elevated Working Platform 1 97 

c Attachment points to be 
provided to gantry structure 
for sign installation 

Elevated Working Platform 1 97 103 

Hand Tools 1 94 

Generator (small) 1 95 

Compressor 1 95 

Tipper Truck 1 97 

d Power and communications to 
be provided to structure (see 
underground utilities) 

Jackhammer* 1 1082 119 

Compressor 1 95 

Generator (small) 1 95 

Back Hoe (7.5 tonne JCB) 1 102 

Excavator (Breaker)* 1 1212 

Truck (10 tonne) 1 98 

e Installation of sign, requires 
lane closures, lighting towers 

Truck (10 tonne) 1 98 103 

Mobile Crane (50 tonne) 1 100 

Elevated Working Platform 1 97 

7 
  
  
  

Install new 
lighting 
  
  
  

a Excavate for footings Jackhammer* 1 108 119 

Compressor 1 95 

Back Hoe (7.5 tonne JCB) 1 102 

Excavator (Breaker)* 1 1212 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

Concrete Truck / Agitator 2 106 

b Set up formwork, 
reinforcement 

Hand Tools 1 94 101 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

c Reinforcement mostly 
assembled off site, some on 
site assembly required 

Hand Tools 1 94 101 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

d Pour concrete Concrete Truck / Agitator 2 106 111 

Screen Board 2 100 

Concrete Vibrator 2 102 

Generator (small) 1 95 

Daymakers (4 Aspects) 2 77 

8 Tree removal 
a Tree cutting and removal 

Chainsaw 1 103 
103 

Excavator (1.5 tonne) 1 84 

b Mulching Chipper 1 115 115 
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Note 1:   * denotes “annoying” item of equipment, as defined in the ICNG, and as such includes a +5 dBA penalty to predictions. 
Note 2: Overall SWL assumes a maximum 7.5 minutes on-time in any 15-minute period. 
Note 3: Overall SWL assumes a maximum 10 minutes on-time in any 15-minute period. 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

01a - Traffic barriers 
- Remove concrete 
barriers and kerbs  

S-C-01 79 n/a n/a n/a 70 n/a n/a n/a 9 n/a n/a n/a 87 n/a - 
S-C-02 83 n/a n/a n/a 70 n/a n/a n/a 13 n/a n/a n/a 91 n/a - 
S-C-03 83 n/a n/a n/a 70 n/a n/a n/a 13 n/a n/a n/a 91 n/a - 
S-H-01 77 69 67 53 79 74 72 58 - 3 5 19 85 n/a - 
S-H-02 78 69 67 53 79 74 72 58 - 4 6 20 86 n/a - 
S-H-03 75 69 67 53 79 74 72 58 - - 3 17 83 n/a - 
S-O-01 57 n/a n/a n/a 55 n/a n/a n/a 2 n/a n/a n/a 65 n/a - 
S-O-02 67 n/a n/a n/a 55 55 55 n/a 12 12 12 n/a 75 n/a - 
S-O-03 78 n/a n/a n/a 55 n/a n/a n/a 23 n/a n/a n/a 86 n/a - 
S-O-04 81 n/a n/a n/a 55 55 55 n/a 26 26 26 n/a 89 n/a - 
S-O-05 59 n/a n/a n/a 60 60 60 n/a - - - n/a 67 n/a - 
S-O-06 83 n/a n/a n/a 55 n/a n/a n/a 28 28 28 n/a 91 n/a - 
S-O-07 83 n/a n/a n/a 60 n/a n/a n/a 23 23 23 n/a 91 n/a - 
S-O-08 83 n/a n/a n/a 55 n/a n/a n/a 28 28 28 n/a 91 n/a - 
S-R-01 41 61 61 50 71 66 66 55 - - - - 49 65 - 
S-R-02 43 61 61 50 71 66 66 55 - - - - 51 65 - 
S-R-03 73 69 67 52 79 74 72 57 - - - 16 81 67 14 
S-R-04 78 69 67 52 79 74 72 57 - 4 6 21 86 67 19 
S-R-05 70 69 67 52 79 74 72 57 - - - 13 78 67 11 
S-R-06 59 61 61 50 71 66 66 55 - - - 4 67 65 2 
S-R-07 73 69 67 53 79 74 72 58 - - - 15 81 68 13 
S-R-08 83 69 67 53 79 74 72 58 4 9 11 25 91 68 23 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

01b - Traffic barriers 
- Clean up 
excavated material 
and dispose off site 

S-C-01 67 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 75 n/a - 
S-C-02 71 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 79 n/a - 
S-C-03 71 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 79 n/a - 
S-H-01 65 69 67 53 79 74 72 58 - - - 7 73 n/a - 
S-H-02 66 69 67 53 79 74 72 58 - - - 8 74 n/a - 
S-H-03 63 69 67 53 79 74 72 58 - - - 5 71 n/a - 
S-O-01 45 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 53 n/a - 
S-O-02 55 n/a n/a n/a 55 55 55 n/a - - - n/a 63 n/a - 
S-O-03 66 n/a n/a n/a 55 n/a n/a n/a 11 n/a n/a n/a 74 n/a - 
S-O-04 69 n/a n/a n/a 55 55 55 n/a 14 14 14 n/a 77 n/a - 
S-O-05 47 n/a n/a n/a 60 60 60 n/a - - - n/a 55 n/a - 
S-O-06 71 n/a n/a n/a 55 n/a n/a n/a 16 16 16 n/a 79 n/a - 
S-O-07 71 n/a n/a n/a 60 n/a n/a n/a 11 11 11 n/a 79 n/a - 
S-O-08 71 n/a n/a n/a 55 n/a n/a n/a 16 16 16 n/a 79 n/a - 
S-R-01 29 61 61 50 71 66 66 55 - - - - 37 65 - 
S-R-02 31 61 61 50 71 66 66 55 - - - - 39 65 - 
S-R-03 61 69 67 52 79 74 72 57 - - - 4 69 67 2 
S-R-04 66 69 67 52 79 74 72 57 - - - 9 74 67 7 
S-R-05 58 69 67 52 79 74 72 57 - - - - 66 67 - 
S-R-06 47 61 61 50 71 66 66 55 - - - - 55 65 - 
S-R-07 61 69 67 53 79 74 72 58 - - - 3 69 68 1 
S-R-08 71 69 67 53 79 74 72 58 - - - 13 79 68 11 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

01c - Traffic barriers 
- Saw cutting 
concrete kerbs and 
pavement 

S-C-01 72 n/a n/a n/a 70 n/a n/a n/a 2 n/a n/a n/a 80 n/a - 
S-C-02 76 n/a n/a n/a 70 n/a n/a n/a 6 n/a n/a n/a 84 n/a - 
S-C-03 76 n/a n/a n/a 70 n/a n/a n/a 6 n/a n/a n/a 84 n/a - 
S-H-01 70 69 67 53 79 74 72 58 - - - 12 78 n/a - 
S-H-02 71 69 67 53 79 74 72 58 - - - 13 79 n/a - 
S-H-03 68 69 67 53 79 74 72 58 - - - 10 76 n/a - 
S-O-01 50 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 58 n/a - 
S-O-02 60 n/a n/a n/a 55 55 55 n/a 5 5 5 n/a 68 n/a - 
S-O-03 71 n/a n/a n/a 55 n/a n/a n/a 16 n/a n/a n/a 79 n/a - 
S-O-04 74 n/a n/a n/a 55 55 55 n/a 19 19 19 n/a 82 n/a - 
S-O-05 52 n/a n/a n/a 60 60 60 n/a - - - n/a 60 n/a - 
S-O-06 76 n/a n/a n/a 55 n/a n/a n/a 21 21 21 n/a 84 n/a - 
S-O-07 76 n/a n/a n/a 60 n/a n/a n/a 16 16 16 n/a 84 n/a - 
S-O-08 76 n/a n/a n/a 55 n/a n/a n/a 21 21 21 n/a 84 n/a - 
S-R-01 34 61 61 50 71 66 66 55 - - - - 42 65 - 
S-R-02 36 61 61 50 71 66 66 55 - - - - 44 65 - 
S-R-03 66 69 67 52 79 74 72 57 - - - 9 74 67 7 
S-R-04 71 69 67 52 79 74 72 57 - - - 14 79 67 12 
S-R-05 63 69 67 52 79 74 72 57 - - - 6 71 67 4 
S-R-06 52 61 61 50 71 66 66 55 - - - - 60 65 - 
S-R-07 66 69 67 53 79 74 72 58 - - - 8 74 68 6 
S-R-08 76 69 67 53 79 74 72 58 - 2 4 18 84 68 16 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

01d - Traffic barriers 
- Set up formwork, 
reinforcement 

S-C-01 61 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 69 n/a - 
S-C-02 65 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 73 n/a - 
S-C-03 65 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 73 n/a - 
S-H-01 59 69 67 53 79 74 72 58 - - - - 67 n/a - 
S-H-02 60 69 67 53 79 74 72 58 - - - 2 68 n/a - 
S-H-03 57 69 67 53 79 74 72 58 - - - - 65 n/a - 
S-O-01 39 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 47 n/a - 
S-O-02 49 n/a n/a n/a 55 55 55 n/a - - - n/a 57 n/a - 
S-O-03 60 n/a n/a n/a 55 n/a n/a n/a 5 n/a n/a n/a 68 n/a - 
S-O-04 63 n/a n/a n/a 55 55 55 n/a 8 8 8 n/a 71 n/a - 
S-O-05 41 n/a n/a n/a 60 60 60 n/a - - - n/a 49 n/a - 
S-O-06 65 n/a n/a n/a 55 n/a n/a n/a 10 10 10 n/a 73 n/a - 
S-O-07 65 n/a n/a n/a 60 n/a n/a n/a 5 5 5 n/a 73 n/a - 
S-O-08 65 n/a n/a n/a 55 n/a n/a n/a 10 10 10 n/a 73 n/a - 
S-R-01 23 61 61 50 71 66 66 55 - - - - 31 65 - 
S-R-02 25 61 61 50 71 66 66 55 - - - - 33 65 - 
S-R-03 55 69 67 52 79 74 72 57 - - - - 63 67 - 
S-R-04 60 69 67 52 79 74 72 57 - - - 3 68 67 1 
S-R-05 52 69 67 52 79 74 72 57 - - - - 60 67 - 
S-R-06 41 61 61 50 71 66 66 55 - - - - 49 65 - 
S-R-07 55 69 67 53 79 74 72 58 - - - - 63 68 - 
S-R-08 65 69 67 53 79 74 72 58 - - - 7 73 68 5 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

01e - Traffic barriers 
- Reinforcement 
mostly assembled 
off site, some on 
site assembly 
required 

S-C-01 61 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 69 n/a - 
S-C-02 65 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 73 n/a - 
S-C-03 65 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 73 n/a - 
S-H-01 59 69 67 53 79 74 72 58 - - - - 67 n/a - 
S-H-02 60 69 67 53 79 74 72 58 - - - 2 68 n/a - 
S-H-03 57 69 67 53 79 74 72 58 - - - - 65 n/a - 
S-O-01 39 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 47 n/a - 
S-O-02 49 n/a n/a n/a 55 55 55 n/a - - - n/a 57 n/a - 
S-O-03 60 n/a n/a n/a 55 n/a n/a n/a 5 n/a n/a n/a 68 n/a - 
S-O-04 63 n/a n/a n/a 55 55 55 n/a 8 8 8 n/a 71 n/a - 
S-O-05 41 n/a n/a n/a 60 60 60 n/a - - - n/a 49 n/a - 
S-O-06 65 n/a n/a n/a 55 n/a n/a n/a 10 10 10 n/a 73 n/a - 
S-O-07 65 n/a n/a n/a 60 n/a n/a n/a 5 5 5 n/a 73 n/a - 
S-O-08 65 n/a n/a n/a 55 n/a n/a n/a 10 10 10 n/a 73 n/a - 
S-R-01 23 61 61 50 71 66 66 55 - - - - 31 65 - 
S-R-02 25 61 61 50 71 66 66 55 - - - - 33 65 - 
S-R-03 55 69 67 52 79 74 72 57 - - - - 63 67 - 
S-R-04 60 69 67 52 79 74 72 57 - - - 3 68 67 1 
S-R-05 52 69 67 52 79 74 72 57 - - - - 60 67 - 
S-R-06 41 61 61 50 71 66 66 55 - - - - 49 65 - 
S-R-07 55 69 67 53 79 74 72 58 - - - - 63 68 - 
S-R-08 65 69 67 53 79 74 72 58 - - - 7 73 68 5 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

01f - Traffic barriers 
- Pour concrete 

S-C-01 71 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 79 n/a - 
S-C-02 75 n/a n/a n/a 70 n/a n/a n/a 5 n/a n/a n/a 83 n/a - 
S-C-03 75 n/a n/a n/a 70 n/a n/a n/a 5 n/a n/a n/a 83 n/a - 
S-H-01 69 69 67 53 79 74 72 58 - - - 11 77 n/a - 
S-H-02 70 69 67 53 79 74 72 58 - - - 12 78 n/a - 
S-H-03 67 69 67 53 79 74 72 58 - - - 9 75 n/a - 
S-O-01 49 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 57 n/a - 
S-O-02 59 n/a n/a n/a 55 55 55 n/a 4 4 4 n/a 67 n/a - 
S-O-03 70 n/a n/a n/a 55 n/a n/a n/a 15 n/a n/a n/a 78 n/a - 
S-O-04 73 n/a n/a n/a 55 55 55 n/a 18 18 18 n/a 81 n/a - 
S-O-05 51 n/a n/a n/a 60 60 60 n/a - - - n/a 59 n/a - 
S-O-06 75 n/a n/a n/a 55 n/a n/a n/a 20 20 20 n/a 83 n/a - 
S-O-07 75 n/a n/a n/a 60 n/a n/a n/a 15 15 15 n/a 83 n/a - 
S-O-08 75 n/a n/a n/a 55 n/a n/a n/a 20 20 20 n/a 83 n/a - 
S-R-01 33 61 61 50 71 66 66 55 - - - - 41 65 - 
S-R-02 35 61 61 50 71 66 66 55 - - - - 43 65 - 
S-R-03 65 69 67 52 79 74 72 57 - - - 8 73 67 6 
S-R-04 70 69 67 52 79 74 72 57 - - - 13 78 67 11 
S-R-05 62 69 67 52 79 74 72 57 - - - 5 70 67 3 
S-R-06 51 61 61 50 71 66 66 55 - - - - 59 65 - 
S-R-07 65 69 67 53 79 74 72 58 - - - 7 73 68 5 
S-R-08 75 69 67 53 79 74 72 58 - - 3 17 83 68 15 



Appendix E 
Report 610.11574-R1  

Page 7 of 47 

Construction Noise Predictions - Assessment Table 

 

(610.11574-R1 Appendix E.docx)  SLR Consulting Australia Pty Ltd 

 

Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

02a - Underground 
services - Sawcut 
concrete and AC 
pavement 

S-C-01 72 n/a n/a n/a 70 n/a n/a n/a 2 n/a n/a n/a 80 n/a - 
S-C-02 76 n/a n/a n/a 70 n/a n/a n/a 6 n/a n/a n/a 84 n/a - 
S-C-03 76 n/a n/a n/a 70 n/a n/a n/a 6 n/a n/a n/a 84 n/a - 
S-H-01 70 69 67 53 79 74 72 58 - - - 12 78 n/a - 
S-H-02 71 69 67 53 79 74 72 58 - - - 13 79 n/a - 
S-H-03 68 69 67 53 79 74 72 58 - - - 10 76 n/a - 
S-O-01 50 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 58 n/a - 
S-O-02 60 n/a n/a n/a 55 55 55 n/a 5 5 5 n/a 68 n/a - 
S-O-03 71 n/a n/a n/a 55 n/a n/a n/a 16 n/a n/a n/a 79 n/a - 
S-O-04 74 n/a n/a n/a 55 55 55 n/a 19 19 19 n/a 82 n/a - 
S-O-05 52 n/a n/a n/a 60 60 60 n/a - - - n/a 60 n/a - 
S-O-06 76 n/a n/a n/a 55 n/a n/a n/a 21 21 21 n/a 84 n/a - 
S-O-07 76 n/a n/a n/a 60 n/a n/a n/a 16 16 16 n/a 84 n/a - 
S-O-08 76 n/a n/a n/a 55 n/a n/a n/a 21 21 21 n/a 84 n/a - 
S-R-01 34 61 61 50 71 66 66 55 - - - - 42 65 - 
S-R-02 36 61 61 50 71 66 66 55 - - - - 44 65 - 
S-R-03 66 69 67 52 79 74 72 57 - - - 9 74 67 7 
S-R-04 71 69 67 52 79 74 72 57 - - - 14 79 67 12 
S-R-05 63 69 67 52 79 74 72 57 - - - 6 71 67 4 
S-R-06 52 61 61 50 71 66 66 55 - - - - 60 65 - 
S-R-07 66 69 67 53 79 74 72 58 - - - 8 74 68 6 
S-R-08 76 69 67 53 79 74 72 58 - 2 4 18 84 68 16 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

02b - Underground 
services - Remove 
concrete median 
sections 

S-C-01 79 n/a n/a n/a 70 n/a n/a n/a 9 n/a n/a n/a 87 n/a - 
S-C-02 83 n/a n/a n/a 70 n/a n/a n/a 13 n/a n/a n/a 91 n/a - 
S-C-03 83 n/a n/a n/a 70 n/a n/a n/a 13 n/a n/a n/a 91 n/a - 
S-H-01 77 69 67 53 79 74 72 58 - 3 5 19 85 n/a - 
S-H-02 78 69 67 53 79 74 72 58 - 4 6 20 86 n/a - 
S-H-03 75 69 67 53 79 74 72 58 - - 3 17 83 n/a - 
S-O-01 57 n/a n/a n/a 55 n/a n/a n/a 2 n/a n/a n/a 65 n/a - 
S-O-02 67 n/a n/a n/a 55 55 55 n/a 12 12 12 n/a 75 n/a - 
S-O-03 78 n/a n/a n/a 55 n/a n/a n/a 23 n/a n/a n/a 86 n/a - 
S-O-04 81 n/a n/a n/a 55 55 55 n/a 26 26 26 n/a 89 n/a - 
S-O-05 59 n/a n/a n/a 60 60 60 n/a - - - n/a 67 n/a - 
S-O-06 83 n/a n/a n/a 55 n/a n/a n/a 28 28 28 n/a 91 n/a - 
S-O-07 83 n/a n/a n/a 60 n/a n/a n/a 23 23 23 n/a 91 n/a - 
S-O-08 83 n/a n/a n/a 55 n/a n/a n/a 28 28 28 n/a 91 n/a - 
S-R-01 41 61 61 50 71 66 66 55 - - - - 49 65 - 
S-R-02 43 61 61 50 71 66 66 55 - - - - 51 65 - 
S-R-03 73 69 67 52 79 74 72 57 - - - 16 81 67 14 
S-R-04 78 69 67 52 79 74 72 57 - 4 6 21 86 67 19 
S-R-05 70 69 67 52 79 74 72 57 - - - 13 78 67 11 
S-R-06 59 61 61 50 71 66 66 55 - - - 4 67 65 2 
S-R-07 73 69 67 53 79 74 72 58 - - - 15 81 68 13 
S-R-08 83 69 67 53 79 74 72 58 4 9 11 25 91 68 23 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

02c - Underground 
services - Excavate 
trench for pipe and 
pit installation 

S-C-01 66 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 74 n/a - 
S-C-02 70 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 78 n/a - 
S-C-03 70 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 78 n/a - 
S-H-01 64 69 67 53 79 74 72 58 - - - 6 72 n/a - 
S-H-02 65 69 67 53 79 74 72 58 - - - 7 73 n/a - 
S-H-03 62 69 67 53 79 74 72 58 - - - 4 70 n/a - 
S-O-01 44 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 52 n/a - 
S-O-02 54 n/a n/a n/a 55 55 55 n/a - - - n/a 62 n/a - 
S-O-03 65 n/a n/a n/a 55 n/a n/a n/a 10 n/a n/a n/a 73 n/a - 
S-O-04 68 n/a n/a n/a 55 55 55 n/a 13 13 13 n/a 76 n/a - 
S-O-05 46 n/a n/a n/a 60 60 60 n/a - - - n/a 54 n/a - 
S-O-06 70 n/a n/a n/a 55 n/a n/a n/a 15 15 15 n/a 78 n/a - 
S-O-07 70 n/a n/a n/a 60 n/a n/a n/a 10 10 10 n/a 78 n/a - 
S-O-08 70 n/a n/a n/a 55 n/a n/a n/a 15 15 15 n/a 78 n/a - 
S-R-01 28 61 61 50 71 66 66 55 - - - - 36 65 - 
S-R-02 30 61 61 50 71 66 66 55 - - - - 38 65 - 
S-R-03 60 69 67 52 79 74 72 57 - - - 3 68 67 1 
S-R-04 65 69 67 52 79 74 72 57 - - - 8 73 67 6 
S-R-05 57 69 67 52 79 74 72 57 - - - - 65 67 - 
S-R-06 46 61 61 50 71 66 66 55 - - - - 54 65 - 
S-R-07 60 69 67 53 79 74 72 58 - - - 2 68 68 - 
S-R-08 70 69 67 53 79 74 72 58 - - - 12 78 68 10 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

02d - Underground 
services - Clean up 
excavated material 
and dispose off site 

S-C-01 67 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 75 n/a - 
S-C-02 71 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 79 n/a - 
S-C-03 71 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 79 n/a - 
S-H-01 65 69 67 53 79 74 72 58 - - - 7 73 n/a - 
S-H-02 66 69 67 53 79 74 72 58 - - - 8 74 n/a - 
S-H-03 63 69 67 53 79 74 72 58 - - - 5 71 n/a - 
S-O-01 45 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 53 n/a - 
S-O-02 55 n/a n/a n/a 55 55 55 n/a - - - n/a 63 n/a - 
S-O-03 66 n/a n/a n/a 55 n/a n/a n/a 11 n/a n/a n/a 74 n/a - 
S-O-04 69 n/a n/a n/a 55 55 55 n/a 14 14 14 n/a 77 n/a - 
S-O-05 47 n/a n/a n/a 60 60 60 n/a - - - n/a 55 n/a - 
S-O-06 71 n/a n/a n/a 55 n/a n/a n/a 16 16 16 n/a 79 n/a - 
S-O-07 71 n/a n/a n/a 60 n/a n/a n/a 11 11 11 n/a 79 n/a - 
S-O-08 71 n/a n/a n/a 55 n/a n/a n/a 16 16 16 n/a 79 n/a - 
S-R-01 29 61 61 50 71 66 66 55 - - - - 37 65 - 
S-R-02 31 61 61 50 71 66 66 55 - - - - 39 65 - 
S-R-03 61 69 67 52 79 74 72 57 - - - 4 69 67 2 
S-R-04 66 69 67 52 79 74 72 57 - - - 9 74 67 7 
S-R-05 58 69 67 52 79 74 72 57 - - - - 66 67 - 
S-R-06 47 61 61 50 71 66 66 55 - - - - 55 65 - 
S-R-07 61 69 67 53 79 74 72 58 - - - 3 69 68 1 
S-R-08 71 69 67 53 79 74 72 58 - - - 13 79 68 11 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

02e - Underground 
services - Compact 
trench base 

S-C-01 68 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 76 n/a - 
S-C-02 72 n/a n/a n/a 70 n/a n/a n/a 2 n/a n/a n/a 80 n/a - 
S-C-03 72 n/a n/a n/a 70 n/a n/a n/a 2 n/a n/a n/a 80 n/a - 
S-H-01 66 69 67 53 79 74 72 58 - - - 8 74 n/a - 
S-H-02 67 69 67 53 79 74 72 58 - - - 9 75 n/a - 
S-H-03 64 69 67 53 79 74 72 58 - - - 6 72 n/a - 
S-O-01 46 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 54 n/a - 
S-O-02 56 n/a n/a n/a 55 55 55 n/a - - - n/a 64 n/a - 
S-O-03 67 n/a n/a n/a 55 n/a n/a n/a 12 n/a n/a n/a 75 n/a - 
S-O-04 70 n/a n/a n/a 55 55 55 n/a 15 15 15 n/a 78 n/a - 
S-O-05 48 n/a n/a n/a 60 60 60 n/a - - - n/a 56 n/a - 
S-O-06 72 n/a n/a n/a 55 n/a n/a n/a 17 17 17 n/a 80 n/a - 
S-O-07 72 n/a n/a n/a 60 n/a n/a n/a 12 12 12 n/a 80 n/a - 
S-O-08 72 n/a n/a n/a 55 n/a n/a n/a 17 17 17 n/a 80 n/a - 
S-R-01 30 61 61 50 71 66 66 55 - - - - 38 65 - 
S-R-02 32 61 61 50 71 66 66 55 - - - - 40 65 - 
S-R-03 62 69 67 52 79 74 72 57 - - - 5 70 67 3 
S-R-04 67 69 67 52 79 74 72 57 - - - 10 75 67 8 
S-R-05 59 69 67 52 79 74 72 57 - - - 2 67 67 - 
S-R-06 48 61 61 50 71 66 66 55 - - - - 56 65 - 
S-R-07 62 69 67 53 79 74 72 58 - - - 4 70 68 2 
S-R-08 72 69 67 53 79 74 72 58 - - - 14 80 68 12 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

02f - Underground 
services - Install 
and compact 
bedding, side and 
overlay zone 
material  

S-C-01 69 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 77 n/a - 
S-C-02 73 n/a n/a n/a 70 n/a n/a n/a 3 n/a n/a n/a 81 n/a - 
S-C-03 73 n/a n/a n/a 70 n/a n/a n/a 3 n/a n/a n/a 81 n/a - 
S-H-01 67 69 67 53 79 74 72 58 - - - 9 75 n/a - 
S-H-02 68 69 67 53 79 74 72 58 - - - 10 76 n/a - 
S-H-03 65 69 67 53 79 74 72 58 - - - 7 73 n/a - 
S-O-01 47 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 55 n/a - 
S-O-02 57 n/a n/a n/a 55 55 55 n/a 2 2 2 n/a 65 n/a - 
S-O-03 68 n/a n/a n/a 55 n/a n/a n/a 13 n/a n/a n/a 76 n/a - 
S-O-04 71 n/a n/a n/a 55 55 55 n/a 16 16 16 n/a 79 n/a - 
S-O-05 49 n/a n/a n/a 60 60 60 n/a - - - n/a 57 n/a - 
S-O-06 73 n/a n/a n/a 55 n/a n/a n/a 18 18 18 n/a 81 n/a - 
S-O-07 73 n/a n/a n/a 60 n/a n/a n/a 13 13 13 n/a 81 n/a - 
S-O-08 73 n/a n/a n/a 55 n/a n/a n/a 18 18 18 n/a 81 n/a - 
S-R-01 31 61 61 50 71 66 66 55 - - - - 39 65 - 
S-R-02 33 61 61 50 71 66 66 55 - - - - 41 65 - 
S-R-03 63 69 67 52 79 74 72 57 - - - 6 71 67 4 
S-R-04 68 69 67 52 79 74 72 57 - - - 11 76 67 9 
S-R-05 60 69 67 52 79 74 72 57 - - - 3 68 67 1 
S-R-06 49 61 61 50 71 66 66 55 - - - - 57 65 - 
S-R-07 63 69 67 53 79 74 72 58 - - - 5 71 68 3 
S-R-08 73 69 67 53 79 74 72 58 - - - 15 81 68 13 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

02g - Underground 
services - Install 
and compact select 
material over trench 

S-C-01 69 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 77 n/a - 
S-C-02 73 n/a n/a n/a 70 n/a n/a n/a 3 n/a n/a n/a 81 n/a - 
S-C-03 73 n/a n/a n/a 70 n/a n/a n/a 3 n/a n/a n/a 81 n/a - 
S-H-01 67 69 67 53 79 74 72 58 - - - 9 75 n/a - 
S-H-02 68 69 67 53 79 74 72 58 - - - 10 76 n/a - 
S-H-03 65 69 67 53 79 74 72 58 - - - 7 73 n/a - 
S-O-01 47 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 55 n/a - 
S-O-02 57 n/a n/a n/a 55 55 55 n/a 2 2 2 n/a 65 n/a - 
S-O-03 68 n/a n/a n/a 55 n/a n/a n/a 13 n/a n/a n/a 76 n/a - 
S-O-04 71 n/a n/a n/a 55 55 55 n/a 16 16 16 n/a 79 n/a - 
S-O-05 49 n/a n/a n/a 60 60 60 n/a - - - n/a 57 n/a - 
S-O-06 73 n/a n/a n/a 55 n/a n/a n/a 18 18 18 n/a 81 n/a - 
S-O-07 73 n/a n/a n/a 60 n/a n/a n/a 13 13 13 n/a 81 n/a - 
S-O-08 73 n/a n/a n/a 55 n/a n/a n/a 18 18 18 n/a 81 n/a - 
S-R-01 31 61 61 50 71 66 66 55 - - - - 39 65 - 
S-R-02 33 61 61 50 71 66 66 55 - - - - 41 65 - 
S-R-03 63 69 67 52 79 74 72 57 - - - 6 71 67 4 
S-R-04 68 69 67 52 79 74 72 57 - - - 11 76 67 9 
S-R-05 60 69 67 52 79 74 72 57 - - - 3 68 67 1 
S-R-06 49 61 61 50 71 66 66 55 - - - - 57 65 - 
S-R-07 63 69 67 53 79 74 72 58 - - - 5 71 68 3 
S-R-08 73 69 67 53 79 74 72 58 - - - 15 81 68 13 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

02h - Underground 
services - Install 
infill median 
sections using 
concrete 

S-C-01 69 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 77 n/a - 
S-C-02 73 n/a n/a n/a 70 n/a n/a n/a 3 n/a n/a n/a 81 n/a - 
S-C-03 73 n/a n/a n/a 70 n/a n/a n/a 3 n/a n/a n/a 81 n/a - 
S-H-01 67 69 67 53 79 74 72 58 - - - 9 75 n/a - 
S-H-02 68 69 67 53 79 74 72 58 - - - 10 76 n/a - 
S-H-03 65 69 67 53 79 74 72 58 - - - 7 73 n/a - 
S-O-01 47 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 55 n/a - 
S-O-02 57 n/a n/a n/a 55 55 55 n/a 2 2 2 n/a 65 n/a - 
S-O-03 68 n/a n/a n/a 55 n/a n/a n/a 13 n/a n/a n/a 76 n/a - 
S-O-04 71 n/a n/a n/a 55 55 55 n/a 16 16 16 n/a 79 n/a - 
S-O-05 49 n/a n/a n/a 60 60 60 n/a - - - n/a 57 n/a - 
S-O-06 73 n/a n/a n/a 55 n/a n/a n/a 18 18 18 n/a 81 n/a - 
S-O-07 73 n/a n/a n/a 60 n/a n/a n/a 13 13 13 n/a 81 n/a - 
S-O-08 73 n/a n/a n/a 55 n/a n/a n/a 18 18 18 n/a 81 n/a - 
S-R-01 31 61 61 50 71 66 66 55 - - - - 39 65 - 
S-R-02 33 61 61 50 71 66 66 55 - - - - 41 65 - 
S-R-03 63 69 67 52 79 74 72 57 - - - 6 71 67 4 
S-R-04 68 69 67 52 79 74 72 57 - - - 11 76 67 9 
S-R-05 60 69 67 52 79 74 72 57 - - - 3 68 67 1 
S-R-06 49 61 61 50 71 66 66 55 - - - - 57 65 - 
S-R-07 63 69 67 53 79 74 72 58 - - - 5 71 68 3 
S-R-08 73 69 67 53 79 74 72 58 - - - 15 81 68 13 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

02i - Underground 
services - Concrete 
pavement to be 
doweled to 
adjoining pavement 
by drilling into 
adjacent concrete 
and installing 
dowels using epoxy 

S-C-01 65 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 73 n/a - 
S-C-02 69 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 77 n/a - 
S-C-03 69 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 77 n/a - 
S-H-01 63 69 67 53 79 74 72 58 - - - 5 71 n/a - 
S-H-02 64 69 67 53 79 74 72 58 - - - 6 72 n/a - 
S-H-03 61 69 67 53 79 74 72 58 - - - 3 69 n/a - 
S-O-01 43 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 51 n/a - 
S-O-02 53 n/a n/a n/a 55 55 55 n/a - - - n/a 61 n/a - 
S-O-03 64 n/a n/a n/a 55 n/a n/a n/a 9 n/a n/a n/a 72 n/a - 
S-O-04 67 n/a n/a n/a 55 55 55 n/a 12 12 12 n/a 75 n/a - 
S-O-05 45 n/a n/a n/a 60 60 60 n/a - - - n/a 53 n/a - 
S-O-06 69 n/a n/a n/a 55 n/a n/a n/a 14 14 14 n/a 77 n/a - 
S-O-07 69 n/a n/a n/a 60 n/a n/a n/a 9 9 9 n/a 77 n/a - 
S-O-08 69 n/a n/a n/a 55 n/a n/a n/a 14 14 14 n/a 77 n/a - 
S-R-01 27 61 61 50 71 66 66 55 - - - - 35 65 - 
S-R-02 29 61 61 50 71 66 66 55 - - - - 37 65 - 
S-R-03 59 69 67 52 79 74 72 57 - - - 2 67 67 - 
S-R-04 64 69 67 52 79 74 72 57 - - - 7 72 67 5 
S-R-05 56 69 67 52 79 74 72 57 - - - - 64 67 - 
S-R-06 45 61 61 50 71 66 66 55 - - - - 53 65 - 
S-R-07 59 69 67 53 79 74 72 58 - - - - 67 68 - 
S-R-08 69 69 67 53 79 74 72 58 - - - 11 77 68 9 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

03a - Pavement 
repairs - Remove 
concrete pavement 
slabs 

S-C-01 79 n/a n/a n/a 70 n/a n/a n/a 9 n/a n/a n/a 87 n/a - 
S-C-02 83 n/a n/a n/a 70 n/a n/a n/a 13 n/a n/a n/a 91 n/a - 
S-C-03 83 n/a n/a n/a 70 n/a n/a n/a 13 n/a n/a n/a 91 n/a - 
S-H-01 77 69 67 53 79 74 72 58 - 3 5 19 85 n/a - 
S-H-02 78 69 67 53 79 74 72 58 - 4 6 20 86 n/a - 
S-H-03 75 69 67 53 79 74 72 58 - - 3 17 83 n/a - 
S-O-01 57 n/a n/a n/a 55 n/a n/a n/a 2 n/a n/a n/a 65 n/a - 
S-O-02 67 n/a n/a n/a 55 55 55 n/a 12 12 12 n/a 75 n/a - 
S-O-03 78 n/a n/a n/a 55 n/a n/a n/a 23 n/a n/a n/a 86 n/a - 
S-O-04 81 n/a n/a n/a 55 55 55 n/a 26 26 26 n/a 89 n/a - 
S-O-05 59 n/a n/a n/a 60 60 60 n/a - - - n/a 67 n/a - 
S-O-06 83 n/a n/a n/a 55 n/a n/a n/a 28 28 28 n/a 91 n/a - 
S-O-07 83 n/a n/a n/a 60 n/a n/a n/a 23 23 23 n/a 91 n/a - 
S-O-08 83 n/a n/a n/a 55 n/a n/a n/a 28 28 28 n/a 91 n/a - 
S-R-01 41 61 61 50 71 66 66 55 - - - - 49 65 - 
S-R-02 43 61 61 50 71 66 66 55 - - - - 51 65 - 
S-R-03 73 69 67 52 79 74 72 57 - - - 16 81 67 14 
S-R-04 78 69 67 52 79 74 72 57 - 4 6 21 86 67 19 
S-R-05 70 69 67 52 79 74 72 57 - - - 13 78 67 11 
S-R-06 59 61 61 50 71 66 66 55 - - - 4 67 65 2 
S-R-07 73 69 67 53 79 74 72 58 - - - 15 81 68 13 
S-R-08 83 69 67 53 79 74 72 58 4 9 11 25 91 68 23 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

03b - Pavement 
repairs - Clean up 
excavated 
pavement material 
and dispose off site 

S-C-01 67 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 75 n/a - 
S-C-02 71 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 79 n/a - 
S-C-03 71 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 79 n/a - 
S-H-01 65 69 67 53 79 74 72 58 - - - 7 73 n/a - 
S-H-02 66 69 67 53 79 74 72 58 - - - 8 74 n/a - 
S-H-03 63 69 67 53 79 74 72 58 - - - 5 71 n/a - 
S-O-01 45 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 53 n/a - 
S-O-02 55 n/a n/a n/a 55 55 55 n/a - - - n/a 63 n/a - 
S-O-03 66 n/a n/a n/a 55 n/a n/a n/a 11 n/a n/a n/a 74 n/a - 
S-O-04 69 n/a n/a n/a 55 55 55 n/a 14 14 14 n/a 77 n/a - 
S-O-05 47 n/a n/a n/a 60 60 60 n/a - - - n/a 55 n/a - 
S-O-06 71 n/a n/a n/a 55 n/a n/a n/a 16 16 16 n/a 79 n/a - 
S-O-07 71 n/a n/a n/a 60 n/a n/a n/a 11 11 11 n/a 79 n/a - 
S-O-08 71 n/a n/a n/a 55 n/a n/a n/a 16 16 16 n/a 79 n/a - 
S-R-01 29 61 61 50 71 66 66 55 - - - - 37 65 - 
S-R-02 31 61 61 50 71 66 66 55 - - - - 39 65 - 
S-R-03 61 69 67 52 79 74 72 57 - - - 4 69 67 2 
S-R-04 66 69 67 52 79 74 72 57 - - - 9 74 67 7 
S-R-05 58 69 67 52 79 74 72 57 - - - - 66 67 - 
S-R-06 47 61 61 50 71 66 66 55 - - - - 55 65 - 
S-R-07 61 69 67 53 79 74 72 58 - - - 3 69 68 1 
S-R-08 71 69 67 53 79 74 72 58 - - - 13 79 68 11 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

03c - Pavement 
repairs - Saw 
cutting concrete 
kerbs and 
pavement 

S-C-01 72 n/a n/a n/a 70 n/a n/a n/a 2 n/a n/a n/a 80 n/a - 
S-C-02 76 n/a n/a n/a 70 n/a n/a n/a 6 n/a n/a n/a 84 n/a - 
S-C-03 76 n/a n/a n/a 70 n/a n/a n/a 6 n/a n/a n/a 84 n/a - 
S-H-01 70 69 67 53 79 74 72 58 - - - 12 78 n/a - 
S-H-02 71 69 67 53 79 74 72 58 - - - 13 79 n/a - 
S-H-03 68 69 67 53 79 74 72 58 - - - 10 76 n/a - 
S-O-01 50 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 58 n/a - 
S-O-02 60 n/a n/a n/a 55 55 55 n/a 5 5 5 n/a 68 n/a - 
S-O-03 71 n/a n/a n/a 55 n/a n/a n/a 16 n/a n/a n/a 79 n/a - 
S-O-04 74 n/a n/a n/a 55 55 55 n/a 19 19 19 n/a 82 n/a - 
S-O-05 52 n/a n/a n/a 60 60 60 n/a - - - n/a 60 n/a - 
S-O-06 76 n/a n/a n/a 55 n/a n/a n/a 21 21 21 n/a 84 n/a - 
S-O-07 76 n/a n/a n/a 60 n/a n/a n/a 16 16 16 n/a 84 n/a - 
S-O-08 76 n/a n/a n/a 55 n/a n/a n/a 21 21 21 n/a 84 n/a - 
S-R-01 34 61 61 50 71 66 66 55 - - - - 42 65 - 
S-R-02 36 61 61 50 71 66 66 55 - - - - 44 65 - 
S-R-03 66 69 67 52 79 74 72 57 - - - 9 74 67 7 
S-R-04 71 69 67 52 79 74 72 57 - - - 14 79 67 12 
S-R-05 63 69 67 52 79 74 72 57 - - - 6 71 67 4 
S-R-06 52 61 61 50 71 66 66 55 - - - - 60 65 - 
S-R-07 66 69 67 53 79 74 72 58 - - - 8 74 68 6 
S-R-08 76 69 67 53 79 74 72 58 - 2 4 18 84 68 16 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

03d - Pavement 
repairs - Remove 
existing AC 
pavement and 
dispose off site 

S-C-01 75 n/a n/a n/a 70 n/a n/a n/a 5 n/a n/a n/a 83 n/a - 
S-C-02 79 n/a n/a n/a 70 n/a n/a n/a 9 n/a n/a n/a 87 n/a - 
S-C-03 79 n/a n/a n/a 70 n/a n/a n/a 9 n/a n/a n/a 87 n/a - 
S-H-01 73 69 67 53 79 74 72 58 - - - 15 81 n/a - 
S-H-02 74 69 67 53 79 74 72 58 - - 2 16 82 n/a - 
S-H-03 71 69 67 53 79 74 72 58 - - - 13 79 n/a - 
S-O-01 53 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 61 n/a - 
S-O-02 63 n/a n/a n/a 55 55 55 n/a 8 8 8 n/a 71 n/a - 
S-O-03 74 n/a n/a n/a 55 n/a n/a n/a 19 n/a n/a n/a 82 n/a - 
S-O-04 77 n/a n/a n/a 55 55 55 n/a 22 22 22 n/a 85 n/a - 
S-O-05 55 n/a n/a n/a 60 60 60 n/a - - - n/a 63 n/a - 
S-O-06 79 n/a n/a n/a 55 n/a n/a n/a 24 24 24 n/a 87 n/a - 
S-O-07 79 n/a n/a n/a 60 n/a n/a n/a 19 19 19 n/a 87 n/a - 
S-O-08 79 n/a n/a n/a 55 n/a n/a n/a 24 24 24 n/a 87 n/a - 
S-R-01 37 61 61 50 71 66 66 55 - - - - 45 65 - 
S-R-02 39 61 61 50 71 66 66 55 - - - - 47 65 - 
S-R-03 69 69 67 52 79 74 72 57 - - - 12 77 67 10 
S-R-04 74 69 67 52 79 74 72 57 - - 2 17 82 67 15 
S-R-05 66 69 67 52 79 74 72 57 - - - 9 74 67 7 
S-R-06 55 61 61 50 71 66 66 55 - - - - 63 65 - 
S-R-07 69 69 67 53 79 74 72 58 - - - 11 77 68 9 
S-R-08 79 69 67 53 79 74 72 58 - 5 7 21 87 68 19 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

03e - Pavement 
repairs - Pave new 
AC pavement layer 

S-C-01 66 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 74 n/a - 
S-C-02 70 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 78 n/a - 
S-C-03 70 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 78 n/a - 
S-H-01 64 69 67 53 79 74 72 58 - - - 6 72 n/a - 
S-H-02 65 69 67 53 79 74 72 58 - - - 7 73 n/a - 
S-H-03 62 69 67 53 79 74 72 58 - - - 4 70 n/a - 
S-O-01 44 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 52 n/a - 
S-O-02 54 n/a n/a n/a 55 55 55 n/a - - - n/a 62 n/a - 
S-O-03 65 n/a n/a n/a 55 n/a n/a n/a 10 n/a n/a n/a 73 n/a - 
S-O-04 68 n/a n/a n/a 55 55 55 n/a 13 13 13 n/a 76 n/a - 
S-O-05 46 n/a n/a n/a 60 60 60 n/a - - - n/a 54 n/a - 
S-O-06 70 n/a n/a n/a 55 n/a n/a n/a 15 15 15 n/a 78 n/a - 
S-O-07 70 n/a n/a n/a 60 n/a n/a n/a 10 10 10 n/a 78 n/a - 
S-O-08 70 n/a n/a n/a 55 n/a n/a n/a 15 15 15 n/a 78 n/a - 
S-R-01 28 61 61 50 71 66 66 55 - - - - 36 65 - 
S-R-02 30 61 61 50 71 66 66 55 - - - - 38 65 - 
S-R-03 60 69 67 52 79 74 72 57 - - - 3 68 67 1 
S-R-04 65 69 67 52 79 74 72 57 - - - 8 73 67 6 
S-R-05 57 69 67 52 79 74 72 57 - - - - 65 67 - 
S-R-06 46 61 61 50 71 66 66 55 - - - - 54 65 - 
S-R-07 60 69 67 53 79 74 72 58 - - - 2 68 68 - 
S-R-08 70 69 67 53 79 74 72 58 - - - 12 78 68 10 



Appendix E 
Report 610.11574-R1  

Page 21 of 47 

Construction Noise Predictions - Assessment Table 

 

(610.11574-R1 Appendix E.docx)  SLR Consulting Australia Pty Ltd 

 

Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

04a - Remove toll 
booth structure - 
Remove air 
conditioning units, 
fire extinguishers, 
electrical equipment 
from toll booth 
cabins 

S-C-01 61 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 69 n/a - 
S-C-02 45 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 53 n/a - 
S-C-03 45 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 53 n/a - 
S-H-01 59 69 67 53 79 74 72 58 - - - - 67 n/a - 
S-H-02 60 69 67 53 79 74 72 58 - - - 2 68 n/a - 
S-H-03 54 69 67 53 79 74 72 58 - - - - 62 n/a - 
S-O-01 30 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 38 n/a - 
S-O-02 49 n/a n/a n/a 55 55 55 n/a - - - n/a 57 n/a - 
S-O-03 60 n/a n/a n/a 55 n/a n/a n/a 5 n/a n/a n/a 68 n/a - 
S-O-04 49 n/a n/a n/a 55 55 55 n/a - - - n/a 57 n/a - 
S-O-05 34 n/a n/a n/a 60 60 60 n/a - - - n/a 42 n/a - 
S-O-06 45 n/a n/a n/a 55 n/a n/a n/a - - - n/a 53 n/a - 
S-O-07 45 n/a n/a n/a 60 n/a n/a n/a - - - n/a 53 n/a - 
S-O-08 45 n/a n/a n/a 55 n/a n/a n/a - - - n/a 53 n/a - 
S-R-01 23 61 61 50 71 66 66 55 - - - - 31 65 - 
S-R-02 25 61 61 50 71 66 66 55 - - - - 33 65 - 
S-R-03 49 69 67 52 79 74 72 57 - - - - 57 67 - 
S-R-04 49 69 67 52 79 74 72 57 - - - - 57 67 - 
S-R-05 33 69 67 52 79 74 72 57 - - - - 41 67 - 
S-R-06 25 61 61 50 71 66 66 55 - - - - 33 65 - 
S-R-07 50 69 67 53 79 74 72 58 - - - - 58 68 - 
S-R-08 51 69 67 53 79 74 72 58 - - - - 59 68 - 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

04b - Remove toll 
booth structure - 
Remove bottom toll 
booth cabin panel 
sections for 
disposal off site.  

S-C-01 63 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 71 n/a - 
S-C-02 47 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 55 n/a - 
S-C-03 47 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 55 n/a - 
S-H-01 61 69 67 53 79 74 72 58 - - - 3 69 n/a - 
S-H-02 62 69 67 53 79 74 72 58 - - - 4 70 n/a - 
S-H-03 56 69 67 53 79 74 72 58 - - - - 64 n/a - 
S-O-01 32 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 40 n/a - 
S-O-02 51 n/a n/a n/a 55 55 55 n/a - - - n/a 59 n/a - 
S-O-03 62 n/a n/a n/a 55 n/a n/a n/a 7 n/a n/a n/a 70 n/a - 
S-O-04 51 n/a n/a n/a 55 55 55 n/a - - - n/a 59 n/a - 
S-O-05 36 n/a n/a n/a 60 60 60 n/a - - - n/a 44 n/a - 
S-O-06 47 n/a n/a n/a 55 n/a n/a n/a - - - n/a 55 n/a - 
S-O-07 47 n/a n/a n/a 60 n/a n/a n/a - - - n/a 55 n/a - 
S-O-08 47 n/a n/a n/a 55 n/a n/a n/a - - - n/a 55 n/a - 
S-R-01 25 61 61 50 71 66 66 55 - - - - 33 65 - 
S-R-02 27 61 61 50 71 66 66 55 - - - - 35 65 - 
S-R-03 51 69 67 52 79 74 72 57 - - - - 59 67 - 
S-R-04 51 69 67 52 79 74 72 57 - - - - 59 67 - 
S-R-05 35 69 67 52 79 74 72 57 - - - - 43 67 - 
S-R-06 27 61 61 50 71 66 66 55 - - - - 35 65 - 
S-R-07 52 69 67 53 79 74 72 58 - - - - 60 68 - 
S-R-08 53 69 67 53 79 74 72 58 - - - - 61 68 - 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

04c - Remove toll 
booth structure - 
Dismantle and 
remove tolling 
equipment 

S-C-01 67 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 75 n/a - 
S-C-02 51 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 59 n/a - 
S-C-03 51 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 59 n/a - 
S-H-01 65 69 67 53 79 74 72 58 - - - 7 73 n/a - 
S-H-02 66 69 67 53 79 74 72 58 - - - 8 74 n/a - 
S-H-03 60 69 67 53 79 74 72 58 - - - 2 68 n/a - 
S-O-01 36 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 44 n/a - 
S-O-02 55 n/a n/a n/a 55 55 55 n/a - - - n/a 63 n/a - 
S-O-03 66 n/a n/a n/a 55 n/a n/a n/a 11 n/a n/a n/a 74 n/a - 
S-O-04 55 n/a n/a n/a 55 55 55 n/a - - - n/a 63 n/a - 
S-O-05 40 n/a n/a n/a 60 60 60 n/a - - - n/a 48 n/a - 
S-O-06 51 n/a n/a n/a 55 n/a n/a n/a - - - n/a 59 n/a - 
S-O-07 51 n/a n/a n/a 60 n/a n/a n/a - - - n/a 59 n/a - 
S-O-08 51 n/a n/a n/a 55 n/a n/a n/a - - - n/a 59 n/a - 
S-R-01 29 61 61 50 71 66 66 55 - - - - 37 65 - 
S-R-02 31 61 61 50 71 66 66 55 - - - - 39 65 - 
S-R-03 55 69 67 52 79 74 72 57 - - - - 63 67 - 
S-R-04 55 69 67 52 79 74 72 57 - - - - 63 67 - 
S-R-05 39 69 67 52 79 74 72 57 - - - - 47 67 - 
S-R-06 31 61 61 50 71 66 66 55 - - - - 39 65 - 
S-R-07 56 69 67 53 79 74 72 58 - - - - 64 68 - 
S-R-08 57 69 67 53 79 74 72 58 - - - - 65 68 - 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

04d - Remove toll 
booth structure - 
Relocate CCTV 
camera. Installation 
requiring 
communications 
and power 
connections, 
concrete footing 
and post installation 

S-C-01 79 n/a n/a n/a 70 n/a n/a n/a 9 n/a n/a n/a 87 n/a - 
S-C-02 63 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 71 n/a - 
S-C-03 63 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 71 n/a - 
S-H-01 77 69 67 53 79 74 72 58 - 3 5 19 85 n/a - 
S-H-02 78 69 67 53 79 74 72 58 - 4 6 20 86 n/a - 
S-H-03 72 69 67 53 79 74 72 58 - - - 14 80 n/a - 
S-O-01 48 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 56 n/a - 
S-O-02 67 n/a n/a n/a 55 55 55 n/a 12 12 12 n/a 75 n/a - 
S-O-03 78 n/a n/a n/a 55 n/a n/a n/a 23 n/a n/a n/a 86 n/a - 
S-O-04 67 n/a n/a n/a 55 55 55 n/a 12 12 12 n/a 75 n/a - 
S-O-05 52 n/a n/a n/a 60 60 60 n/a - - - n/a 60 n/a - 
S-O-06 63 n/a n/a n/a 55 n/a n/a n/a 8 8 8 n/a 71 n/a - 
S-O-07 63 n/a n/a n/a 60 n/a n/a n/a 3 3 3 n/a 71 n/a - 
S-O-08 63 n/a n/a n/a 55 n/a n/a n/a 8 8 8 n/a 71 n/a - 
S-R-01 41 61 61 50 71 66 66 55 - - - - 49 65 - 
S-R-02 43 61 61 50 71 66 66 55 - - - - 51 65 - 
S-R-03 67 69 67 52 79 74 72 57 - - - 10 75 67 8 
S-R-04 67 69 67 52 79 74 72 57 - - - 10 75 67 8 
S-R-05 51 69 67 52 79 74 72 57 - - - - 59 67 - 
S-R-06 43 61 61 50 71 66 66 55 - - - - 51 65 - 
S-R-07 68 69 67 53 79 74 72 58 - - - 10 76 68 8 
S-R-08 69 69 67 53 79 74 72 58 - - - 11 77 68 9 



Appendix E 
Report 610.11574-R1  

Page 25 of 47 

Construction Noise Predictions - Assessment Table 

 

(610.11574-R1 Appendix E.docx)  SLR Consulting Australia Pty Ltd 

 

Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

04e - Remove toll 
booth structure - 
Appropriately 
remove hazardous 
materials from toll 
booths and cabins1 

S-C-01 - n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a - n/a - 
S-C-02 - n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a - n/a - 
S-C-03 - n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a - n/a - 
S-H-01 - 69 67 53 79 74 72 58 - - - - - n/a - 
S-H-02 - 69 67 53 79 74 72 58 - - - - - n/a - 
S-H-03 - 69 67 53 79 74 72 58 - - - - - n/a - 
S-O-01 - n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a - n/a - 
S-O-02 - n/a n/a n/a 55 55 55 n/a - - - n/a - n/a - 
S-O-03 - n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a - n/a - 
S-O-04 - n/a n/a n/a 55 55 55 n/a - - - n/a - n/a - 
S-O-05 - n/a n/a n/a 60 60 60 n/a - - - n/a - n/a - 
S-O-06 - n/a n/a n/a 55 n/a n/a n/a - - - n/a - n/a - 
S-O-07 - n/a n/a n/a 60 n/a n/a n/a - - - n/a - n/a - 
S-O-08 - n/a n/a n/a 55 n/a n/a n/a - - - n/a - n/a - 
S-R-01 - 61 61 50 71 66 66 55 - - - - - 65 - 
S-R-02 - 61 61 50 71 66 66 55 - - - - - 65 - 
S-R-03 - 69 67 52 79 74 72 57 - - - - - 67 - 
S-R-04 - 69 67 52 79 74 72 57 - - - - - 67 - 
S-R-05 - 69 67 52 79 74 72 57 - - - - - 67 - 
S-R-06 - 61 61 50 71 66 66 55 - - - - - 65 - 
S-R-07 - 69 67 53 79 74 72 58 - - - - - 68 - 
S-R-08 - 69 67 53 79 74 72 58 - - - - - 68 - 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

04f - Remove toll 
booth structure - 
Remove sheet 
metal, canopy soffit 
from toll booth 

S-C-01 67 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 75 n/a - 
S-C-02 51 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 59 n/a - 
S-C-03 51 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 59 n/a - 
S-H-01 65 69 67 53 79 74 72 58 - - - 7 73 n/a - 
S-H-02 66 69 67 53 79 74 72 58 - - - 8 74 n/a - 
S-H-03 60 69 67 53 79 74 72 58 - - - 2 68 n/a - 
S-O-01 36 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 44 n/a - 
S-O-02 55 n/a n/a n/a 55 55 55 n/a - - - n/a 63 n/a - 
S-O-03 66 n/a n/a n/a 55 n/a n/a n/a 11 n/a n/a n/a 74 n/a - 
S-O-04 55 n/a n/a n/a 55 55 55 n/a - - - n/a 63 n/a - 
S-O-05 40 n/a n/a n/a 60 60 60 n/a - - - n/a 48 n/a - 
S-O-06 51 n/a n/a n/a 55 n/a n/a n/a - - - n/a 59 n/a - 
S-O-07 51 n/a n/a n/a 60 n/a n/a n/a - - - n/a 59 n/a - 
S-O-08 51 n/a n/a n/a 55 n/a n/a n/a - - - n/a 59 n/a - 
S-R-01 29 61 61 50 71 66 66 55 - - - - 37 65 - 
S-R-02 31 61 61 50 71 66 66 55 - - - - 39 65 - 
S-R-03 55 69 67 52 79 74 72 57 - - - - 63 67 - 
S-R-04 55 69 67 52 79 74 72 57 - - - - 63 67 - 
S-R-05 39 69 67 52 79 74 72 57 - - - - 47 67 - 
S-R-06 31 61 61 50 71 66 66 55 - - - - 39 65 - 
S-R-07 56 69 67 53 79 74 72 58 - - - - 64 68 - 
S-R-08 57 69 67 53 79 74 72 58 - - - - 65 68 - 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

04g - Remove toll 
booth structure - 
Remove portal 
frame in sections to 
allow for minimal 
lane closures being 
required.  

S-C-01 65 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 73 n/a - 
S-C-02 49 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 57 n/a - 
S-C-03 49 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 57 n/a - 
S-H-01 63 69 67 53 79 74 72 58 - - - 5 71 n/a - 
S-H-02 64 69 67 53 79 74 72 58 - - - 6 72 n/a - 
S-H-03 58 69 67 53 79 74 72 58 - - - - 66 n/a - 
S-O-01 34 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 42 n/a - 
S-O-02 53 n/a n/a n/a 55 55 55 n/a - - - n/a 61 n/a - 
S-O-03 64 n/a n/a n/a 55 n/a n/a n/a 9 n/a n/a n/a 72 n/a - 
S-O-04 53 n/a n/a n/a 55 55 55 n/a - - - n/a 61 n/a - 
S-O-05 38 n/a n/a n/a 60 60 60 n/a - - - n/a 46 n/a - 
S-O-06 49 n/a n/a n/a 55 n/a n/a n/a - - - n/a 57 n/a - 
S-O-07 49 n/a n/a n/a 60 n/a n/a n/a - - - n/a 57 n/a - 
S-O-08 49 n/a n/a n/a 55 n/a n/a n/a - - - n/a 57 n/a - 
S-R-01 27 61 61 50 71 66 66 55 - - - - 35 65 - 
S-R-02 29 61 61 50 71 66 66 55 - - - - 37 65 - 
S-R-03 53 69 67 52 79 74 72 57 - - - - 61 67 - 
S-R-04 53 69 67 52 79 74 72 57 - - - - 61 67 - 
S-R-05 37 69 67 52 79 74 72 57 - - - - 45 67 - 
S-R-06 29 61 61 50 71 66 66 55 - - - - 37 65 - 
S-R-07 54 69 67 53 79 74 72 58 - - - - 62 68 - 
S-R-08 55 69 67 53 79 74 72 58 - - - - 63 68 - 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

04h - Remove toll 
booth structure - 
Remove concrete 
plinths around toll 
booths 

S-C-01 79 n/a n/a n/a 70 n/a n/a n/a 9 n/a n/a n/a 87 n/a - 
S-C-02 63 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 71 n/a - 
S-C-03 63 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 71 n/a - 
S-H-01 77 69 67 53 79 74 72 58 - 3 5 19 85 n/a - 
S-H-02 78 69 67 53 79 74 72 58 - 4 6 20 86 n/a - 
S-H-03 72 69 67 53 79 74 72 58 - - - 14 80 n/a - 
S-O-01 48 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 56 n/a - 
S-O-02 67 n/a n/a n/a 55 55 55 n/a 12 12 12 n/a 75 n/a - 
S-O-03 78 n/a n/a n/a 55 n/a n/a n/a 23 n/a n/a n/a 86 n/a - 
S-O-04 67 n/a n/a n/a 55 55 55 n/a 12 12 12 n/a 75 n/a - 
S-O-05 52 n/a n/a n/a 60 60 60 n/a - - - n/a 60 n/a - 
S-O-06 63 n/a n/a n/a 55 n/a n/a n/a 8 8 8 n/a 71 n/a - 
S-O-07 63 n/a n/a n/a 60 n/a n/a n/a 3 3 3 n/a 71 n/a - 
S-O-08 63 n/a n/a n/a 55 n/a n/a n/a 8 8 8 n/a 71 n/a - 
S-R-01 41 61 61 50 71 66 66 55 - - - - 49 65 - 
S-R-02 43 61 61 50 71 66 66 55 - - - - 51 65 - 
S-R-03 67 69 67 52 79 74 72 57 - - - 10 75 67 8 
S-R-04 67 69 67 52 79 74 72 57 - - - 10 75 67 8 
S-R-05 51 69 67 52 79 74 72 57 - - - - 59 67 - 
S-R-06 43 61 61 50 71 66 66 55 - - - - 51 65 - 
S-R-07 68 69 67 53 79 74 72 58 - - - 10 76 68 8 
S-R-08 69 69 67 53 79 74 72 58 - - - 11 77 68 9 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

04i - Remove toll 
booth structure - 
Remove concrete 
barriers, steel rails 
at surrounds of toll 
booths 

S-C-01 69 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 77 n/a - 
S-C-02 53 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 61 n/a - 
S-C-03 53 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 61 n/a - 
S-H-01 67 69 67 53 79 74 72 58 - - - 9 75 n/a - 
S-H-02 68 69 67 53 79 74 72 58 - - - 10 76 n/a - 
S-H-03 62 69 67 53 79 74 72 58 - - - 4 70 n/a - 
S-O-01 38 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 46 n/a - 
S-O-02 57 n/a n/a n/a 55 55 55 n/a 2 2 2 n/a 65 n/a - 
S-O-03 68 n/a n/a n/a 55 n/a n/a n/a 13 n/a n/a n/a 76 n/a - 
S-O-04 57 n/a n/a n/a 55 55 55 n/a 2 2 2 n/a 65 n/a - 
S-O-05 42 n/a n/a n/a 60 60 60 n/a - - - n/a 50 n/a - 
S-O-06 53 n/a n/a n/a 55 n/a n/a n/a - - - n/a 61 n/a - 
S-O-07 53 n/a n/a n/a 60 n/a n/a n/a - - - n/a 61 n/a - 
S-O-08 53 n/a n/a n/a 55 n/a n/a n/a - - - n/a 61 n/a - 
S-R-01 31 61 61 50 71 66 66 55 - - - - 39 65 - 
S-R-02 33 61 61 50 71 66 66 55 - - - - 41 65 - 
S-R-03 57 69 67 52 79 74 72 57 - - - - 65 67 - 
S-R-04 57 69 67 52 79 74 72 57 - - - - 65 67 - 
S-R-05 41 69 67 52 79 74 72 57 - - - - 49 67 - 
S-R-06 33 61 61 50 71 66 66 55 - - - - 41 65 - 
S-R-07 58 69 67 53 79 74 72 58 - - - - 66 68 - 
S-R-08 59 69 67 53 79 74 72 58 - - - - 67 68 - 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

04j - Remove toll 
booth structure - 
Remove concrete 
slabs, install dowel 
bars for connection 
for access point infill 
slabs 

S-C-01 79 n/a n/a n/a 70 n/a n/a n/a 9 n/a n/a n/a 87 n/a - 
S-C-02 63 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 71 n/a - 
S-C-03 63 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 71 n/a - 
S-H-01 77 69 67 53 79 74 72 58 - 3 5 19 85 n/a - 
S-H-02 78 69 67 53 79 74 72 58 - 4 6 20 86 n/a - 
S-H-03 72 69 67 53 79 74 72 58 - - - 14 80 n/a - 
S-O-01 48 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 56 n/a - 
S-O-02 67 n/a n/a n/a 55 55 55 n/a 12 12 12 n/a 75 n/a - 
S-O-03 78 n/a n/a n/a 55 n/a n/a n/a 23 n/a n/a n/a 86 n/a - 
S-O-04 67 n/a n/a n/a 55 55 55 n/a 12 12 12 n/a 75 n/a - 
S-O-05 52 n/a n/a n/a 60 60 60 n/a - - - n/a 60 n/a - 
S-O-06 63 n/a n/a n/a 55 n/a n/a n/a 8 8 8 n/a 71 n/a - 
S-O-07 63 n/a n/a n/a 60 n/a n/a n/a 3 3 3 n/a 71 n/a - 
S-O-08 63 n/a n/a n/a 55 n/a n/a n/a 8 8 8 n/a 71 n/a - 
S-R-01 41 61 61 50 71 66 66 55 - - - - 49 65 - 
S-R-02 43 61 61 50 71 66 66 55 - - - - 51 65 - 
S-R-03 67 69 67 52 79 74 72 57 - - - 10 75 67 8 
S-R-04 67 69 67 52 79 74 72 57 - - - 10 75 67 8 
S-R-05 51 69 67 52 79 74 72 57 - - - - 59 67 - 
S-R-06 43 61 61 50 71 66 66 55 - - - - 51 65 - 
S-R-07 68 69 67 53 79 74 72 58 - - - 10 76 68 8 
S-R-08 69 69 67 53 79 74 72 58 - - - 11 77 68 9 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

04k - Remove toll 
booth structure - 
Construct precast 
concrete infill slabs 
to toll booth access 
points 

S-C-01 71 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 79 n/a - 
S-C-02 55 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 63 n/a - 
S-C-03 55 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 63 n/a - 
S-H-01 69 69 67 53 79 74 72 58 - - - 11 77 n/a - 
S-H-02 70 69 67 53 79 74 72 58 - - - 12 78 n/a - 
S-H-03 64 69 67 53 79 74 72 58 - - - 6 72 n/a - 
S-O-01 40 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 48 n/a - 
S-O-02 59 n/a n/a n/a 55 55 55 n/a 4 4 4 n/a 67 n/a - 
S-O-03 70 n/a n/a n/a 55 n/a n/a n/a 15 n/a n/a n/a 78 n/a - 
S-O-04 59 n/a n/a n/a 55 55 55 n/a 4 4 4 n/a 67 n/a - 
S-O-05 44 n/a n/a n/a 60 60 60 n/a - - - n/a 52 n/a - 
S-O-06 55 n/a n/a n/a 55 n/a n/a n/a - - - n/a 63 n/a - 
S-O-07 55 n/a n/a n/a 60 n/a n/a n/a - - - n/a 63 n/a - 
S-O-08 55 n/a n/a n/a 55 n/a n/a n/a - - - n/a 63 n/a - 
S-R-01 33 61 61 50 71 66 66 55 - - - - 41 65 - 
S-R-02 35 61 61 50 71 66 66 55 - - - - 43 65 - 
S-R-03 59 69 67 52 79 74 72 57 - - - 2 67 67 - 
S-R-04 59 69 67 52 79 74 72 57 - - - 2 67 67 - 
S-R-05 43 69 67 52 79 74 72 57 - - - - 51 67 - 
S-R-06 35 61 61 50 71 66 66 55 - - - - 43 65 - 
S-R-07 60 69 67 53 79 74 72 58 - - - 2 68 68 - 
S-R-08 61 69 67 53 79 74 72 58 - - - 3 69 68 1 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

04l - Remove toll 
booth structure - 
Construct block wall 
and infill with 
concrete or sand 
cement mix at 
northern most toll 
point 

S-C-01 71 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 79 n/a - 
S-C-02 55 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 63 n/a - 
S-C-03 55 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 63 n/a - 
S-H-01 69 69 67 53 79 74 72 58 - - - 11 77 n/a - 
S-H-02 70 69 67 53 79 74 72 58 - - - 12 78 n/a - 
S-H-03 64 69 67 53 79 74 72 58 - - - 6 72 n/a - 
S-O-01 40 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 48 n/a - 
S-O-02 59 n/a n/a n/a 55 55 55 n/a 4 4 4 n/a 67 n/a - 
S-O-03 70 n/a n/a n/a 55 n/a n/a n/a 15 n/a n/a n/a 78 n/a - 
S-O-04 59 n/a n/a n/a 55 55 55 n/a 4 4 4 n/a 67 n/a - 
S-O-05 44 n/a n/a n/a 60 60 60 n/a - - - n/a 52 n/a - 
S-O-06 55 n/a n/a n/a 55 n/a n/a n/a - - - n/a 63 n/a - 
S-O-07 55 n/a n/a n/a 60 n/a n/a n/a - - - n/a 63 n/a - 
S-O-08 55 n/a n/a n/a 55 n/a n/a n/a - - - n/a 63 n/a - 
S-R-01 33 61 61 50 71 66 66 55 - - - - 41 65 - 
S-R-02 35 61 61 50 71 66 66 55 - - - - 43 65 - 
S-R-03 59 69 67 52 79 74 72 57 - - - 2 67 67 - 
S-R-04 59 69 67 52 79 74 72 57 - - - 2 67 67 - 
S-R-05 43 69 67 52 79 74 72 57 - - - - 51 67 - 
S-R-06 35 61 61 50 71 66 66 55 - - - - 43 65 - 
S-R-07 60 69 67 53 79 74 72 58 - - - 2 68 68 - 
S-R-08 61 69 67 53 79 74 72 58 - - - 3 69 68 1 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

05a - Remove 
candy bar sockets - 
Remove concrete 
pavement slabs 
using jackhammers 
and/or backhoe 
rock breaker 
attachment 

S-C-01 79 n/a n/a n/a 70 n/a n/a n/a 9 n/a n/a n/a 87 n/a - 
S-C-02 63 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 71 n/a - 
S-C-03 63 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 71 n/a - 
S-H-01 77 69 67 53 79 74 72 58 - 3 5 19 85 n/a - 
S-H-02 78 69 67 53 79 74 72 58 - 4 6 20 86 n/a - 
S-H-03 72 69 67 53 79 74 72 58 - - - 14 80 n/a - 
S-O-01 57 n/a n/a n/a 55 n/a n/a n/a 2 n/a n/a n/a 65 n/a - 
S-O-02 67 n/a n/a n/a 55 55 55 n/a 12 12 12 n/a 75 n/a - 
S-O-03 78 n/a n/a n/a 55 n/a n/a n/a 23 n/a n/a n/a 86 n/a - 
S-O-04 67 n/a n/a n/a 55 55 55 n/a 12 12 12 n/a 75 n/a - 
S-O-05 59 n/a n/a n/a 60 60 60 n/a - - - n/a 67 n/a - 
S-O-06 63 n/a n/a n/a 55 n/a n/a n/a 8 8 8 n/a 71 n/a - 
S-O-07 63 n/a n/a n/a 60 n/a n/a n/a 3 3 3 n/a 71 n/a - 
S-O-08 63 n/a n/a n/a 55 n/a n/a n/a 8 8 8 n/a 71 n/a - 
S-R-01 41 61 61 50 71 66 66 55 - - - - 49 65 - 
S-R-02 43 61 61 50 71 66 66 55 - - - - 51 65 - 
S-R-03 67 69 67 52 79 74 72 57 - - - 10 75 67 8 
S-R-04 67 69 67 52 79 74 72 57 - - - 10 75 67 8 
S-R-05 51 69 67 52 79 74 72 57 - - - - 59 67 - 
S-R-06 59 61 61 50 71 66 66 55 - - - 4 67 65 2 
S-R-07 68 69 67 53 79 74 72 58 - - - 10 76 68 8 
S-R-08 69 69 67 53 79 74 72 58 - - - 11 77 68 9 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

05b - Remove 
candy bar sockets - 
Clean up excavated 
material and 
dispose off site 

S-C-01 67 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 75 n/a - 
S-C-02 51 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 59 n/a - 
S-C-03 51 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 59 n/a - 
S-H-01 65 69 67 53 79 74 72 58 - - - 7 73 n/a - 
S-H-02 66 69 67 53 79 74 72 58 - - - 8 74 n/a - 
S-H-03 60 69 67 53 79 74 72 58 - - - 2 68 n/a - 
S-O-01 45 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 53 n/a - 
S-O-02 55 n/a n/a n/a 55 55 55 n/a - - - n/a 63 n/a - 
S-O-03 66 n/a n/a n/a 55 n/a n/a n/a 11 n/a n/a n/a 74 n/a - 
S-O-04 55 n/a n/a n/a 55 55 55 n/a - - - n/a 63 n/a - 
S-O-05 47 n/a n/a n/a 60 60 60 n/a - - - n/a 55 n/a - 
S-O-06 51 n/a n/a n/a 55 n/a n/a n/a - - - n/a 59 n/a - 
S-O-07 51 n/a n/a n/a 60 n/a n/a n/a - - - n/a 59 n/a - 
S-O-08 51 n/a n/a n/a 55 n/a n/a n/a - - - n/a 59 n/a - 
S-R-01 29 61 61 50 71 66 66 55 - - - - 37 65 - 
S-R-02 31 61 61 50 71 66 66 55 - - - - 39 65 - 
S-R-03 55 69 67 52 79 74 72 57 - - - - 63 67 - 
S-R-04 55 69 67 52 79 74 72 57 - - - - 63 67 - 
S-R-05 39 69 67 52 79 74 72 57 - - - - 47 67 - 
S-R-06 47 61 61 50 71 66 66 55 - - - - 55 65 - 
S-R-07 56 69 67 53 79 74 72 58 - - - - 64 68 - 
S-R-08 57 69 67 53 79 74 72 58 - - - - 65 68 - 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

05c - Remove 
candy bar sockets - 
Infill excavated 
areas with AC or 
concrete 

S-C-01 67 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 75 n/a - 
S-C-02 51 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 59 n/a - 
S-C-03 51 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 59 n/a - 
S-H-01 65 69 67 53 79 74 72 58 - - - 7 73 n/a - 
S-H-02 66 69 67 53 79 74 72 58 - - - 8 74 n/a - 
S-H-03 60 69 67 53 79 74 72 58 - - - 2 68 n/a - 
S-O-01 45 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 53 n/a - 
S-O-02 55 n/a n/a n/a 55 55 55 n/a - - - n/a 63 n/a - 
S-O-03 66 n/a n/a n/a 55 n/a n/a n/a 11 n/a n/a n/a 74 n/a - 
S-O-04 55 n/a n/a n/a 55 55 55 n/a - - - n/a 63 n/a - 
S-O-05 47 n/a n/a n/a 60 60 60 n/a - - - n/a 55 n/a - 
S-O-06 51 n/a n/a n/a 55 n/a n/a n/a - - - n/a 59 n/a - 
S-O-07 51 n/a n/a n/a 60 n/a n/a n/a - - - n/a 59 n/a - 
S-O-08 51 n/a n/a n/a 55 n/a n/a n/a - - - n/a 59 n/a - 
S-R-01 29 61 61 50 71 66 66 55 - - - - 37 65 - 
S-R-02 31 61 61 50 71 66 66 55 - - - - 39 65 - 
S-R-03 55 69 67 52 79 74 72 57 - - - - 63 67 - 
S-R-04 55 69 67 52 79 74 72 57 - - - - 63 67 - 
S-R-05 39 69 67 52 79 74 72 57 - - - - 47 67 - 
S-R-06 47 61 61 50 71 66 66 55 - - - - 55 65 - 
S-R-07 56 69 67 53 79 74 72 58 - - - - 64 68 - 
S-R-08 57 69 67 53 79 74 72 58 - - - - 65 68 - 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

06a - Install new 
directional and 
variable speed limit 
signage - Signage 
manufactured off 
site and brought to 
site for installation 

S-C-01 62 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 70 n/a - 
S-C-02 46 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 54 n/a - 
S-C-03 46 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 54 n/a - 
S-H-01 60 69 67 53 79 74 72 58 - - - 2 68 n/a - 
S-H-02 61 69 67 53 79 74 72 58 - - - 3 69 n/a - 
S-H-03 55 69 67 53 79 74 72 58 - - - - 63 n/a - 
S-O-01 40 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 48 n/a - 
S-O-02 50 n/a n/a n/a 55 55 55 n/a - - - n/a 58 n/a - 
S-O-03 61 n/a n/a n/a 55 n/a n/a n/a 6 n/a n/a n/a 69 n/a - 
S-O-04 50 n/a n/a n/a 55 55 55 n/a - - - n/a 58 n/a - 
S-O-05 42 n/a n/a n/a 60 60 60 n/a - - - n/a 50 n/a - 
S-O-06 46 n/a n/a n/a 55 n/a n/a n/a - - - n/a 54 n/a - 
S-O-07 46 n/a n/a n/a 60 n/a n/a n/a - - - n/a 54 n/a - 
S-O-08 46 n/a n/a n/a 55 n/a n/a n/a - - - n/a 54 n/a - 
S-R-01 24 61 61 50 71 66 66 55 - - - - 32 65 - 
S-R-02 26 61 61 50 71 66 66 55 - - - - 34 65 - 
S-R-03 50 69 67 52 79 74 72 57 - - - - 58 67 - 
S-R-04 50 69 67 52 79 74 72 57 - - - - 58 67 - 
S-R-05 34 69 67 52 79 74 72 57 - - - - 42 67 - 
S-R-06 42 61 61 50 71 66 66 55 - - - - 50 65 - 
S-R-07 51 69 67 53 79 74 72 58 - - - - 59 68 - 
S-R-08 52 69 67 53 79 74 72 58 - - - - 60 68 - 



Appendix E 
Report 610.11574-R1  

Page 37 of 47 

Construction Noise Predictions - Assessment Table 

 

(610.11574-R1 Appendix E.docx)  SLR Consulting Australia Pty Ltd 

 

Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

06b - Install new 
directional and 
variable speed limit 
signage - Structure 
may need to be 
strengthened by 
welding of steel 
stiffener plates or 
similar 

S-C-01 60 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 68 n/a - 
S-C-02 44 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 52 n/a - 
S-C-03 44 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 52 n/a - 
S-H-01 58 69 67 53 79 74 72 58 - - - - 66 n/a - 
S-H-02 59 69 67 53 79 74 72 58 - - - - 67 n/a - 
S-H-03 53 69 67 53 79 74 72 58 - - - - 61 n/a - 
S-O-01 38 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 46 n/a - 
S-O-02 48 n/a n/a n/a 55 55 55 n/a - - - n/a 56 n/a - 
S-O-03 59 n/a n/a n/a 55 n/a n/a n/a 4 n/a n/a n/a 67 n/a - 
S-O-04 48 n/a n/a n/a 55 55 55 n/a - - - n/a 56 n/a - 
S-O-05 40 n/a n/a n/a 60 60 60 n/a - - - n/a 48 n/a - 
S-O-06 44 n/a n/a n/a 55 n/a n/a n/a - - - n/a 52 n/a - 
S-O-07 44 n/a n/a n/a 60 n/a n/a n/a - - - n/a 52 n/a - 
S-O-08 44 n/a n/a n/a 55 n/a n/a n/a - - - n/a 52 n/a - 
S-R-01 22 61 61 50 71 66 66 55 - - - - 30 65 - 
S-R-02 24 61 61 50 71 66 66 55 - - - - 32 65 - 
S-R-03 48 69 67 52 79 74 72 57 - - - - 56 67 - 
S-R-04 48 69 67 52 79 74 72 57 - - - - 56 67 - 
S-R-05 32 69 67 52 79 74 72 57 - - - - 40 67 - 
S-R-06 40 61 61 50 71 66 66 55 - - - - 48 65 - 
S-R-07 49 69 67 53 79 74 72 58 - - - - 57 68 - 
S-R-08 50 69 67 53 79 74 72 58 - - - - 58 68 - 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

06c - Install new 
directional and 
variable speed limit 
signage - 
Attachment points 
to be provided to 
gantry structure for 
sign installation 

S-C-01 63 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 71 n/a - 
S-C-02 47 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 55 n/a - 
S-C-03 47 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 55 n/a - 
S-H-01 61 69 67 53 79 74 72 58 - - - 3 69 n/a - 
S-H-02 62 69 67 53 79 74 72 58 - - - 4 70 n/a - 
S-H-03 56 69 67 53 79 74 72 58 - - - - 64 n/a - 
S-O-01 41 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 49 n/a - 
S-O-02 51 n/a n/a n/a 55 55 55 n/a - - - n/a 59 n/a - 
S-O-03 62 n/a n/a n/a 55 n/a n/a n/a 7 n/a n/a n/a 70 n/a - 
S-O-04 51 n/a n/a n/a 55 55 55 n/a - - - n/a 59 n/a - 
S-O-05 43 n/a n/a n/a 60 60 60 n/a - - - n/a 51 n/a - 
S-O-06 47 n/a n/a n/a 55 n/a n/a n/a - - - n/a 55 n/a - 
S-O-07 47 n/a n/a n/a 60 n/a n/a n/a - - - n/a 55 n/a - 
S-O-08 47 n/a n/a n/a 55 n/a n/a n/a - - - n/a 55 n/a - 
S-R-01 25 61 61 50 71 66 66 55 - - - - 33 65 - 
S-R-02 27 61 61 50 71 66 66 55 - - - - 35 65 - 
S-R-03 51 69 67 52 79 74 72 57 - - - - 59 67 - 
S-R-04 51 69 67 52 79 74 72 57 - - - - 59 67 - 
S-R-05 35 69 67 52 79 74 72 57 - - - - 43 67 - 
S-R-06 43 61 61 50 71 66 66 55 - - - - 51 65 - 
S-R-07 52 69 67 53 79 74 72 58 - - - - 60 68 - 
S-R-08 53 69 67 53 79 74 72 58 - - - - 61 68 - 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

06d - Install new 
directional and 
variable speed limit 
signage - Power 
and 
communications to 
be provided to 
structure (see 
underground 
utilities) 

S-C-01 79 n/a n/a n/a 70 n/a n/a n/a 9 n/a n/a n/a 87 n/a - 
S-C-02 63 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 71 n/a - 
S-C-03 63 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 71 n/a - 
S-H-01 77 69 67 53 79 74 72 58 - 3 5 19 85 n/a - 
S-H-02 78 69 67 53 79 74 72 58 - 4 6 20 86 n/a - 
S-H-03 72 69 67 53 79 74 72 58 - - - 14 80 n/a - 
S-O-01 57 n/a n/a n/a 55 n/a n/a n/a 2 n/a n/a n/a 65 n/a - 
S-O-02 67 n/a n/a n/a 55 55 55 n/a 12 12 12 n/a 75 n/a - 
S-O-03 78 n/a n/a n/a 55 n/a n/a n/a 23 n/a n/a n/a 86 n/a - 
S-O-04 67 n/a n/a n/a 55 55 55 n/a 12 12 12 n/a 75 n/a - 
S-O-05 59 n/a n/a n/a 60 60 60 n/a - - - n/a 67 n/a - 
S-O-06 63 n/a n/a n/a 55 n/a n/a n/a 8 8 8 n/a 71 n/a - 
S-O-07 63 n/a n/a n/a 60 n/a n/a n/a 3 3 3 n/a 71 n/a - 
S-O-08 63 n/a n/a n/a 55 n/a n/a n/a 8 8 8 n/a 71 n/a - 
S-R-01 41 61 61 50 71 66 66 55 - - - - 49 65 - 
S-R-02 43 61 61 50 71 66 66 55 - - - - 51 65 - 
S-R-03 67 69 67 52 79 74 72 57 - - - 10 75 67 8 
S-R-04 67 69 67 52 79 74 72 57 - - - 10 75 67 8 
S-R-05 51 69 67 52 79 74 72 57 - - - - 59 67 - 
S-R-06 59 61 61 50 71 66 66 55 - - - 4 67 65 2 
S-R-07 68 69 67 53 79 74 72 58 - - - 10 76 68 8 
S-R-08 69 69 67 53 79 74 72 58 - - - 11 77 68 9 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

06e - Install new 
directional and 
variable speed limit 
signage - 
Installation of sign, 
requires lane 
closures, lighting 
towers 

S-C-01 63 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 71 n/a - 
S-C-02 47 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 55 n/a - 
S-C-03 47 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 55 n/a - 
S-H-01 61 69 67 53 79 74 72 58 - - - 3 69 n/a - 
S-H-02 62 69 67 53 79 74 72 58 - - - 4 70 n/a - 
S-H-03 56 69 67 53 79 74 72 58 - - - - 64 n/a - 
S-O-01 41 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 49 n/a - 
S-O-02 51 n/a n/a n/a 55 55 55 n/a - - - n/a 59 n/a - 
S-O-03 62 n/a n/a n/a 55 n/a n/a n/a 7 n/a n/a n/a 70 n/a - 
S-O-04 51 n/a n/a n/a 55 55 55 n/a - - - n/a 59 n/a - 
S-O-05 43 n/a n/a n/a 60 60 60 n/a - - - n/a 51 n/a - 
S-O-06 47 n/a n/a n/a 55 n/a n/a n/a - - - n/a 55 n/a - 
S-O-07 47 n/a n/a n/a 60 n/a n/a n/a - - - n/a 55 n/a - 
S-O-08 47 n/a n/a n/a 55 n/a n/a n/a - - - n/a 55 n/a - 
S-R-01 25 61 61 50 71 66 66 55 - - - - 33 65 - 
S-R-02 27 61 61 50 71 66 66 55 - - - - 35 65 - 
S-R-03 51 69 67 52 79 74 72 57 - - - - 59 67 - 
S-R-04 51 69 67 52 79 74 72 57 - - - - 59 67 - 
S-R-05 35 69 67 52 79 74 72 57 - - - - 43 67 - 
S-R-06 43 61 61 50 71 66 66 55 - - - - 51 65 - 
S-R-07 52 69 67 53 79 74 72 58 - - - - 60 68 - 
S-R-08 53 69 67 53 79 74 72 58 - - - - 61 68 - 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

07a - Install new 
lighting - Excavate 
for footings 

S-C-01 79 n/a n/a n/a 70 n/a n/a n/a 9 n/a n/a n/a 87 n/a - 
S-C-02 83 n/a n/a n/a 70 n/a n/a n/a 13 n/a n/a n/a 91 n/a - 
S-C-03 83 n/a n/a n/a 70 n/a n/a n/a 13 n/a n/a n/a 91 n/a - 
S-H-01 77 69 67 53 79 74 72 58 - 3 5 19 85 n/a - 
S-H-02 78 69 67 53 79 74 72 58 - 4 6 20 86 n/a - 
S-H-03 75 69 67 53 79 74 72 58 - - 3 17 83 n/a - 
S-O-01 57 n/a n/a n/a 55 n/a n/a n/a 2 n/a n/a n/a 65 n/a - 
S-O-02 67 n/a n/a n/a 55 55 55 n/a 12 12 12 n/a 75 n/a - 
S-O-03 78 n/a n/a n/a 55 n/a n/a n/a 23 n/a n/a n/a 86 n/a - 
S-O-04 81 n/a n/a n/a 55 55 55 n/a 26 26 26 n/a 89 n/a - 
S-O-05 59 n/a n/a n/a 60 60 60 n/a - - - n/a 67 n/a - 
S-O-06 83 n/a n/a n/a 55 n/a n/a n/a 28 28 28 n/a 91 n/a - 
S-O-07 83 n/a n/a n/a 60 n/a n/a n/a 23 23 23 n/a 91 n/a - 
S-O-08 83 n/a n/a n/a 55 n/a n/a n/a 28 28 28 n/a 91 n/a - 
S-R-01 41 61 61 50 71 66 66 55 - - - - 49 65 - 
S-R-02 43 61 61 50 71 66 66 55 - - - - 51 65 - 
S-R-03 73 69 67 52 79 74 72 57 - - - 16 81 67 14 
S-R-04 78 69 67 52 79 74 72 57 - 4 6 21 86 67 19 
S-R-05 70 69 67 52 79 74 72 57 - - - 13 78 67 11 
S-R-06 59 61 61 50 71 66 66 55 - - - 4 67 65 2 
S-R-07 73 69 67 53 79 74 72 58 - - - 15 81 68 13 
S-R-08 83 69 67 53 79 74 72 58 4 9 11 25 91 68 23 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

07b - Install new 
lighting - Set up 
formwork, 
reinforcement 

S-C-01 61 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 69 n/a - 
S-C-02 65 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 73 n/a - 
S-C-03 65 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 73 n/a - 
S-H-01 59 69 67 53 79 74 72 58 - - - - 67 n/a - 
S-H-02 60 69 67 53 79 74 72 58 - - - 2 68 n/a - 
S-H-03 57 69 67 53 79 74 72 58 - - - - 65 n/a - 
S-O-01 39 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 47 n/a - 
S-O-02 49 n/a n/a n/a 55 55 55 n/a - - - n/a 57 n/a - 
S-O-03 60 n/a n/a n/a 55 n/a n/a n/a 5 n/a n/a n/a 68 n/a - 
S-O-04 63 n/a n/a n/a 55 55 55 n/a 8 8 8 n/a 71 n/a - 
S-O-05 41 n/a n/a n/a 60 60 60 n/a - - - n/a 49 n/a - 
S-O-06 65 n/a n/a n/a 55 n/a n/a n/a 10 10 10 n/a 73 n/a - 
S-O-07 65 n/a n/a n/a 60 n/a n/a n/a 5 5 5 n/a 73 n/a - 
S-O-08 65 n/a n/a n/a 55 n/a n/a n/a 10 10 10 n/a 73 n/a - 
S-R-01 23 61 61 50 71 66 66 55 - - - - 31 65 - 
S-R-02 25 61 61 50 71 66 66 55 - - - - 33 65 - 
S-R-03 55 69 67 52 79 74 72 57 - - - - 63 67 - 
S-R-04 60 69 67 52 79 74 72 57 - - - 3 68 67 1 
S-R-05 52 69 67 52 79 74 72 57 - - - - 60 67 - 
S-R-06 41 61 61 50 71 66 66 55 - - - - 49 65 - 
S-R-07 55 69 67 53 79 74 72 58 - - - - 63 68 - 
S-R-08 65 69 67 53 79 74 72 58 - - - 7 73 68 5 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

07c - Install new 
lighting - 
Reinforcement 
mostly assembled 
off site, some on 
site assembly 
required 

S-C-01 61 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 69 n/a - 
S-C-02 65 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 73 n/a - 
S-C-03 65 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 73 n/a - 
S-H-01 59 69 67 53 79 74 72 58 - - - - 67 n/a - 
S-H-02 60 69 67 53 79 74 72 58 - - - 2 68 n/a - 
S-H-03 57 69 67 53 79 74 72 58 - - - - 65 n/a - 
S-O-01 39 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 47 n/a - 
S-O-02 49 n/a n/a n/a 55 55 55 n/a - - - n/a 57 n/a - 
S-O-03 60 n/a n/a n/a 55 n/a n/a n/a 5 n/a n/a n/a 68 n/a - 
S-O-04 63 n/a n/a n/a 55 55 55 n/a 8 8 8 n/a 71 n/a - 
S-O-05 41 n/a n/a n/a 60 60 60 n/a - - - n/a 49 n/a - 
S-O-06 65 n/a n/a n/a 55 n/a n/a n/a 10 10 10 n/a 73 n/a - 
S-O-07 65 n/a n/a n/a 60 n/a n/a n/a 5 5 5 n/a 73 n/a - 
S-O-08 65 n/a n/a n/a 55 n/a n/a n/a 10 10 10 n/a 73 n/a - 
S-R-01 23 61 61 50 71 66 66 55 - - - - 31 65 - 
S-R-02 25 61 61 50 71 66 66 55 - - - - 33 65 - 
S-R-03 55 69 67 52 79 74 72 57 - - - - 63 67 - 
S-R-04 60 69 67 52 79 74 72 57 - - - 3 68 67 1 
S-R-05 52 69 67 52 79 74 72 57 - - - - 60 67 - 
S-R-06 41 61 61 50 71 66 66 55 - - - - 49 65 - 
S-R-07 55 69 67 53 79 74 72 58 - - - - 63 68 - 
S-R-08 65 69 67 53 79 74 72 58 - - - 7 73 68 5 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

07d - Install new 
lighting - Pour 
concrete 

S-C-01 71 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 79 n/a - 
S-C-02 75 n/a n/a n/a 70 n/a n/a n/a 5 n/a n/a n/a 83 n/a - 
S-C-03 75 n/a n/a n/a 70 n/a n/a n/a 5 n/a n/a n/a 83 n/a - 
S-H-01 69 69 67 53 79 74 72 58 - - - 11 77 n/a - 
S-H-02 70 69 67 53 79 74 72 58 - - - 12 78 n/a - 
S-H-03 67 69 67 53 79 74 72 58 - - - 9 75 n/a - 
S-O-01 49 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 57 n/a - 
S-O-02 59 n/a n/a n/a 55 55 55 n/a 4 4 4 n/a 67 n/a - 
S-O-03 70 n/a n/a n/a 55 n/a n/a n/a 15 n/a n/a n/a 78 n/a - 
S-O-04 73 n/a n/a n/a 55 55 55 n/a 18 18 18 n/a 81 n/a - 
S-O-05 51 n/a n/a n/a 60 60 60 n/a - - - n/a 59 n/a - 
S-O-06 75 n/a n/a n/a 55 n/a n/a n/a 20 20 20 n/a 83 n/a - 
S-O-07 75 n/a n/a n/a 60 n/a n/a n/a 15 15 15 n/a 83 n/a - 
S-O-08 75 n/a n/a n/a 55 n/a n/a n/a 20 20 20 n/a 83 n/a - 
S-R-01 33 61 61 50 71 66 66 55 - - - - 41 65 - 
S-R-02 35 61 61 50 71 66 66 55 - - - - 43 65 - 
S-R-03 65 69 67 52 79 74 72 57 - - - 8 73 67 6 
S-R-04 70 69 67 52 79 74 72 57 - - - 13 78 67 11 
S-R-05 62 69 67 52 79 74 72 57 - - - 5 70 67 3 
S-R-06 51 61 61 50 71 66 66 55 - - - - 59 65 - 
S-R-07 65 69 67 53 79 74 72 58 - - - 7 73 68 5 
S-R-08 75 69 67 53 79 74 72 58 - - 3 17 83 68 15 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

8a – Tree cutting 
and removal 

S-C-01 69 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 77 n/a - 
S-C-02 42 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 50 n/a - 
S-C-03 51 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 59 n/a - 
S-H-01 45 69 67 53 79 74 72 58 - - - - 53 n/a - 
S-H-02 49 69 67 53 79 74 72 58 - - - - 57 n/a - 
S-H-03 41 69 67 53 79 74 72 58 - - - - 49 n/a - 
S-O-01 41 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 49 n/a - 
S-O-02 45 n/a n/a n/a 55 55 55 n/a - - - n/a 53 n/a - 
S-O-03 54 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 62 n/a - 
S-O-04 66 n/a n/a n/a 55 55 55 n/a 11 11 11 n/a 74 n/a - 
S-O-05 45 n/a n/a n/a 60 60 60 n/a - - - n/a 53 n/a - 
S-O-06 66 n/a n/a n/a 55 n/a n/a n/a 11 11 11 n/a 50 n/a - 
S-O-07 67 n/a n/a n/a 60 n/a n/a n/a 7 7 7 n/a 50 n/a - 
S-O-08 48 n/a n/a n/a 55 n/a n/a n/a - - - n/a 50 n/a - 
S-R-01 38 61 61 50 71 66 66 55 - - - - 46 65 - 
S-R-02 42 61 61 50 71 66 66 55 - - - - 50 65 - 
S-R-03 43 69 67 52 79 74 72 57 - - - - 51 67 - 
S-R-04 48 69 67 52 79 74 72 57 - - - - 56 67 - 
S-R-05 39 69 67 52 79 74 72 57 - - - - 47 67 - 
S-R-06 36 61 61 50 71 66 66 55 - - - - 44 65 - 
S-R-07 40 69 67 53 79 74 72 58 - - - - 48 68 - 
S-R-08 48 69 67 53 79 74 72 58 - - - - 56 68 - 
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Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

8a – Mulching S-C-01 81 n/a n/a n/a 70 n/a n/a n/a 11 n/a n/a n/a 89 n/a - 
S-C-02 54 n/a n/a n/a 70 n/a n/a n/a - n/a n/a n/a 62 n/a - 
S-C-03 71 n/a n/a n/a 70 n/a n/a n/a 1 n/a n/a n/a 78 n/a - 
S-H-01 57 69 67 53 79 74 72 58 - - - - 65 n/a - 
S-H-02 61 69 67 53 79 74 72 58 - - - 3 69 n/a - 
S-H-03 53 69 67 53 79 74 72 58 - - - - 61 n/a - 
S-O-01 53 n/a n/a n/a 55 n/a n/a n/a - n/a n/a n/a 61 n/a - 
S-O-02 57 n/a n/a n/a 55 55 55 n/a 2 2 2 n/a 65 n/a - 
S-O-03 66 n/a n/a n/a 55 n/a n/a n/a 11 n/a n/a n/a 74 n/a - 
S-O-04 78 n/a n/a n/a 55 55 55 n/a 23 23 23 n/a 86 n/a - 
S-O-05 57 n/a n/a n/a 60 60 60 n/a - - - n/a 65 n/a - 
S-O-06 78 n/a n/a n/a 55 n/a n/a n/a 23 23 23 n/a 62 n/a - 
S-O-07 79 n/a n/a n/a 60 n/a n/a n/a 18 18 18 n/a 62 n/a - 
S-O-08 60 n/a n/a n/a 55 n/a n/a n/a 5 5 5 n/a 62 n/a - 
S-R-01 50 61 61 50 71 66 66 55 - - - - 58 65 - 
S-R-02 54 61 61 50 71 66 66 55 - - - - 62 65 - 
S-R-03 55 69 67 52 79 74 72 57 - - - - 63 67 - 
S-R-04 60 69 67 52 79 74 72 57 - - - 3 68 67 1 
S-R-05 51 69 67 52 79 74 72 57 - - - - 59 67 - 
S-R-06 48 61 61 50 71 66 66 55 - - - - 56 65 - 
S-R-07 52 69 67 53 79 74 72 58 - - - - 60 68 - 
S-R-08 60 69 67 53 79 74 72 58 - - - 2 68 68 - 

Note 1: Equipment currently unknown. 
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Work Area 6 Predictions 

 
Works Description Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst-
case 
Predicted 

RBL NML Exceedance Worst-
case 
Predicted 

Screening.
Crit. 

Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night (RBL+15 dBA) 

03d - Pavement 
repairs - Remove 
existing AC 
pavement and 
dispose off site 

S-R-09 67 61 61 50 71 66 66 55 - 1 1 12 75 65 10 

S-R-10 74 61 61 50 71 66 66 55 3 8 8 19 82 65 17 

03e - Pavement 
repairs - Pave new 
AC pavement layer 

S-R-09 58 61 61 50 71 66 66 55 - - - 3 66 65 1 

S-R-10 65 61 61 50 71 66 66 55 - - - 10 73 65 8 

06d - Install new 
directional and 
variable speed limit 
signage - Power 
and 
communications to 
be provided to 
structure (see 
underground 
utilities) 

S-R-09 71 61 61 50 71 66 66 55 - 5 5 16 79 65 14 

S-R-10 78 61 61 50 71 66 66 55 7 12 12 23 86 65 21 

06e - Install new 
directional and 
variable speed limit 
signage - 
Installation of sign, 
requires lane 
closures, lighting 
towers 

S-R-09 55 61 61 50 71 66 66 55 - - - - 63 65 - 

S-R-10 62 61 61 50 71 66 66 55 - - - 7 70 65 5 
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EXECUTIVE SUMMARY 

Roads and Maritime Services (Roads and Maritime) proposes to realign and resurface the traffic 
lanes on the Bradfield Highway, on the southern approaches to the Sydney Harbour Bridge and 
reconfigure access to the northern Sydney CBD, (the proposal). The proposal is aimed at simplifying 
traffic movements and reducing road safety hazards for the quarter of a million people including 
27,000 bus passengers who use road transport to cross the Sydney Harbour Bridge daily.  

The proposal would involve removal of the toll booths from the southern approaches to the Sydney 
Harbour Bridge where tolling operations have been undertaken since the bridge was opened to traffic 
in 1932. Electronic tolling became fully operational in 2009, which means the additional road lanes 
which facilitated manual tolling are no longer required. The proposal would also involve upgrading the 
traffic management systems to ensure greater efficiencies in traffic management. 

Artefact has been engaged by SNC-Lavalin on behalf of VBA to prepare an Addendum Statement of 
Heritage Impact (SoHI) to complement a SoHI prepared by GML Heritage in 2012. The latter was 
prepared as part of the Review of Environmental Factors (REF) for the Sydney Harbour Bridge 
Southern Toll Plaza Upgrade project.  

The aim of this report is to identify heritage items which may be impacted by the proposed works, 
determine the level of heritage significance of each item, assess the direct, visual and potential 
impacts to those items, recommend mitigation measures to minimise heritage impact and identify 
other relevant management or statutory obligations. 

This Addendum SoHI focuses on areas and aspects of the works that were not incorporated in the 
2012 SoHI. Such areas are located at the York Street and Grosvenor Street intersection and include 
a portion of Bradfield Highway between this intersection and the southbound toll booths on Sydney 
Harbour Bridge. This report excludes works which have previously been assessed by GML (2012), 
namely the removal of existing toll booths and associated infrastructure works within this portion of 
Bradfield Highway. 

Findings  

The impact assessment contained in this report considered all heritage items located within a study 
area comprising the project area as relevant to this Addendum SoHI and a 10-metre buffer around the 
project area. The following heritage items were considered:  

 Two items within the 10-meter buffer zone are listed on the State Heritage Register (SHR). These 
items are: 
 NSW Housing Board Building 
 Miller’s Point and Dawes Point Village precinct 

 Four items within the 10-meter buffer zone are listed on Schedule 5 of the City of Sydney Local 
Environmental Plan (LEP) 2012. These items are: 
 Miller’s Point and Dawes Point Village precinct 
 St Philip’s Church of England 
 Lang Park 
 National Trust Centre including Buildings & Their Interiors, Retaining Walls & Ground 

 Trees located in Lang Park are listed on the City of Sydney Register of Significant Trees 2011 

 One item is an unlisted heritage item and has the potential to be locally significant 
 St Patrick’s Church and Parish Office buildings 
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 Potential locally significant archaeological remains of former road surfaces in York and Grosvenor 

Street 

The heritage impact assessment contained in this report concluded the following in relation to the 
proposal: 

 The study area has been assessed as having a nil-low potential to contain archaeological relics 

 The proposal has been assessed as having: 
 no direct impacts to heritage items 
 potential for vibration impacts, or inadvertent impacts to fabric as a result of works in close 

proximity to heritage items 
 negligible visual impact to heritage items 
 opportunity for minor positive direct and visual impacts onto St Patrick’s Church and Parish 

Office buildings and Lang Park 
 potential impacts to locally significant archaeological remains (works) of former road surfaces in 

York and Grosvenor Street.  

Recommendations 

This section provides recommendations to mitigate impacts associated with the proposed works 
located within the area of the York Street and Grosvenor Street intersection as part of the Sydney 
Harbour Bridge Toll Plaza Precinct Upgrade project. 

Vibration assessment 

A vibration assessment should be carried out by a qualified expert to determine the potential 
structural impacts that excavation and construction works in close proximity of the NSW Housing 
Board Building, St Philip’s Church of England and St Patrick’s Church and Parish Office buildings 
may have on these heritage items. Appropriate design measures should be taken prior to works 
proceeding in order to avoid such impacts. The extent of the surface removal and re-sheeting may be 
amended to avoid impacts where the structural condition of the buildings is at risk, as determined by 
the vibration assessment This assessment will also inform a Temporary Protection Plan. 

Temporary Protection Plan 

The Construction Environmental Management Plan should incorporate a Temporary Protection Plan 
for heritage items to be implemented prior to and for the duration of the works. Such plan should 
outline the protection measures to be taken by all contractors whilst carrying out the works to avoid 
structural impacts as well as direct impact on the fabric of these heritage items. The Temporary 
Protection Plan should consider the heritage-listed Lang Park, NSW Housing Board Building, St 
Philip’s Church of England, the heritage tree root systems within Lang Park and St Patrick’s Church 
and Parish Office buildings. 

Temporary removal plan: Lang Park boundary stones 

It is being considered that the heritage stones located along the York and Grosvenor Street 
boundaries of the heritage item Lang Park be temporarily removed to allow for footpath level 
adjustments and resurfacing. It has been assessed in this Addendum SoHI that this would have a 
negligible heritage impact provided the temporary removal process is adequately managed. It is also 
acknowledged that temporary removal would enable to avoid direct impacts onto the fabric of the 
boundary stones during the works. The following outline plan is recommended for implementation: 
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Prior to construction works 

 A detailed survey of the current location and alignment of the boundary stones must be prepared 
by a qualified expert and each stone numbered on the drawings 

 The existing mortar must be investigated by a heritage architect to determine the original or 
whether the wall may have been a ‘dry’ wall. The architect is to provide appropriate 
recommendations regarding an appropriate mortar treatment at time of re-instatement  

During construction works 

 Each stone must be numbered, carefully dismantled and safely stored on site on palettes whilst 
the construction works are proceeding 

 Following the works, each stone block must be carefully reinstated in its original location and 
alignment, and the wall repointed following the recommendations of the heritage architect as 
outlined above 

 The heritage architect should sign-off on the works after completion. 

Approvals 

It is understood impacts within the curtilage of SHR listed items will be avoided. If minor impacts 
within the curtilage of SHR items cannot be avoided, a Section 57 Exemption Application should be 
submitted to the NSW Heritage Council prior to the works being carried out. 

Heritage architect 

The removal of asphalt partially covering the stair treads of St Patrick’s Church and Parish Office 
buildings situated along Grosvenor Street directly east to the NSW Housing Board Building, should be 
considered whilst carrying out the proposed footpath works.  A heritage architect should be involved 
during the design process to provide advice on such removal and participate in the detailed design to 
minimise impact and enhance the long-term conservation of the building. 

Arborist 

A qualified arborist should be involved during the detailed design and construction phases of the 
proposed re-sheeting of the footpath along the boundaries of the heritage-listed Lang Park, which 
contains trees listed on the Register of Significant Trees of City of Sydney Council. The arborist is to 
provide recommendations in view to minimise impact on underground root systems, in particular for 
the Moreton Bay Fig located along the eastern side of York Street which roots are expanding below 
the existing footpath surface. The arborist may be involved in providing further recommendations for 
long-term management of the ongoing issues caused by the underground root system of the fig tree 
and other trees within the park as relevant. 

Archaeological monitoring 

The proposed works for the re-sheeting of York Street and Grosvenor Street, and the new drainage 
along the east of York Street next to Lang Park would require archaeological monitoring and 
recording to determine the presence of former road surfaces. As former road surfaces would be 
considered ‘works’ under the Heritage Act 1977, an excavation permit would not be required prior to 
excavation. An archaeological work method statement should be prepared prior to works 
commencing to outline the archaeological monitoring methodology proposed.  
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Unexpected finds 

If unexpected finds are encountered during construction, works should stop in that location and the 
‘Roads and Maritime Standard Management Procedure – Unexpected Heritage Items’ (2015) should 
be followed. This procedure is to be incorporated within the Construction Environmental Management 
Plan and implemented prior to and for the duration of the works. 
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1.0 INTRODUCTION 

1.1 Project background 

Roads and Maritime Services (Roads and Maritime) proposes to realign and resurface the traffic 
lanes on the Bradfield Highway, on the southern approaches to the Sydney Harbour Bridge and 
reconfigure access to the northern Sydney CBD, (the proposal). The proposal is aimed at simplifying 
traffic movements and reducing road safety hazards for the quarter of a million people including 
27,000 bus passengers who use road transport to cross the Sydney Harbour Bridge daily.  

The proposal would involve removal of the toll booths from the southern approaches to the Sydney 
Harbour Bridge where tolling operations have been undertaken since the bridge was opened to traffic 
in 1932. Electronic tolling became fully operational in 2009, which means the additional road lanes 
which facilitated manual tolling are no longer required. The proposal would also involve upgrading the 
traffic management systems to ensure greater efficiencies in traffic management.   

This proposal has been made possible by a separate project to modernise and relocate the bridge 
tolling system to a location north of the bridge, which was determined under a separate environmental 
assessment (Roads and Maritime, 2012). The proposal presents an opportunity to upgrade and 
rationalise the southern toll plaza precinct to simplify traffic movement on the bridge, improve 
operational flexibility, reduce road safety hazards, and to realise cost efficiencies for Roads and 
Maritime.   

Simplifying and rationalising the lanes would also support separate initiatives to improve bus travel-
time reliability to Wynyard in the northern Sydney central business district (CBD).  

The proposal site is generally located to the south of the Sydney Harbour Bridge (Figure 1). It 
incorporates the Bradfield Highway between Milsons Point and the southern bridge approaches, and 
sections of the Cahill Expressway, York, Grosvenor, Clarence and Kent streets. Additionally, signage 
would also be installed or upgraded at various locations on the Sydney Harbour Bridge and 
approaches within the CBD.  

The Sydney Harbour Bridge spans between Milsons Point in the north and Millers Point in the south. 
The southern bridge approach spans are located within the City of Sydney local government area 
(LGA).  

The Sydney Harbour Bridge, sections of its approaches and curtilage areas are of State and national 
heritage significance, and are listed on the NSW State Heritage Register (Sydney Harbour Bridge, 
approaches and viaducts) and the National Heritage List (Sydney Harbour Bridge). 

Key features of the proposal include:  

 removal of toll booth structures and associated redundant services and infrastructure 

 improved bus connectivity to the CBD and bus readiness bays 

 simpler traffic movements with fewer road safety hazards 

 smoother road surface 

 a reconfigured intersection of York and Grosvenor streets. 
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1.2 Purpose and scope 

Artefact has been engaged by SNC-Lavalin on behalf of VBA to prepare an Addendum Statement of 
Heritage Impact (SoHI) to complement a SoHI prepared by GML Heritage in 2012. The latter was 
prepared as part of the Review of Environmental Factors (REF) for the Sydney Harbour Bridge 
Southern Toll Plaza Upgrade project.  

The aim of this report is to identify heritage items which may be impacted by the proposed works, 
determine the level of heritage significance of each item, assess impacts to those items, recommend 
mitigation measures to minimise heritage impact and identify other relevant management or statutory 
obligations. 

This Addendum SoHI focuses on areas and aspects of the works that were not incorporated in the 
2012 report. Such areas are located at the York Street and Grosvenor Street intersection and include 
a portion of Bradfield Highway between this intersection and the southbound toll booths on Sydney 
Harbour Bridge. This report excludes works which have been previously assessed by GML (2012), 
namely the removal of existing toll booths and associated infrastructure works within this portion of 
Bradfield Highway. 

1.3 Addendum project area 

This addendum report focuses on the York Street and Grosvenor Street intersection of the project 
area (Figure 1), and the associated tree removal at this intersection and to the west of Bradfield 
Highway. 

For the purpose of this investigation, a study area has been defined as a 10-metre buffer around the 
project area (Figure 2). The application of a buffer helps to identify heritage items within the visual 
catchment of the project where potential visual impacts on that item may occur. It also supports 
assessment of other potential indirect impacts on heritage fabric (for example, as a result of 
vibration). Any reference to the ‘study area’ in this chapter includes reference to the 10-metre buffer, 
unless otherwise stated. 

  



Sydney Harbour Bridge: Southern Toll Plaza Precinct Upgrade 

  Page 3 
 

Figure 1: Overall project area for the Sydney Harbour Bridge Southern Toll Plaza Precinct 
Upgrade project 
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Figure 2: Project area assessed in this Addendum SoHI 
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1.4 Limitations 

 This report is limited to the York Street and Grosvenor Street intersection and a portion of 

Bradfield Highway between this intersection and the southbound toll booths on Sydney Harbour 

Bridge where trees are proposed to be removed.  

 This report excludes works previously assessed by GML in 2012.  

 This report focuses on non-Aboriginal heritage only.  

 No vibration or arborist assessment has been conducted at this stage.  

 This report relies on heritage assessments provided in previous studies of the heritage items 

located within the study area. No detailed historical research or heritage assessment was carried 

out for the items in the study area other than an analysis of the physical evidence available on site. 

1.5 Report authorship 

This report was prepared by Shona Lindsay (Graduate Heritage Consultant) and Emmanuelle Fayolle 
(Senior Heritage Consultant), with management review by Dr Sandra Wallace (Director). 
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2.0 STATUTORY CONSTRAINTS 

2.1 Heritage legislation 

There are several items of legislation, heritage registers and heritage management guidelines that are 
relevant to the project. A summary of these Acts and the potential legislative implications for the 
project follow.  

2.1.1 The World Heritage Convention 

The Convention Concerning the Protection of World Cultural and National Heritage (the World 
Heritage Convention) was adopted by the General Conference of the United Nations Educational, 
Scientific and Cultural Organisation (UNESCO) on 16 November 1972, and came into force on 17 
December 1975. The World Heritage Convention aims to promote international cooperation to protect 
heritage that is of such outstanding universal value that its conservation is important for current and 
future generations. It sets out the criteria that a site must meet to be inscribed on the World Heritage 
List (WHL) and the role of State Parties in the protection and preservation of world and their own 
national heritage. 

The concept of a buffer zone was first included in the Operational Guidelines for the Implementation 
of the Wold Heritage Convention in 1977 and recognises the value of the environment that surrounds 
a site. The buffer zone acts as an additional layer of protection for World Heritage sites. It is a space 
that is itself not of outstanding universal value, but that influences the value of a World Heritage site.  

2.1.1.1 World Heritage List 

The World Heritage List contains sites that have been listed by UNESCO as being of special cultural 
or physical significance.  

2.1.2 Environmental Protection and Biodiversity Conservation Act 1999 

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) provides a 
legislative framework for the protection and management of matters of national environmental 
significance, that is, flora, fauna, ecological communities and heritage places of national and 
international importance. Heritage items are protected through their inclusion on the World Heritage 
List, Commonwealth Heritage List or the National Heritage List. 

The EPBC Act stipulates that a person who has proposed an action that will, or is likely to, have a 
significant impact on a World, National or Commonwealth Heritage site must refer the action to the 
Department of the Environment and Minister for the Environment (hereafter Minister). The Minister 
will then determine if the action requires approval under the EPBC Act. If approval is required, an 
environmental assessment would need to be prepared. The Minister would approve or decline the 
action based on this assessment. 

A significant impact is defined as “an impact which is important, notable, or of consequence, having 
regarded to its context or intensity.” The significance of the action is based on the sensitivity, value 
and quality of the environment that is to be impacted, and the duration, magnitude and geographic 
extent of the impact. If the action is to be undertaken in accordance with an accredited management 
plan, approval is not needed and the matter not need be referred to the Minister.  



Sydney Harbour Bridge: Southern Toll Plaza Precinct Upgrade 

  Page 7 
 

2.1.2.1 Commonwealth Heritage List 

The Commonwealth Heritage List has been established to list heritage places that are either entirely 
within a Commonwealth area, or outside the Australian jurisdiction and owned or leased by the 
Commonwealth or a Commonwealth Authority. The Commonwealth Heritage List includes natural, 
Indigenous and historic heritage places which the Minister is satisfied have one or more 
Commonwealth Heritage values.  

2.1.2.2 National Heritage List 

The National Heritage List has been established to list places of outstanding heritage significance to 
Australia. It includes natural, historic and Indigenous places that are of outstanding national heritage 
value to the Australian nation.  

2.1.3 New South Wales Heritage Act 1977 

The NSW Heritage Act 1977 (Heritage Act) provides protection for items of ‘environmental heritage’ in 
NSW. ‘Environmental heritage’ includes places, buildings, works, relics, movable objects or precincts 
considered significant based on historical, scientific, cultural, social, archaeological, architectural, 
natural or aesthetic values. Items considered to be significant to the state are listed on the State 
Heritage Register and cannot be demolished, altered, moved or damaged, or their significance 
altered without approval from the Heritage Council of NSW. 

Archaeological relics 

The Heritage Act also provides protection for ‘relics’, which includes archaeological material or 
deposits. Section 4 (1) of the Heritage Act (as amended in 2009) defines a relic as: 

“...any deposit, artefact, object or material evidence that: 

(a) relates to the settlement of the area that comprises New South Wales, not 
being Aboriginal settlement, and 

(b) is of State or local heritage significance” 

Sections 139 to 145 of the Heritage Act prevent the excavation or disturbance of land known or likely 
to contain relics, unless under an excavation permit. Section 139 (1) states:  

A person must not disturb or excavate any land knowingly or having reasonable cause to suspect that 
the disturbance or excavation will or is likely to result in a relic being discovered, exposed, damaged 
or destroyed unless the disturbance is carried out in accordance with an excavation permit. 

Excavation permits are issued by the Heritage Council of NSW, or its Delegate, under Section 140 of 
the Heritage Act for relics not listed on the State Heritage Register or under Section 60 for relics listed 
on the State Heritage Register. An application for an excavation permit must be supported by an 
Archaeological Research Design (ARD) and Archaeological Assessment prepared in accordance with 
the NSW Heritage Division archaeological guidelines. Minor works that would have a minimal impact 
on archaeological relics may be granted an exception under Section 139 (4) or an exemption under 
Section 57 (2) of the Heritage Act.  

Definition of works 

The Heritage Act defines ‘works’ as being in a separate category to archaeological ‘relics’. ‘Works’ 
refer to past evidence of infrastructure. ‘Works’ may be buried, and therefore archaeological in nature, 
however, exposure of a ‘work’ does not trigger reporting obligations under the Act. The following 
examples are commonly considered to be ‘works’: Former road surfaces or pavement, kerbing, 
evidence of former infrastructure (such as drains or drainage pits where there are no relics in 
association), tram and train tracks and ballast and evidence of former rail platforms and bridges.   
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2.1.3.1 State Heritage Register 

The State Heritage Register was established under Section 22 of the Heritage Act and is a list of 
places and objects of particular importance to the people of NSW, including archaeological sites.  The 
State Heritage Register is administered by the Heritage Division of the Office of Environment and 
Heritage (OEH) and includes a diverse range of over 1500 items, in both private and public 
ownership. To be listed, an item must be deemed to be of heritage significance for the whole of NSW.  

2.1.3.2 Section 170 registers 

Under the Heritage Act all government agencies are required to identify, conserve and manage 
heritage items in their ownership or control. Section 170 of the Heritage Act requires all government 
agencies to maintain a Heritage and Conservation Register that lists all heritage assets and an 
assessment of the significance of each asset. They must also ensure that all items inscribed on its list 
are maintained with due diligence in accordance with State Owned Heritage Management Principles 
approved by the Government on advice of the NSW Heritage Council. These principles serve to 
protect and conserve the heritage significance of items and are based on NSW heritage legislation 
and guidelines. 

2.1.4 Environmental Planning and Assessment Act 1979 

The Environmental Planning and Assessment Act 1979 (EP&A Act) establishes the framework for 
cultural heritage values to be formally assessed in the land use planning and development consent 
process. The EP&A Act requires that environmental impacts are considered prior to land development; 
this includes impacts on cultural heritage items and places as well as archaeological sites and 
deposits. The Proposal is subject to assessment under Part 5 of the EP&A Act. The EP&A Act also 
requires that local governments prepare planning instruments (such as Local Environmental Plans 
[LEPs] and Development Control Plans [DCPs]) in accordance with the EP&A Act to provide guidance 
on the level of environmental assessment required.  

Sydney Local Environmental Plan (LEP) 2012 

The study area falls within the boundaries of the City of Sydney LGA. Clause 5.10 outlines the 
provisions which apply to heritage conservation and requirements in relation to development 
applications affecting a heritage item or within a conservation area. The aim of the LEP in relation to 
heritage is to conserve the heritage significance of heritage items and heritage conservation areas, 
including associated fabric, settings, views and archaeological sites. The LEP lists identified items of 
heritage significance in Schedule 5. 

Sydney Development Control Plan (DCP) 2012 

The DCP provides guidelines for development proposals and heritage under Part 8. It provides 
examples of the types of development and how this could affect heritage, and what requirements are 
needed before development can commence, such as heritage impact statements. Controls are listed 
depending on what type of development is proposed. The controls for currently listed LEP items 
encourage the retention of the items while enabling sympathetic change. New development must not 
diminish the significance of the item.  

City of Sydney Register of Significant Trees 2013 

The City of Sydney Register of Significant Trees is a list of the trees within the City of Sydney which 
are deemed to have environmental, cultural or heritage value based on their historical, cultural, social, 
ecological or outstanding visual elements. The preservation of trees is protected by Sydney LEP 2012 
Clause 5.9 and Sydney DCP 2012 Section 3.5.3. 



Sydney Harbour Bridge: Southern Toll Plaza Precinct Upgrade 

  Page 9 
 

2.2 Heritage register search 

2.2.1 Heritage items within study area 

2.2.1.1 Statutory listings 

As outlined in Section 2.1 above, statutory registers provide legal protection for heritage items. A 
search of all relevant registers was undertaken on 27 July 2016 for heritage items located within the 
study area, which comprises the addendum project area and a 10-metre buffer zone. The search did 
not identify any heritage items listed on any statutory registers are situated within the boundaries of 
the addendum project area. The results of a search for heritage items situated within the 10-metre 
buffer zone in close proximity of the project area are displayed below in Table 1. The curtilages of 
these heritage items in relation to the project area are illustrated in Figure 3 below.  

Table 1: Applicable listings to heritage items located within study area but outside project area 

Item Name Address Lot No. Significance Item/Listing 
Number 

Relevant 
Legislation 

NSW Housing 
Board Building 
(former) 

16-18 Grosvenor 
Street, The Rocks 

Lot 1, DP 
1052779 State SHR 01564 Heritage Act 1977 

Miller’s Point and 
Dawes Point Village 
precinct 

Upper Fort Street, 
Millers Point N/A State 

SHR 01682 
 
C35 

Heritage Act 1977 
 
Sydney LEP 2012 

St Philip’s Church 
of England 
including interior 
and grounds 

3 York Street, 
Sydney 

Lot 1, DP 
239163; Lot 
1, DP 
1033475 

Local I1972 Sydney LEP 2012 
 

Lang Park Lang Street, Sydney N/A Local 

I1848 
 
City of Sydney 
Register of 
Significant Trees 
2011 

Sydney LEP 2012 
 
Non-statutory 
 
 

National Trust 
Centre including 
buildings and their 
interiors, retaining 
walls and grounds 

1001 Bradfield 
Highway 
 

Lots 1 and 
2, DP 
258013; Lot 
1, DP 
244444 
 

Local 
 

I876 Sydney LEP 2012 
 

2.2.1.2 Potential heritage items 

Register searches did not conclude that any statutory listings applied to St Patrick’s Catholic Church 
and Parish Office buildings located at 20-22 Grosvenor Street or 141 Harrington Street, The Rocks 
(Lot 3 of Deposited Plan 1053387). 

Brief historical research and physical analysis of the St Patrick’s Catholic Church and Parish Office 
buildings has concluded that the site has potential to meet criteria for local significance under the 
heritage significance assessment guidelines of the NSW Heritage Manual. Even though a detailed 
heritage assessment is outside the scope of this report and has not been conducted, impacts to this 
potential heritage item are considered in this Addendum SoHI.  
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2.2.2 World and national heritage items in proximity of study area 

2.2.2.1 Sydney Harbour Bridge 

Sydney Harbour Bridge is in proximity to the study area and is listed on the registers provided in 
Table 2.  

Table 2: Register search results for Sydney Harbour Bridge 

Register 
 Listing 

World Heritage List The Sydney Harbour Bridge is not registered on the World 
Heritage List 

National Heritage List  Sydney Harbour Bridge is registered on the National Heritage 
List (No. 105888) 

Commonwealth Heritage List Sydney Harbour Bridge is not registered on the 
Commonwealth Heritage List 

State Heritage Register 
Sydney Harbour Bridge, approaches and viaducts (road and 
rail) is registered on the State Heritage Register (No. 
5045703) 

Section 170 Registers 

Sydney Harbour Bridge, approaches and viaducts is listed on 
the RMS Section 170 Heritage and Conservation Register (No. 
4301067) 
 
Sydney Harbour Bridge (Rail Property Only) is listed on the 
Railcorp Section 170 Heritage and Conservation Register (No. 
4801059) 

Sydney LEP 2012 
Sydney Harbour Bridge approaches group including pylons, 
pedestrian stairs and access roads is listed on the Sydney 
LEP 2012 (No. I539) 

Register of the National Estate (non-statutory) Sydney Harbour Bridge is listed on the Register of the 
National Estate (No. 1857) 

Register of the National Trust of Australia (non-
statutory) 

Sydney Harbour Bridge is listed on the Register of the 
National Trust of Australia (NSW) 

Although the toll booths are located on the southern approach, the curtilage of this listing is north of 
the study area of this report. The National List curtilage for Sydney Harbour Bridge is located further 
north from the southern approach. Therefore, it is considered that there would be no impact on such 
areas and these heritage items are excluded from the impact assessment contained in this report. The 
curtilages for the National Heritage List (Precinct 5) and State Heritage Register listings for the Sydney 
Harbour Bridge are illustrated in Figure 4. 

2.2.2.2 Sydney Opera House 

The Sydney Opera House is located at a considerable distance from the study area. However, the 
Sydney Opera House has been allocated a buffer zone that extends throughout the Sydney Harbour 
area as an extended curtilage encompassing the significant setting, views and vistas related to the 
item.  
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Table 3: Register search results for Sydney Opera House’s buffer zone 

Item Name Address Lot No. Significance Item/Listing Number 

Sydney Opera 
House (buffer zone) 2 Circular Quay east, Sydney Lot 4 DP 787933 

Lot 5 DP 775888 

National 
World 
State 
Local 

WHL 
NHL 105738 
SHR 01685 
Sydney LEP 2012 1064 
RNE 2353 
NTA 6088 

The study area is located south and south-west of the buffer zone of the Sydney Opera House outside 
its boundaries. The Sydney Opera House World Heritage listing buffer zone is illustrated in Figure 5.  
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Figure 3: Heritage items located within the study area 
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Figure 4: State and national curtilages for the Sydney Harbour Bridge 
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Figure 5: Sydney Opera House buffer zone with study area (blue) and project area indicated 
(red) 
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3.0 HERITAGE IMPACT ASSESSMENT 

3.1 Methodology 

This Addendum SoHI has been prepared using the guidelines contained within Statement of Heritage 
Impact (2002), prepared by the NSW Heritage Office as part of the NSW Heritage Manual.  

In order to consistently identify the potential impact of the proposed works, the terminology contained 
in Table 4 has been referenced throughout this document. This terminology, and corresponding 
definitions, are based on those contained within guidelines produced by the International Council on 
Monuments and Sites (ICOMOS).1  

Table 4: Terminology for assessing the magnitude of heritage impact 

Grading Definition 

Major  

Actions that would have a long-term and substantial impact on the significance of a 
heritage item. Actions that would remove key historic building elements, key historic 
landscape features, or significant archaeological materials, thereby resulting in a change 
of historic character, or altering of a historical resource.  

These actions cannot be fully mitigated.  

Moderate  

Actions involving the modification of a heritage item, including altering the setting of a 
heritage item or landscape, partially removing archaeological resources, or the alteration 
of significant elements of fabric from historic structures.  

The impacts arising from such actions may be able to be partially mitigated. 

Minor 
Actions that would result in the slight alteration of heritage buildings, archaeological 
resources, or the setting of an historical item.  

The impacts arising from such actions can usually be mitigated. 

Negligible Actions that would result in very minor changes to heritage items.  

Neutral Actions that would have no heritage impact.  

3.2 Proposal 

The removal of the southern toll booths has previously been assessed by GML (2012). The proposed 
works that this Addendum SoHI assesses are limited to the York and Grosvenor Streets intersection 
and associated tree removal areas to the north and west of the intersection, as well as a small area to 
the west of the toll booths (Figure 8 to Figure 14).  

3.2.1 Description of works 

The proposed works to the York and Grosvenor Street intersection include: 

 remove existing asphalt surface and resurface York Street  

                                                      

:1 Including the document Guidance on Heritage Impact Assessments for Cultural World Heritage Properties, 
ICOMOS, January 2011.  
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 remove existing asphalt surface and resurface Grosvenor Street  

 remove existing footpath surface and resurface footpath along parts of York and Grosvenor Street 

 remove existing footpath surface, re-instate original footpath levels displaced by tree roots and 

resurface footpath around the perimeter of Lang Park. 

 install six new drains on the east side of York Street. Water flow will be reconfigured to flow north 

heading to Grosvenor. Drains may be up to 2.5 metres deep to ensure correct direction flow  

 install a new kerb and gutter on the east side of York Street  

 remove existing asphalt surface and resurface Church Lane   

 widen the west side of York Street commencing at 1 York Street up to 0.5 metres  

 remove the steps into 1 York Street as part of the widening of the road 

 remove 2 trees at York Street and Grosvenor Street intersection for road widening works  

 remove 4 trees on the western side of Bradfield Highway 

 remove 2 trees near the exit ramp from Bradfield Highway 

 widen the south bound (eastern) exit ramp and the south bound (western) exit ramp  

 re-sheet the off and on Harbour Bridge ramps  

 remove up to 400mm asphalt of around the York and Grosvenor intersection, levelling out to 

200mm at York Street  

 re sheet entire York and Grosvenor intersection  

 re-align the current pedestrian cross/pram ramp at the York and Grosvenor Street intersection 

 relocate 8 traffic signals, with 8 new poles installed 

 realign a section of the Bradfield Highway. 

3.2.2 Relevant drawings 

The location of the trees to be removed is presented in Figure 6 and Figure 7. Additional detail design 
drawings were provided to inform the assessment of potential impacts. 
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Figure 6: Locations of trees to be removed marked in pink (Source: SNC-Lavalin) 

 



Sydney Harbour Bridge: Southern Toll Plaza Precinct Upgrade 

  Page 18 
 

Figure 7: Locations of trees to be removed marked in pink (Source: SNC-Lavalin) 
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3.2.3 Background setting 

The following photographs taken on 21 July 2016 provide the physical context of the proposed works. 

Figure 8: View towards southern toll booths, 
northeast aspect 

Figure 9: View towards southern toll booths, 
east aspect 

  
 
Figure 10: View of road to be upgraded, 
southeast aspect 

 
Figure 11: View of trees to be removed, north 
aspect 

  
 
Figure 12: View of tree to be removed, east 
aspect 

 
Figure 13: View of York Street, north aspect 
 

  
 
Figure 14: View towards Lang Park, northeast 
aspect 

 
Figure 15: View of footpath around Lang Park 
and Grosvenor Street, east aspect 
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3.3 Detailed impact assessment 

This section provides a detailed impact assessment of each of the heritage items within the study 
area.  

3.3.1 NSW Housing Board Building (former) 

The following table provides a heritage impact assessment for NSW Housing Board Building (former) 
in relation to the proposal. 

Table 5: Heritage impact assessment for NSW Housing Board Building (former) located within 
the 10-metre buffer zone 

NSW Housing Board Building (former)2 

Images 

Figure 16: NSW Housing Board Building, north-west aspect (Source: Artefact 
2016) 

 
 
Figure 17: NSW Housing Board Building, north-east aspect (Source: Artefact 
2016) 

 

                                                      

2 Description and Statement of significance extracted from State Heritage Register sheet “NSW Housing Board 
Building (former)” last accessed via 
http://www.environment.nsw.gov.au/heritageapp/ViewHeritageItemDetails.aspx?ID=5053180 on 29/07/2016. 
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NSW Housing Board Building (former)2 

Significance State 

Description 

The building was designed by W.H. Foggitt and built by J. McCarthy in 1921. The 
building is constructed of exposed dark brick on three main levels plus basement 
with access onto Gloucester Street which is the lowest frontage. The brickwork is 
laid in English Bond relieved by a modicum of stone dressing, both ashlar and 
attenuated pitch faced, used for ground level quoins and the Grosvenor Street 
central frontispiece. A further relief to this rather severe building is provided by 
rendered lintels and continuous frieze. An extra storey was constructed circa the 
late 1930's to a coherent design although the window sashes and sill bricks differ. 
 
The building sits solidly and prominently on the corner and is a simple building of 
the Inter-War period, displaying limited features of the stripped classical style. The 
brick and stone entry portal on Grosvenor Street is the most decorative feature 
externally. The interiors partitions have been built in line with original design intent, 
and some original features remain.  

Statement of 
significance 

16-18 Grosvenor Street, The Rocks and its site are of State significance for historic 
social and aesthetic reasons as a purpose built headquarters for the Resumed 
Properties Department and as an important contributor to The Rocks townscape.  
 
The building has historic significance because it was built to house the Resumed 
Properties Department, responsible for the resumption of land for the Department of 
Lands, and which played a major part in reshaping The Rocks and Millers Point. 
The building was in continuous government ownership and occupation from 1922 
until the present. In the early years it was occupied by various government 
departments including: The Grain Elevation Construction Branch - The Department 
of Agriculture - The Prisons Department - The Police Department - and the Maritime 
Services Board.  
 
The building, built in 1921, is of aesthetic significance for its robust load bearing 
masonry character, strongly defining the corner, and displaying some key features 
of the Inter-War stripped classical style. Significant features include the decorative 
entry portal, dark brick banding, and bracketed render cornice. The interior retains 
most of the significant original features and although it has later partition walling it 
has been constructed such that it could be easily removed to restore the spaces 
and the original design intent.  
 
The structure has social significance as it is the last known purpose built 
government building built in the 1920’s remaining on a corner allotment with three 
facades. 

Proposal 

 remove existing asphalt surface and resurface Grosvenor Street  
 remove up to 400mm asphalt of around the York and Grosvenor intersection, 

levelling out to 200mm at York Street  
 re-sheet entire York and Grosvenor intersection 
 remove existing footpath surface and resurface footpath along part of York and 

Grosvenor Street 
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NSW Housing Board Building (former)2 

 re-align the current pedestrian cross/pram ramp at the York and Grosvenor 
Street intersection 

Heritage impact 
assessment 

No works are proposed within the curtilage of the heritage item NSW Housing Board 
Building (Former).  
 
It should be noted there is some potential for vibration impacts to the structure of the 
NSW Housing Board Building (Former) during the removal and reconstruction of the 
footpath located on the northern side of Grosvenor Street in close proximity of the 
heritage item. Resurfacing also has the potential to impact the fabric of the building 
including brick walls and stone coining due to the footpath being located directly 
against the corner facades. Management processes should be implemented to 
avoid such potential impacts including a Vibration Assessment and Temporary 
Protection Plan. Such recommendations are further detailed in Section 4.2 of this 
report. If such minor impacts within the curtilage of the heritage item cannot be 
avoided, a Section 57 Exemption notification should be submitted to the NSW 
Heritage Council prior to the works being carried out. 
 
The proposed works to Grosvenor Street would be in keeping with the current visual 
perspective of the road and would not obstruct views to and from the heritage item. 
The proposed works would have a negligible visual impact to the NSW Housing 
Board Building (Former).  
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3.3.2 Millers Point & Dawes Point Village Precinct  

The following table provides a heritage impact assessment for Millers Point & Dawes Point Village 
Precinct in relation to the proposal. 

Table 6: Heritage impact assessment for Millers Point & Dawes Point Village Precinct located 
within the 10-metre buffer zone 

Millers Point & Dawes Point Village Precinct3 

Images 

Figure 18: View towards conservation area, north aspect (Source: OEH 2003) 

 

Significance State 

Description 

Sandstone peninsula in Sydney Harbour, between Cockle Bay and Sydney Cove, 
with Millers Point on north west corner and Dawes Point/Tar-ra on north east corner. 
A north-south ridge along the centre of the peninsula divides it between Millers Point 
to the west and The Rocks to the east. A north-south street pattern (Kent Street, 
High Street and Hickson Road) is intersected by several small streets, with Lower 
Fort Street providing a similar south west-north east orientation from Millers Point to 
Dawes Point, and Windmill and Argyle streets forming the only lengthy east-west 
streets linking the two quarters.  
 
The peninsula landform is still strongly evident, as is the terracing, or levels, of its 
western face that has taken place over the past 200 years. In the Millers Point 
Quarter, the Observatory level contains the observatory and park, with a deep drop 
to the wide Kent Street level, containing Kent Street and its adjacent buildings, 
which in turn drops into the narrow 'V' shaped High Street level with its adjacent 
buildings, which in turn drops sharply to the Hickson Road level at the wharf level. 
The pattern is repeated in the Dawes Point Quarter, with the Lower Fort Street level 
(at the same height as the Kent Street level) containing Lower Fort Street and its 
adjacent buildings, which falls partly to Pottinger Street and then to the Hickson 
Road level in Walsh Bay.  
 
The built area is divided into two quarters: Millers Point, occupying the southern and 
western areas, and Dawes Point, occupying the northern area. Although both are 

                                                      

3 Description and Statement of significance extracted from State Heritage Register sheet “Millers Point & Dawes 
Point Village Precinct” last accessed via 
http://www.environment.nsw.gov.au/heritageapp/ViewHeritageItemDetails.aspx?ID=5054725 on 29/07/2016. 
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Millers Point & Dawes Point Village Precinct3 

predominantly residential in character, the built environment of Dawes Point Quarter 
tends to contain larger houses, longer streets, the skyline presence of the Harbour 
Bridge, and broader views across the inner harbour, while the Millers Point Quarter 
tends to contain smaller houses, shorter streets, the greenery of Observatory Park 
on the heights and the skyline presence of city skyscrapers, and restricted views 
into Darling Harbour and Walsh Bay. Overall, however, there is a visual consistency 
of low scale buildings along straight north-south streets with public stairways 
providing east-west links up and down the levels reflecting the steeply terraced 
terrain. 

Statement of 
significance 

Millers Point & Dawes Point Village Precinct is of state significance for its ability to 
demonstrate, in its physical forms, historical layering, documentary and 
archaeological records and social composition, the development of colonial and 
post-colonial settlement in Sydney and New South Wales.  
 
The natural rocky terrain, despite much alteration, remains the dominant physical 
element in this significant urban cultural landscape in which land and water, nature 
and culture are intimately connected historically, socially, visually and functionally.  
 
The close connections between the local Cadigal people and the place remain 
evident in the extensive archaeological resources, the historical records and the 
geographical place names of the area, as well as the continuing esteem of Sydney's 
Aboriginal communities for the place.  
 
Much (but not all) of the colonial-era development was removed in the mass 
resumptions and demolitions following the bubonic plague outbreak of 1900, but 
remains substantially represented in the diverse archaeology of the place, its 
associated historical records, the local place name patterns, some of the remaining 
merchants villas and terraces, and the walking-scale, low-rise, village-like character 
of the place with its central 'green' in Argyle Place, and its vistas and glimpses of the 
harbour along its streets and over rooftops, the sounds of boats, ships and wharf 
work, and the smells of the sea and harbour waters.  
 
The post-colonial phase is well represented by the early 20th century public housing 
built for waterside workers and their families, the technologically innovative 
warehousing, the landmark Harbour Bridge approaches on the heights, the 
parklands marking the edges of the precinct, and the connections to working on the 
wharves and docklands still evident in the street patterns, the mixing of houses, 
shops and pubs, and social and family histories of the local residents.  
 
Millers Point & Dawes Point Village Precinct has evolved in response to both the 
physical characteristics of its peninsular location, and to the broader historical 
patterns and processes that have shaped the development of New South Wales 
since the 1780s, including the British invasion of the continent; cross-cultural 
relations; convictism; the defence of Sydney; the spread of maritime industries such 
as fishing and boat building; transporting and storing goods for export and import; 
immigration and emigration; astronomical and scientific achievements; small scale 
manufacturing; wind and gas generated energy production; the growth of controlled 
and market economies; contested waterfront work practises; the growth of trade 
unionism; the development of the state's oldest local government authority the City 
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Millers Point & Dawes Point Village Precinct3 

of Sydney; the development of public health, town planning and heritage 
conservation as roles for colonial and state government; the provision of religious 
and spiritual guidance; as inspiration for creative and artistic endeavour; and the 
evolution and regeneration of locally-distinctive and self-sustaining communities.  
 
The whole place remains a living cultural landscape greatly valued by both its local 
residents and the people of New South Wales. 

Proposal 

 realign a section of the Bradfield Highway 
 remove 4 trees on the western side of Bradfield Highway 
 widen the south bound (western) exit ramp 

Heritage impact 
assessment 

No works are proposed within the curtilage of the heritage item Millers Point & 
Dawes Point Village Precinct. 
 
It should be noted there is potential for direct impacts to the curtilage of the Millers 
Point & Dawes Point Village Precinct during the removal of street trees located in 
close proximity of the SHR curtilage. Management processes should be 
implemented to avoid such potential impacts including a Temporary Protection Plan. 
Such recommendations are further detailed in Section 4.2 of this report.  
 
If such minor impacts within the curtilage of the heritage item cannot be avoided, a 
Section 57 Exemption Application should be submitted to the NSW Heritage Council 
prior to the works being carried out. 
 
The proposed road realignment of part of Bradfield Highway would be in keeping 
with the current visual perspective of the road and would not obstruct views to and 
from the heritage item. The removal of the four non-heritage trees would not have a 
significant impact on the visual aspect towards the conservation area, as this is 
already obstructed by a pedestrian ramp. The proposed works would have a 
negligible visual impact to the Millers Point & Dawes Point Village Precinct.  
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3.3.3 St Philip's Church of England including interior and grounds 

The following table provides a heritage impact assessment for St Philip's Church of England including 
interior and grounds in relation to the proposal. 

Table 7: Heritage impact assessment for St Philip's Church of England including interior and 
grounds located within the 10-metre buffer zone 

St Philip's Church of England including interior and grounds4 

Images 

Figure 19: St Philip's Church of England, south aspect (Source: Artefact 2016) 

 
 
Figure 20: St Philip's Church of England, south aspect (Source: Artefact 2016) 

 

Significance Local 

Description 

The present St Philip's is the third church to be located on Church Hill, built between 
1848-1858. The current church is a sandstone building designed in the Victorian 
Academic Gothic style by Edmund Blacket. The building is cruciform in plan 
consisting of a nave separated on either side from the arcades by 6 arches. Above 
these arches are 12 clerestory windows with a chancel, vestry, organ chamber, two 
porches and a bell tower (over 31 metres high) at the west end. The finishes inside 
the building include encaustic floor tiles, cedar joinery and a painted boarded 
ceiling. The slate roof and sandstone walls of the church are currently undergoing 
repair, and the clock, parapet wall and pinnacles on the western tower have been 

                                                      

4 Description and Statement of significance extracted from State Heritage inventory sheet “St Philip's Church of 
England including interior and grounds” last accessed via 
http://www.environment.nsw.gov.au/heritageapp/ViewHeritageItemDetails.aspx?ID=2423855 on 29/07/2016. 
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St Philip's Church of England including interior and grounds4 

replaced. The altar rail and lectern are of brass, and the pulpit and prayer desk are 
intricately carved out of white stone. Also on the site is a modern parish house, 
located to the south of the church. 

Statement of 
significance 

St Philip's Church is historically and socially significant as the church of the oldest 
parish in Australia, which was named in honour of the first Governor, Arthur Phillip. 
It is built on the site of the first church constructed in Australia in 1793, and 
represents the early spiritual development of the colony of New South Wales and 
the formal recognition of the Church of England as the accepted State religion. The 
existing St Philip's Anglican Church has aesthetic significance as a fine example of 
the ecclesiastical work of Edmund Blacket, being designed in the Victorian Gothic 
style with English Perpendicular detailing. The site is of scientific significance having 
potential to reveal archaeological evidence from the earliest years of the colony. 

Proposal 

 remove existing asphalt surface and resurface York Street 
 remove and reconstruct existing kerb along western side of York Street 
 widen the west side of York Street commencing at 1 York Street up to 0.5 metres  

Heritage impact 
assessment 

No works are proposed within the curtilage of the heritage item St Philip's Church of 
England. 
 
It should be noted there is potential for vibration impacts to the structure of St 
Philip’s Church of England during the removal and reconstruction of the road 
surface and western kerb along York Street in close proximity to the heritage item.  
 
Management processes should be implemented to avoid such potential impacts 
including a Vibration Assessment and Temporary Protection Plan. Such 
recommendations are further detailed in Section 4.2 of this report.  
 
The proposed works to York Street would be in keeping with the current visual 
perspective of the road and would not obstruct views to and from the heritage item. 
The proposed works would have a negligible visual impact to St Philip’s Church of 
England.  
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3.3.4 Lang Park 

The following table provides a heritage impact assessment for Lang Park in relation to the proposal. 

Table 8: Heritage impact assessment for Lang Park located within the 10-metre buffer zone 

Lang Park5 

Images 

Figure 21: Lang Park (Source: Artefact 2016) 

 
 
Figure 22: Kerbing around Lang Park (Source: Artefact 2016) 

 
 
Figure 23: Fig tree in Lang Park (Source: Artefact 2016) 

 

                                                      

5 Description and Statement of significance extracted from State Heritage inventory sheet “Lang Park” last 
accessed via http://www.environment.nsw.gov.au/heritageapp/ViewHeritageItemDetails.aspx?ID=2424638 on 
29/07/2016. 
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Lang Park5 

Figure 24: Lang Park (Source: Artefact 2016) 

 

Significance Local 

Description 

The park is located in Grosvenor Street, at the corner of Lang and York Streets. 
Memorials include: RAHS Plaque 1942 - Church of St Phillips 1798-1856; 
Sandstone fountain and bronze plaque to Ald Patrick Nolan - 1904; site of Methodist 
Church establishment in Australia - 6/3/1812 (modern brass plaque); Gas Light 
Company - 24/5/1966 - 125th anniversary of the first lighting by gas - 24/5/1841. 
 
Six trees within Lang Park are listed on the Register of Significant trees: 3 Moreton 
Bay Figs, 1 Hoop Pine, 1 Cliff Date Palm, and 1 White Oak.  
 
The boundaries of the park are bordered by sandstone blocks. 

Statement of 
significance 

Lang Park was the former site of St Phillips Church. It is an integral component of 
the precinct linking the surrounding heritage buildings. The park is of 19th century 
design. The sandstone blocks bordering the park form integral part of the heritage 
significance of the site and visually define its curtilage. 

Proposal 

 remove existing asphalt surface and resurface York Street 
 remove existing asphalt surface and resurface Grosvenor Street  
 remove existing footpath surface, re-instate original footpath levels displaced by 

tree roots and resurface footpath around the perimeter of Lang Park along York 
and Grosvenor Streets. 

 Install six new drains on the east side of York Street. Water flow will be 
reconfigured to flow north heading to Grosvenor. Drains may be up to 2.5 metres 
deep to ensure correct direction flow.  

 install a new kerb and gutter on the east side of York Street  
 remove up to 400mm asphalt of around the York and Grosvenor intersection, 

levelling out to 200mm at York Street  
 re sheet entire York and Grosvenor intersection  
 re-align the current pedestrian cross/pram ramp at the York and Grosvenor 

Street intersection 

Heritage impact 
assessment 

No works are directly proposed within the lot boundary of the heritage item Lang 
Park.  
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Lang Park5 

Level adjustments and resurfacing of footpaths along the perimeter of Lang Park 
along York and Grosvenor Streets have potential to directly impact the boundary 
stones which form part of the heritage listing of the park. This impact may be 
avoided by temporarily removing the boundary stones to be re-instated after 
construction according to the recommendations provided in Section 4.2 of this 
report. 
 
Removal of existing asphalt would have potential to impact tree roots of heritage 
trees and in particular of the mature Moreton Bay fig tree located in the northern 
section of the western boundary of the park. This would require to be assessed 
further by a qualified arborist who would recommend protecting measures for tree 
root systems. There is potential for a positive outcome at detailed design stage by 
considering to avoid re-sheeting atop the tree roots of the Moreton Bay fig tree and 
any other tree located within the park where relevant.  
 
Management processes should be implemented to avoid such potential impacts on 
Lang Park including a Temporary Protection Plan, a temporary removal plan for 
Lang Park boundary stones and the involvement of a qualified Arborist. Such 
recommendations are further detailed in Section 4.2 of this report. If such 
recommendations are implemented, it is anticipated the proposed works would 
result in negligible to minor impacts to Lang Park and significant trees. 
 
The proposed works to York Street and Grosvenor Street would be in keeping with 
the current visual perspective of the road and would not obstruct views to and from 
the heritage item. The proposed works would have a negligible visual impact to 
Lang Park. Uncovering the tree roots currently covered with asphalt would result in 
a positive visual impact on the significant tree and park overall. 
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3.3.1 National Trust Centre including buildings, interiors, retaining walls and grounds 

The following table provides a heritage impact assessment for National Trust Centre including 
buildings and their interiors, retaining walls and grounds in relation to the proposal. 

Table 9: Heritage impact assessment for National Trust Centre including buildings and their 
interiors, retaining walls and grounds located within the 10-metre buffer zone 

National Trust Centre including buildings and their interiors, retaining walls and grounds6 

Images 

Figure 25: View of the National Trust Centre (Source: OEH) 

 

Significance Local 

Description 
The National Trust main administration building, formerly the military hospital, is a 
two storey rendered brick and sandstone building. The original main entrance is 
located centrally on the eastern elevation facing the Bradfield Highway. 

Statement of 
significance 

The National Trust Centre is of state historical significance providing evidence of the 
Military Precinct located between Dawes Point and the Wynyard Barracks c1815 to 
c1850 of which the former Military Hospital; the first and earliest purpose built 
hospital building associated with the colony, was an integral part. It is of aesthetic 
significance in providing an example of the spread of architectural taste and 
standard building forms during the first half of the nineteenth century by the Royal 
Engineers and subsequently the Colonial Architect and architects designing public 
schools including John Watts, Mortimer Lewis and Henry Robertson.  
 
The extant building, now the finest largely intact example of the Victorian Mannerist 
style in the city, includes the adoption of archaeologically correct motifs based on 
published measured drawings of Greek monuments adapted to new building forms, 
and demonstrates the alterations carried out by Robertson based on model English 
design. The building has been associated with a range of institutional purposes, 
being an early example of the reuse of a colonial building from a hospital to the 
largest national school of its time and again adapted as the headquarters of the 
National Trust. The National Trust Centre occupies a prominent position on 
Observatory Hill overlooking the southern approaches to the Harbour Bridge, its 
elevated position giving an important visual and contextual relationship to the 

                                                      

6 Description and Statement of significance extracted from State Heritage Register sheet “National Trust Centre 
Incl Buildings & Their Interiors, Retaining Walls & Ground” last accessed via 
http://www.environment.nsw.gov.au/heritageapp/ViewHeritageItemDetails.aspx?ID= 2423506 on 08/08/2016. 
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National Trust Centre including buildings and their interiors, retaining walls and grounds6 

Observatory and Upper Fort Street.  
 
The major part of associated structures on the site are significant as fine examples 
of mid-nineteenth century buildings constructed in the Victorian Free Classical and 
Victorian Regency styles. The buildings have a prominent position and an important 
visual and contextual relationship with the former Military Hospital building. These 
buildings have significance as part of the largest national school to be established in 
the colony during the mid-1850s. They have had a lengthy association with a variety 
of historically important persons and organisations and are significant as a design of 
the colony's first Schools Architect, Henry Robertson. The buildings have social 
significance for their association with the change from denominational to 
government schooling and for their association with community functions since their 
construction. The buildings have scientific significance for demonstrating the 
sequential development of an educational institution. 

Proposal 
 realign a section of the Bradfield Highway 
 remove 4 trees on the western side of Bradfield Highway 
 widen the south bound (western) exit ramp 

Heritage impact 
assessment 

No works are proposed within the curtilage of the heritage item National Trust 
Centre. 
 
It should be noted there is potential for direct impacts to the National Trust Centre 
during the removal of street trees located in close proximity of the heritage curtilage. 
It is noted that the heritage curtilage in proximity of the area of works is barred by a 
concrete and metal ramp.  
 
Management processes should be implemented to avoid such potential impacts 
including a Temporary Protection Plan. Such recommendations are further detailed 
in Section 4.2 of this report.  
 
The proposed road realignment of part of Bradfield Highway would be in keeping 
with the current visual perspective of the road and would not obstruct views to and 
from the heritage item. The removal of the four non-heritage trees would not have a 
significant impact on the visual aspect towards the heritage item as this is already 
obstructed by a pedestrian ramp. The proposed works would have a negligible 
visual impact to the National Trust Centre including buildings and their interiors, 
retaining walls and grounds.  
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3.3.2 St Patrick’s Catholic Church and Parish Office buildings  

The following table provides a heritage impact assessment for St Patrick’s Catholic Church and 
Parish Office buildings in relation to the proposal.  

Table 10: Heritage impact assessment for St Patrick’s Catholic Church and Parish Office 
buildings located within the 10-metre buffer zone 

St Patrick’s Catholic Church and Parish Office buildings 

Images 

Figure 26: View of front of church, north aspect (Source: Google) 

 
 
Figure 27: View of building footings of church, north aspect (Source: Artefact 
2016) 
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St Patrick’s Catholic Church and Parish Office buildings 

Figure 28: View of stairs at entrance partially covered with asphalt, north 
aspect (Source: Artefact 2016) 

 
 
Figure 29: View of stairs at entrance, north aspect (Source: Artefact 2016) 

 
 
Figure 30: View of St Patrick’s Parish Office buildings sited in the corner of 
Grosvenor and Harrington Streets (Source: Artefact 2016) 

 

Significance Potentially Local 

Description St Patrick’s church was built in the early 1840s. Built by Andrew Ross & Co., the 
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St Patrick’s Catholic Church and Parish Office buildings 

church was officially opened on 18 March 1844.7  

Preliminary 
Statement of 
Significance 

St Patrick’s Catholic Church and Parish Office buildings has associative significance 
as being part of the development of Catholicism within Sydney. It has aesthetic 
significance as being part of the historic character of the area, and for being an 
example of religious architecture in the mid-nineteenth century.   

Proposal 

 remove existing asphalt surface and resurface Grosvenor Street  
 remove existing footpath surface and resurface footpath along part of York and 

Grosvenor Street 

Heritage impact 
assessment 

No works are proposed within the lot boundaries of St Patrick’s Catholic Church and 
Parish Office buildings. 
 
It should be noted there is potential for vibration impacts to the structure of St 
Patrick’s Catholic Church and Parish Office buildings during the removal and 
reconstruction of the footpath located on the northern side of Grosvenor Street in 
close proximity of the heritage item. Removal of the existing asphalt surface of the 
footpath and re-sheeting also has the potential to directly impact the fabric of the 
building due to the footpath being located against the facades. In particular, there is 
potential to impact the sandstone stairs and where existing asphalt has been poured 
above the fabric.  
 
There is opportunity to remove the existing asphalt from the sandstone steps and 
make-good to them as the existing asphalt appears to be impacting the stone fabric 
as well as accentuating a case of rising damp. If carried out under the supervision of 
a heritage architect, this would result in a positive impact onto St Patrick’s Church. 
 
Management processes should be implemented to minimise such potential impacts 
including a Vibration Assessment, a Temporary Protection Plan and involvement of 
a Heritage Architect. Such recommendations are further detailed in Section 4.2 of 
this report. If such recommendations are implemented, it is anticipated the proposed 
works would result in negligible to minor impacts on the St Patrick’s Catholic Church 
and Parish Office buildings.  
 
The proposed works to York Street and Grosvenor Street would be in keeping with 
the current visual perspective of the road and would not obstruct views to and from 
the heritage item. The proposed works would have a negligible visual impact to St 
Patrick’s Catholic Church and Parish Office buildings. Potential make-good works to 
the Church’s stone steps offer opportunity for a positive visual impact.  
 

                                                      

7 St Patrick’s Church Hill 2010 
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3.4 Preliminary archaeological assessment 

3.4.1 Historical background 

Prior to the construction of York, Grosvenor, and Lang Street, this area had no formalised roads or 
structures mapped on the Grimes 1800 map and was most likely a cleared area with remnant 
vegetation. York Street was marked on an 1807 plan of Sydney as Church Street, following an 
alignment slightly to the west of the current road. Grosvenor Street was formerly Charlotte Place, as 
marked on the City Section Survey Plans in 1833 and the 1865 Trigonometrical Survey of Sydney. 
Church Street was later marked as York Street on an 1865 map, whilst Lang Street is marked as 
Church Hill in 1865. By 1900, Charlotte Place was renamed Grosvenor Street, with Lang Street still 
remaining as Church Hill in the Rocks and Foreshore Resumption maps. The alignment of Grosvenor 
Road and York Street has not changed significantly from 1833, and there is potential that former road 
surfaces dating to the nineteenth century are preserved underneath the current roads.  

Roads dating to the early nineteenth century were often constructed in strata of graded broken stone, 
laid in cambered beds and given a final coat of ironstone. This is evident in a photo of Charlotte Place 
during late nineteenth century showing the unsealed road (Figure 32). Later nineteenth/early 
twentieth century roads were often made with woodblocks to help reduce noise. Woodblock roads are 
evident in The Rocks, such as the northern end of George Street and Argyle Street. A photo of York 
Street from the intersection with Margaret Street shows the woodblock road (Figure 32). York Street 
is likely to have been made with woodblocks in the early twentieth century, possibly including the 
extent to Grosvenor Street. These types of roads were used until the 1930s. 

Figure 31: View of Charlotte Place (later 
Grosvenor Street) looking east with Lang Park 
on right during late nineteenth century 
(Source: State Library Victoria) 
 

Figure 32: View of York Street from Margaret 
Street looking south in between 1900-1910 
(Source State Library of NSW) 
 

 

 

3.4.2 Archaeological potential 

Based on preliminary research the study area was open field prior to construction of the roadways. 
The potential for remains relating to early European occupation of the land to exist beneath the road 
surfaces is therefore nil-low.  

Installation of services and utilities running under the roads would have impacted on potential 
archaeological remains in isolated areas. The section of the study area near the exit ramps at the 
intersection of Grosvenor and York Street would have been impacted when the Sydney Harbour 
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Bridge was constructed and the exit ramps were built, lowering the potential for archaeological 
remains in this area.  

The current alignments of York and Grosvenor Street were most likely built upon former road 
surfaces, having a minimal impact in this area. The potential for buried former road surfaces along 
York and Grosvenor Street is therefore moderate.  

The archaeological potential of the ramps on and off Bradfield Highway is nil due to them being raised 
road platforms. The old tram tunnels run under the eastern section of the Bradfield Highway, although 
these will not be impacted as part of the proposal.  

Overall, the potential for archaeological remains of buried former road surfaces along York and 
Grosvenor Street is moderate. The potential for archaeological relics to be present within the study 
area is nil-low.  

3.4.3 Archaeological significance 

The following is a preliminary assessment of significance, informed by the NSW Heritage Criteria for 
Assessing Significance related to Archaeological Sites and ‘Relics’ (2009). This assessment restricted 
to former road surfaces as the likelihood of other types of remains existing within the study area is nil-
low.  

Archaeological research potential (NSW Heritage Criterion E): 

 Archaeological remains associated with the early road development in the study area may 
have some research potential dependant on the nature and extent of any remains.  

Association with individuals, events, or groups of historical importance (NSW Heritage Criteria A, B & 
D): 

 Former road surfaces are unlikely to meet these criteria. 

Aesthetic or technical significance (NSW Heritage Criterion C): 

 Former road surfaces, such as woodblock roads, has the potential to demonstrate technical 
values.  

Ability to demonstrate the past through archaeological remains (NSW Heritage Criterion A, C, F & G): 

 The study area has moderate potential to demonstrate the past through archaeological 
remains of former road surfaces.   

Overall, the study area has moderate potential to contain archaeological remains that are locally 
significant. Former road surfaces dating to the nineteenth century have the potential to be locally 
significant for research potential and technical significance under the NSW Heritage Criteria.  

3.4.4 Potential archaeological impact 

The re-sheeting of York Street and Grosvenor Street would involve minor ground works. The 
installation of new drains in York Street may involve ground works up to 2.5 meters deep. The 
widening of York Street would involve minor ground works. The works to the exit ramps would be to 
modern raised infrastructure that would not impact on archaeological remains.  

The installation of the new drains on the north side of York Street will be under the current footpath of 
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Lang Park and part of the road surface. There is moderate potential for former road surfaces to 
remain in the area. Archaeological monitoring would be needed whilst works are undertaken for the 
drain to determine the disturbance levels and potential for former road surfaces to remain. Such 
recommendations are detailed further in Section 4.2 of this report. 

The re-sheeting of York Street and Grosvenor Street may impact on former road surfaces. There is 
moderate potential for former road surfaces to remain in the area. Archaeological monitoring would be 
needed whilst works for the re-sheeting of the road are undertaken to determine the disturbance 
levels and potential for former road surfaces to remain. Such recommendations are detailed further in 
Section 4.2 of this report. 

3.5 Summary of heritage impact 

The following table provides a summary of the heritage impacts in consideration of the Statements of 
Heritage Impact guidelines by the Office of Environment and Heritage (2002).  

Table 11: Summary of heritage impact 

Impact on a heritage item Discussion 

Aspects that respect or 
enhance the heritage 
significance of the heritage 
items  

 No direct impacts to heritage items are proposed as part of the 
York and Grosvenor Streets intersection upgrade project.  

 There is potential for minor positive direct and visual impacts to the 
unlisted St Patrick’s Church and Office buildings by removing 
intrusive asphalt located above the sandstone fabric of the building 
at ground level in consultation with a heritage architect.  

 Temporary removal of boundary stones along Lang Park would 
have a neutral to negligible impact and limit potential direct 
impacts on heritage sandstone blocks provided that adequate 
measures are followed as recommended in Section 4.2. 

 There is also potential for a minor positive impact on the tree root 
system of a mature Moreton Bay fig tree located within Lang Park 
by avoiding to re-sheet atop the expanded root structure of the 
tree. This would be designed in consultation with a qualified 
arborist as recommended in Section 4.2. 

 The proposed works would be limited to the removal of non-
significant trees and the replacement of asphalt surfaces with 
identical materials. This would result in minor to negligible direct 
impacts and negligible visual impacts onto the character of the 
York and Grosvenor Streets intersection. 

 If minor impacts within the curtilage of SHR items cannot be 
avoided, a Section 57 Exemption Application should be submitted 
to the NSW Heritage Council prior to the works being carried out. 

Aspects that would 
detrimentally impact on the 
heritage significance of the 
heritage items 

 Potential impact on locally significant archaeological remains of 
former road surfaces on York Street and Grosvenor Street have 
been considered which would be minimised by archaeological 
monitoring as detailed in Section 4.2. 

Justifications for impact 
 The proposed works are necessary to ensure the safety and 

efficiency of the road network to the southern approach of the 
Sydney Harbour Bridge as detailed in Section 1.1 of this report. 
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3.6 Statement of heritage impact 

The proposed works are required as part of the infrastructure maintenance and upgrade to the 
southern approach to the Sydney Harbour Bridge. The proposed works would not have direct impact 
to listed heritage items and would have a negligible visual impact on heritage items and the character 
of the precinct. 

The proposed works would have a potential minor direct impact as a result of vibration or due to the 
proximity of works to the boundaries of heritage items. Such potential impacts would be minimized if 
appropriate management measures are taken and the recommendations provided in in Section 4.2 
implemented. These include a vibration assessment, Temporary Protection Plan and temporary 
removal plan for Lang Park boundary stones. If minor impacts within the curtilage of SHR items 
cannot be avoided, a Section 57 Exemption Application should be submitted to the NSW Heritage 
Council prior to the works being carried out.  

The proposed works have the potential to impact on locally significant archaeological remains of 
former road surfaces on York Street and Grosvenor Street. These remains are classified as works 
and would not require an excavation permit. Archaeological monitoring and recording would be an 
appropriate strategy to manage impacts.  
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4.0 CONCLUSION AND RECOMMENDATIONS 

4.1 Conclusion 

The impact assessment contained it this report considered all heritage items located within a study 
area comprising the project area as relevant to this Addendum SoHI and a 10-metre buffer around the 
project area. The following heritage items were considered:  

 Two items within the 10-meter buffer zone are listed on the State Heritage Register. These items 
are: 
 NSW Housing Board Building 
 Miller’s Point and Dawes Point Village precinct 

 Four items within the 10-meter buffer zone are listed on Schedule 5 of the City of Sydney LEP 
2012. These items are: 
 Miller’s Point and Dawes Point Village precinct 
 St Philip’s Church of England 
 Lang Park 
 National Trust Centre including Buildings & Their Interiors, Retaining Walls & Ground 

 Trees located in Lang Park are listed on the City of Sydney Register of Significant Trees 2011 

 One item is an unlisted heritage item and has the potential to be locally significant 
 St Patrick’s Church and Parish Office buildings 

 Potential locally significant archaeological remains of former road surfaces in York and Grosvenor 

Street 

The heritage impact assessment contained in this report concluded the following in relation to the 
proposal: 

 The study area has been assessed as having a nil-low potential to contain archaeological relics 

 The proposal has been assessed as having: 
 no proposed direct impacts to heritage items 
 negligible to minor potential vibration or direct impacts to NSW Housing Board Building (Former), 

Lang Park, St Philip’s Church of England, and St Patrick’s Church and Parish Office buildings 
which could be mitigated 

 negligible visual impact to heritage items 
 opportunity for minor positive direct and visual impacts onto St Patrick’s Church and Parish 

Office buildings and Lang Park 
 potential impacts to locally significant archaeological remains of former road surfaces in York 

and Grosvenor Street 

4.2 Recommendations 

This section provides recommendations to mitigate the potential direct impacts associated with the 
proposed works located within the area of the York Street and Grosvenor Street intersection as part 
of the Sydney Harbour Bridge Toll Plaza Precinct Upgrade project. 
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4.2.1 Vibration assessment 

A vibration assessment should be carried out by a qualified expert to determine the potential 
structural impacts that excavation and construction works in close proximity of the NSW Housing 
Board Building, St Philip’s Church of England and St Patrick’s Church and Parish Office buildings 
may have on these heritage items. Appropriate design measures should be taken prior to works 
proceeding in order to negate or minimize such impacts. The extent of the surface removal and re-
sheeting may be amended to avoid impacts where the structural condition of the buildings is at risk, 
as determined by the vibration assessment This assessment will also inform a Temporary Protection 
Plan recommended in section 4.2.2 below. 

4.2.2 Temporary Protection Plan 

The Construction Environmental Management Plan should incorporate a Temporary Protection Plan 
for heritage items to be implemented prior to and for the duration of the works. Such plan should 
outline the protection measures to be taken by all contractors whilst carrying out the works to avoid 
structural impacts as well as direct impact on the fabric of these heritage items. The Temporary 
Protection Plan should consider the heritage-listed Lang Park, NSW Housing Board Building, St 
Philip’s Church of England, the heritage tree root systems within Lang Park and St Patrick’s Church 
and Parish Office buildings. 

4.2.3 Temporary removal plan: Lang Park boundary stones 

It is being considered that the heritage stones located along the York and Grosvenor Street 
boundaries of the heritage item Lang Park be temporarily removed to allow for footpath level 
adjustments and resurfacing. It has been assessed in this Addendum SoHI that this would have a 
negligible heritage impact provided the temporary removal process is adequately managed. It is also 
acknowledged that temporary removal would enable to avoid direct impacts onto the fabric of the 
boundary stones during the works. The following outline plan is recommended for implementation: 

Prior to construction works 

 A detailed survey of the current location and alignment of the boundary stones must be 

prepared by a qualified expert and each stone numbered on the drawings 

 The existing mortar must be investigated by a heritage architect to determine the original or 

whether the wall may have been a ‘dry’ wall. The architect is to provide appropriate 

recommendations regarding an appropriate mortar treatment at time of re-instatement  

During construction works 

 Each stone must be numbered, carefully dismantled and safely stored on site on palettes 

whilst the construction works are proceeding 

 Following the works, each stone block must be carefully reinstated in its original location and 

alignment, and the wall repointed following the recommendations of the heritage architect as 

outlined above 

 The heritage architect should sign-off on the works after completion. 
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4.2.4 Approvals 

It is understood impacts within the curtilage of SHR listed items will be avoided. If minor impacts 
within the curtilage of SHR items cannot be avoided, a Section 57 Exemption Application should be 
submitted to the NSW Heritage Council prior to the works being carried out. 

4.2.5 Heritage architect 

The removal of asphalt partially covering the stair treads of St Patrick’s Church and Parish Office 
buildings situated along Grosvenor Street directly east to the NSW Housing Board Building, should be 
considered whilst carrying out the proposed footpath works.  A heritage architect should be involved 
during the design process to provide advice on such removal and participate in the detailed design to 
minimise impact and enhance the long-term conservation of the building. 

4.2.6 Arborist 

A qualified arborist should be involved during the detailed design and construction phases of the 
proposed re-sheeting of the footpath along the boundaries of the heritage-listed Lang Park, which 
contains trees listed on the Register of Significant Trees of City of Sydney Council. The arborist is to 
provide recommendations in view to minimise impact on underground root systems, in particular for 
the Moreton Bay Fig located along the eastern side of York Street which roots are expanding below 
the existing footpath surface. The arborist may be involved in providing further recommendations for 
long-term management of the ongoing issues caused by the underground root system of the fig tree 
and other trees within the park as relevant. 

4.2.7 Archaeological monitoring 

The proposed works for the re-sheeting of York Street and Grosvenor Street, and the new drainage 
along the east of York Street next to Lang Park would require archaeological monitoring and 
recording to determine the presence of former road surfaces. As former road surfaces would be 
considered ‘works’ under the Heritage Act 1977, a permit would not be required prior to excavation. If 
substantial archaeological remains of former road surfaces are uncovered, further archaeological 
assessment would be needed. An archaeological work method statement should be prepared prior to 
works commencing to outline the archaeological monitoring methodology proposed.  

4.2.8 Unexpected finds 

If unexpected finds are encountered during construction, works should stop in that location and the 
‘Roads and Maritime Standard Management Procedure – Unexpected Heritage Items’ (2015) should 
be followed. This procedure is to be incorporated within the Construction Environmental Management 
Plan and implemented prior to and for the duration of the works. 
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1.0 Introduction 

1.1  Background 

1.1.1  This Arboricultural Impact Assessment (AIA) was prepared for Richard Peterson of SNC 

Lavalin Australia Pty Ltd in relation to the Sydney Harbour Bridge Southern Toll Plaza 

Upgrade project. It concerns twenty two trees located within and adjacent to the site.  

1.1.2 The proposed works involve the upgrade of York Street and Grosvenor Street around the off 

ramp of the Sydney Harbour Bridge and associated lane changes. The works include the 

milling and re-sheeting of existing road and footpath surfaces, installation of stormwater 

pipes and level changes. An assessment of potential impacts construction activities may have 

on the subject trees is required. 

1.1.3  The purpose of this report is to record the information gathered from an onsite Visual Tree 

Assessment (VTA) and determine the impacts of the proposed works on the subject trees. 

Recommendations based on the onsite observations information provided and data 

collected shall be given regarding tree retention and protection measures. 

1.1.4  This report has been prepared in accordance with the Australian Standard AS4970-2009 

Protection of Trees on Development Sites. A review of the City of Sydney’s Guidelines for 

Arborist Reports was also undertaken to assist in the reports preparation. 

1.1.5  The following documentation was provided to assist with the onsite assessment trees and 

the preparation of this report: 

 Property adjustment plan, 1 York Street, prepared by Mott MacDonald, Sheet 1 & 2, 

dated 12/08/14.  

 Sydney Harbour Bridge Toll Plaza detail Plan, prepared by Matt MacDonald, Sheets 

99 to 104, 109, 180 & 182, dated 08/08/14.  

 Preliminary Arboricultural Advice In Relation to Two Hills Figs At Southern Toll Plazza 

Sydney Harbour Bridge Sydney prepared by Tree Wise Men dated August 2012, 

Ref2202PA.  

 Aerial images identifying trees to be assessed, provided by SNC Lavalin. 

1.1.6 General guidance notes regarding the protection of trees on development sites have been 

given as Attachment 7 of this report. These notes contain basic requirements and 

procedures to ensure that the impacts of construction works on site trees are minimised. 

Advice from the project arborist is to be sought prior to undertaking works within a tree 

protection zone. 

1.1.7 This report is to be used in its entirety only. Any written or verbal submission, report or 

presentation that includes statements taken from the findings, discussions, conclusions or 

recommendations made in this report may only be used where the whole original report (or 

a copy) is referenced to and directly attached to that submission, report or presentation. 

Information contained in the report covers only the trees that were inspected and reflects 

the trees condition at the time of the inspection. There is no guarantee, expressed or 

implied, that problems or deficiencies of the subject trees may not arise in the future. 
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2.0 Inspection Methodology 

2.1  On 25 July 2016 Owen Tebbutt attended the site to undertake the tree assessment and 

collect data. Ground based Visual Tree Assessment (VTA) was undertaken on the trees using 

methods consistent with modern arboriculture. For the purposes of this report the grouping 

of the three Camelia trees shall be regarded as one tree with an associated letter identifying 

each individual (tree 4). 

2.2  No aerial (climbing) inspections, tissue sampling or diagnostic testing was undertaken as part 

of the inspection process. Tree height was estimated. Trunk diameter was measured using a 

diameter tape at 1.4m from the ground. Canopy spread was roughly measured (where 

possible) by laying a tape measure out on the ground to the extent of the canopy. Where 

access to the tree was not possible all tree dimensions were estimated. Tree data collected 

at the time of the inspection can be found within the tree assessment schedule, Attachment 

1.  

2.3 Access to the four trees (Trees 1 to 4) located adjacent the Sydney Harbour Bridge on ramp 

and the two Hills Figs on the corner of York and Grosvenor Streets (Trees 5 and 6) was not 

obtained.  Information relating to trees 1 to 4 is based on estimated values taken from the 

pedestrian on ramp and footpath adjacent the Sydney Harbour Bridge on ramp. Tree data 

relating to the Hills Figs was taken from the report prepared by Tree Wise Men.  

2.4  The tree protection zone (TPZ) and structural root zone (SRZ) have been calculated to assist 

with this report. Calculations have been made using the Australian Standard AS4970-2009 

Protection of Trees on Development Sites and can be found within the tree assessment 

schedule Attachment 1.   

2.5  Photographs were taken using an i-phone on the day of the inspection and can be found as 

Attachment 2. 

2.6 Indicative tree protection zones and encroachments, as per AS4970-2009, have been plotted 

onto the provided site plan and can be found as Attachment 3.  

2.7  Methodology for determining vigour, structure and age class can be found as Attachment 4. 

2.8  The tree has been given Safe Useful Life Expectancy (SULE) rating. Methodology used to 

calculate these ratings can be found as Attachment 5.  

2.9  Each tree has been assessed against the Institute of Australian Consulting Arborists (IACA) 

Significance of a Tree Assessment Rating System (STARS). This provides a dual method of 

objectively rating the viability and retention value of urban trees on development sites. The 

STARS assessment criteria and retention matrix table can be found as Attachment 6.  

2.10 A general guidance note for protecting trees on development sites has been given and can 

be found as Attachment 7. 
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3.0  The Trees 

3.1 The subject trees are protected under the conditions of the City of Sydney Local 

Environmental Plan 2012 Clause 5.9 Preservation of trees or vegetation and the City of 

Sydney Development Control Plan 2012 Section 3 General Provisions, 3.5.3 Tree 

Management.  

3.2  Tree 1 is located off the northern end of the pedestrian ramp to Upper Fort Street and was 

identified as Ficus sp (Fig). Later correspondence from SNC Lavalin revealed that the tree is 

to be removed. Imagery from an on-line search of the tree could not be used to confirm its 

species but did reveal it to be in good health and condition.  

3.3  Trees 2 to 4, Schinus areira (Peppercorn), were found to be in good health and condition. 

They are located within a grassed area adjacent the pedestrian ramp to Upper Fort Street 

(photo 1). Branches of the trees have been pruned to provide clearance from the adjacent 

traffic lane. Surface roots were noted adjacent the base of the trees within the grassed area.    

3.4 Trees 5 and 6, Ficus macrocarpa var. Hillii (Hills Weeping Fig) were found to be in good health 

(photo 2). As identified within the Preliminary Arboricultural Advice prepared by Tree Wise 

Men stem inclusions were noted within the structure of the trees but were not identified as 

an area of immediate concern. Surface roots observed within the grassed area around the 

base of tree.  Further reference should be made to this report regarding these trees.  

3.5 Trees 7 to 9 were identified as Betula sp (Brich) (photo 3). The trees appear to have been 

planted in pits within the footpath area. Porous footpath material has been installed over 

the tree pit up to the base of the tree.  

3.6 Trees 10 (photo 4), 12 and 13, Platanus x hybrida (London Plane), are located within the 

paved footpath area adjacent 1 York Street and St Philips Church of England. Tree 11 is of 

the same species located between these buildings. The area immediately beneath this tree 

is being utilised as parking space for motorbikes. No assessment of the trees health could be 

undertaken due to the seasonal loss of leaves. However, they did appear to be in good 

condition and structurally sound.  

3.7 Tree 14, Platanus x hybrida (London Plane), is located within a mulched garden bed area 

within Lang Park. No assessment of the trees health could be undertaken due to the seasonal 

loss of leaves. As with the previous tree it appeared to be good condition and structurally 

sound.  

3.8 Tree 15, Ficus macrophylla (Moreton Bay Fig), is located at the north-west corner of Lang 

Park. It was found to be in good health and condition (photo 5). This tree is identified within 

the City of Sydney’s Significant Tree Register.  The existing block edging adjacent the base of 

the tree and the footpath was found to be being lifted and displaced (photo 6).  

3.9 Trees 16 to 22, Platanus x hybrida (London Plane), are located within the footpath area either 

side of Grosvenor Street. Cracking and lifting of the footpath surface was seen adjacent to 

some of these trees (photo 7). Several of these trees were found to be growing over and 

enveloping the existing kerb and guttering (photo 8). No cracking or lifting of the road 

surface was noted during the inspection. These trees form an overarching avenue planting 

along either side of Grosvenor Street. This places increased significance upon their value as 

a landscape feature. 
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4.0 Arboricultural Impact Assessment 

4.1  Tree 1 – Unknown Species (Unknown) – Proposed excavation for an electrical services trench 

adjacent base of tree within existing grassed area. Finished levels are estimated to be 

200mm above the existing grade. Access for excavation machinery is required along the 

grassed area to undertake works. Proposed works are within the structural root and tree 

protection zone. This tree has been identified for removal.  

4.2 Trees 2 to 4 – Schinus areira (Peppercorn) – Proposed excavation for electrical services 

trench adjacent base of the trees within existing grassed area. Finished levels are estimated 

to be 200mm above the existing grade. Access for excavation machinery is required along 

the grassed area to undertake works. Proposed works are within the structural root and tree 

protection zone. These trees have been identified for removal. 

4.3 Tree 5– Ficus macrocarpa var. Hillii (Hills Weeping Fig) – Re-alignment of the road and 

kerbing proposed around the base of the tree. Proposed electrical conduit to be installed 

beneath the tree. This tree has been identified for removal. 

4.4 Tree 6 – Ficus macrocarpa var. Hillii (Hills Weeping Fig) – Re-alignment of the road and 

kerbing proposed around the base of the tree. Proposed electrical conduit to be installed 

beneath the tree. Pit to be installed to existing drainage line south east of the tree. This tree 

has been identified for removal. 

4.5 Tree 7 – Betula Species (Birch) – Proposed milling and re-sheeting works of the York Street 

road surface. It has been advised that a milling depth of 50mm is proposed adjacent to this 

tree. The existing kerb and footpath are to be raised by approximately 80mm. This tree has 

been identified for removal.  

4.6 Tree 8 – Betula Species (Birch) – Proposed milling and re-sheeting works of the York Street 

road surface. Milling depth was not advised at the time of the inspection. This tree has been 

identified for removal to accommodate the pram ramp.  

4.7  Tree 9 – Betula Species (Birch) – Proposed milling and re-sheeting works of the York Street 

road surface. Milling depth was not advised at the time of the inspection. The existing kerb 

and footpath are to be raised by approximately 170mm. This tree has been identified for 

removal. 

4.8 Tree 10 – Platanus x hybrida (London Plane) – Proposed milling and re-sheeting works of the 

York Street road surface. Milling depth was not advised at the time of the inspection. This 

tree has been identified for removal to accommodate the re-alignment of York Street. 

4.9 Tree 11 – Platanus x hybrida (London Plane) – Local level changes of approximately 20mm 

are required to tie in with the new design. Re-surfacing of adjacent tarmac lane way adjacent 

tree.  

4.10 Tree 12 – Platanus x hybrida (London Plane) – Proposed milling of the existing road surface 

and re-sheeting works to be undertaken along York Street. Milling depth was not advised at 

the time of the inspection. New kerb alignment to tie in with existing adjacent the base of 

the tree. Finished levels to be raised by 5mm around tree. 
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4.11 Tree 13– Platanus x hybrida (London Plane) – Proposed milling of the existing road surface 

and re-sheeting works to be undertaken along York Street. Milling depth was not advised at 

the time of the inspection. No level changes have been identified adjacent this tree.  

4.12 Tree 14 – Platanus x hybrida (London Plane) – Proposed milling of the existing road surface 

and re-sheeting works to be undertaken along York Street. Milling depth was not advised at 

the time of the inspection. Trenching works to facilitate a stormwater pipe are proposed 

approximately 5.1m from the base of the tree. The trench is to run along the existing kerbing 

within the road to a depth of 1.5m. Plans indicate trench width is to be 1.1m. The existing 

footpath surface is also to be removed and replaced. 

4.13 Tree 15 – Ficus macrophylla (Moreton Bay Fig) – Proposed milling of the existing road surface 

and re-sheeting works to be undertaken along York Street. It has been advised that a milling 

depth of 50mm is proposed adjacent to this tree. Trenching works to facilitate a stormwater 

pipe are proposed approximately 6.8m from the base of the tree. The trench is to run along 

the existing kerbing within the road to a depth of 1.8m. Plans indicate trench width is to be 

1.1m. The existing footpath surface is also to be removed and replaced.  

4.14 Trees 16 to 22 – Platanus x hybrida (London Plane) – Proposed milling of the existing road 

surface and re-sheeting works to be undertaken along Grosvenor Street. It has been advised 

that a milling depth of 50mm is proposed adjacent to these trees. It is also proposed to 

resurface the footpath along both sides of the road. No level changes were proposed for 

works adjacent to these trees. Existing kerb stones are to be retained in place.   
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5.0  Conclusions and Recommendations 

5.1  At the time of the inspection the trees were found to be in good overall condition, consistent 

with their species, age class and growing environment. Although the seasonal loss of leaves 

has prevented an assessment of their health it is believed trees 7 to 14 and 16 to 22 have 

good vigour.  

5.2  Under the current design trees 1 to 10 are to be removed to allow for the works. All tree 

pruning and removal works are to be undertaken by suitably qualified tree workers 

(minimum AQF Level 3 or equivalent), in accordance with the NSW Workcover Code of 

Practice for the Amenity Tree Industry and AS4373-2007 Pruning of Amenity Trees. 

5.3 It is believed that the prescribed re-surfacing works and raised levels around tree 11 may be 

undertaken without significantly affecting its long term viability. New finished surfaces 

should be of a material which allows for free gaseous exchange and the penetration of water. 

Removal of the existing surfaces is to be undertaken in such a way as to avoid damage to any 

part of the tree.  

5.4 The re-alignment of the road side kerbing and minor level changes are not expected to have 

any significant impact of the long term viability tree 12. As with 11 the finished surfaces 

material should allow for the free exchange of gasses and water penetration. The removal 

of the existing kerbing and tying in with the new one is to be undertaken without causing 

damage to any part of the tree.  

5.5 Trenching for the stormwater pipe within the protection zones of trees 14 and 15 are to be 

undertaken using non-destructive excavation methods. Damage to tree roots is to be 

avoided whilst undertaking these works. Roots exposed by the works are to be kept intact 

until assessed by the project arborist. All excavation must be carried out carefully using 

spades, forks, and trowels, taking care not to damage the bark and wood of any roots. 

Specialist tools for removing soil around roots using compressed air or water may be an 

appropriate alternative to hand digging. All soil removal must be undertaken with care to 

minimise disturbance of roots beyond the immediate area of the excavation. Where 

possible, flexible clumps of smaller roots, including fibrous roots, should be retained if they 

can be displaced temporarily or permanently beyond the excavation without damage. If 

digging by hand, a fork should be used to loosen the soil and help located any substantial 

roots. Once roots have been located, the trowel should be used to clear the soil away from 

them without damaging the bark. Roots temporarily exposed must be protected from direct 

sunlight, drying out and extremes of temperature by appropriate covering. 

5.6 It was advised that the milling depth of 50mm will not encroach upon the sub soil beneath 

the road base layer. The proposed milling works are likely to have little or no impact upon 

the trees along York and Grosvenor Street. When undertaking milling works the machinery 

operator is to be aware off and take into consideration the height of low growing or hanging 

branches. Damage to low hanging or growing branches is to be avoided.    

5.7 The removal of existing footpath surfaces within the protection zones of trees is to be 

undertaken at the point closest to the tree working backwards out of the protection zone. 

Particular care is to be undertaken where visible cracking is observed as tree roots may be 

present in these areas. Underlying soils are to be protected from compaction and/or 

disturbance. 
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5.8 The existing sandstone block kerbing along Grosvenor Street is to be retained in place to 

protect the health, condition and stability of the London plane trees. Removal of the reactive 

woody growth in areas where the tree has grown over the kerb (photo 8) will result in 

wounding the tree. Exposed internal woody tissue can provide a pathway for decay causing 

fungi and other pathogens into the tree. This may lead to a decline in tree health, condition 

and issues relating to stability.  

5.9 It is recommended that trunk protection battening is established around trees retained on 

the site within the works area. Trunk protection battening is to be installed in accordance 

with Section 4 of AS4970-2009 Protection of Trees on Development Sites. 
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Attachment 1: Tree assessment schedule 
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Comments 

Botanical name Common name Height 
(m) 

Spread  
 

D.B.H. 
(mm) 

1 
 

Ficus Species Fig - - - - - - - - - - 
No assessment undertaken at the time of the inspection. 

2 
 

Schinus areira Peppercorn 7 2x2 300 N G M C S(b) 3.6 L 
Dw 

3 
 

Schinus areira Peppercorn 7 1x1 200 N G M C S(b) 2.4 L 
Dw 

4 
 

Schinus areira Peppercorn  7 3x3 250 N G M C S(b) 3 L 
Dw 

5 
 

Ficus macrocarpa 
var. Hillii 

Hills Weeping Fig 16 10x10 950 
(@0.3M) 

N F Y-
M 

C M(b) 11.4  M 
Refer to Preliminary Arboricultural Advice prepared by 
Tree Wise Men. 

6 
 

Ficus macrocarpa 
var. Hillii  

Hills Weeping Fig 15 10x10 845 
(@0.3M) 

N F Y-
M 

C M(b) 10.2 M 
Refer to Preliminary Arboricultural Advice prepared by 
Tree Wise Men. 

7 
 

Betula Species Birch species 9 2x2 140 - G Y D M(b) 2 M 
 

8 
 

Betula Species Birch species 9 2x2 100 - G Y D M(b) 2 M 
 

9 
 

Betula Species Birch species 9 2x2 170 - G Y D M(b) 2.04 M 
 

10 
 

Platanus x hybrida London Plane 9 2x2 160 - G Y D M(b) 2 M 
E – along branch tops 

11 Platanus x hybrida 
 

London Plane 11 3x3 250 - G Y D M(b) 3 M 
E – along branch tops 

 

  Comments Legend: 

Dw-Deadwood D-Decay E-Epicormic growth Bf-Branch failure 

In-Included branch or stem F-Fungi/fruiting body Dh -Declining health Db-Dieback 

Bc-Bark cracking K-Weeping kino (sap) C-Cankers P-Pests 

W-Wound area Rd-Root damage Tc-Thinning canopy H-Hollow/Cavity 
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Comments 

Botanical name Common name Height 
(m) 

Spread  
(N,S,E,W) 

D.B.H. 
(mm) 

12 Platanus x hybrida London Plane 
 

16 4x4 370 - G Y D M(b) 4.44 H 
E – along branch tops 

13 Platanus x hybrida London Plane 
 

16 4x4 300 - G Y D M(b) 3.6 H 
E – along branch tops 

14 Platanus x hybrida London Plane 
 

25 10x10 890 - G M D M(b) 10.68 H 
E – along branch tops 

15 Ficus macrophylla Moreton Bay Fig 
 

25 15x15 1400 N G M D M(b) 15 H 
E – along branch tops 

16 Platanus x hybrida London Plane 
 

6 1x1 50 - G Y C M(b) 2  M 
E – along branch tops 

17 Platanus x hybrida London Plane 
 

20 9x9 690 - G M C M(b) 8.28 H 
E – along branch tops, First order branch 400mm Ø @ 
4.66m above kerb 
 

18 Platanus x hybrida London Plane 
 

20 6x6 430 - G M C M(b) 5.16 H 
E – along branch tops,  
First order branch 300mm Ø @ 4.15m above kerb 
 

19 Platanus x hybrida London Plane 
 

20 6x6 640 - G M C M(b) 7.68 H 
E – along branch tops, First order branch 250-300mm Ø 
@ 3.35m above kerb 
 

20 Platanus x hybrida London Plane 
 

20 6x6 670 - G M C M(b) 8.04 H 
E – along branch tops, Trunk 300mm Ø @ 4.15m above 
kerb 
 

21 Platanus x hybrida London Plane 
 

20 6x6 640 - G M C M(b) 7.68 H 
E – along branch tops, First order branch 300mm Ø @ 
3.89m above kerb 
 

22 Platanus x hybrida London Plane 
 

20 6x6 580 - G M C M(b) 6.96 H 
W - Base of trunk, good wound wood development. E – 
along branch tops, First order branch 300mm Ø @ 4.57m 
above kerb 
 

 

Comments Legend: 

Dw-Deadwood D-Decay E-Epicormic growth Bf-Branch failure 

In-Included branch or stem F-Fungi/fruiting body Dh -Declining health Db-Dieback 

Bc-Bark cracking K-Weeping kino (sap) C-Cankers P-Pests 

W-Wound area Rd-Root damage Tc-Thinning canopy H-Hollow/Cavity 
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Attachment 2: Site photographs 

 

 

 
Photo 1: Tree 4 located adjacent the pedestrian ramp to 
Upper Fort Street. Trees 1 to 3 are behind.  
 

 Photo 2: Trees 5 and 6, white pegs indicate proposed 
new kerb alignment.  
 

 

 

 
Photo 3: Trees 7, 8 and 9 are to be removed to 
accommodate the pram ramp and level changes.  

 

 Photo 4: Tree 10 to be removed for re-alignment of York 
Street. 

Tree 7 

Tree 8 

Tree 9 

Tree 10 

Tree 5 

Tree 6 

Tree 4 
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Photo 5: Tree 15, is listed within the Significant Tree 
Register. 

 

 Photo 6: Garden bed edging adjacent Tree 15 being 
lifted and displaced. 

 

 

 

 
Photo 7: Cracking and lifting of the existing footpath 
area adjacent Tree 17.  

 

 Photo 8: Base of Tree 19 growing over the existing stone 
kerbing.  

Tree 15 
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Attachment 3: Aerial image showing tree locations  

 

 

Tree 1, 2, 3, and 4 located 

adjacent SHB on ramp have 

been identified for removal. 

Excavation and level changes 

are to be undertaken 

adjacent these trees.  

Tree 1 

Tree 4 

Tree 3 

Tree 2 
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Non-destructive excavation required 

adjacent trees 14 and 15 for stormwater 

pipe. 

Trees 7, 8 and 9 are to be 

removed to accommodate the 

pram ramp and level changes.  

Trees 5 and 6 to be removed to 

accommodate re-alignment of 

traffic lanes. 

Tree 10 to be removed to 

accommodate re-alignment of 

York Street.  

Tree 5 

Tree 6 

Tree 8 

Tree 7 

Tree 9 

Tree 10 

Tree 11 

Tree 12 

Tree 13 

Tree 14 

Tree 15 

Tree 16 

Tree 17 Tree 18 

Tree 19 

Tree 20 

Tree 21 

Tree 22 

Milling depths of 50mm along Grosvenor Street 

adjacent trees 16 to 22. Existing sandstone block 

kerbing to be retained in place.  
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Attachment 4: Tree assessment criteria  
 

Tree number: Identifying number given to individual (or group) trees. Where possible this is a metal tag attached to the tree at 

approximately 2m and easily visible. 

 

Botanical Name: Latin name for tree showing genus and species. 

 

Common Name: The common name given to the tree. 

 

Tree Dimensions: The physical dimensions of the tree. 

 Height: Estimated or measured height of tree in meters. 

 Spread: Estimated or measured canopy spread of tree in meters north to south by east to west. 

 Diameter at Breast Height (DBH): The diameter of trunk in given in millimetres measured at 1.4m from ground. 

 

Vigour: Ability of a tree to sustain its life processes. This is independent of the condition of a tree but may impact upon it. Vigour can 

appear to alter rapidly with change of seasons (seasonality) e.g. dormant, deciduous or semi-deciduous trees. Vigour can be categorised as 

Dormant, Low, Normal and High.  

 

Dormant Vigour – Determined by the existing turgidity in the lower order branches in the outer extremity of the crow, with good bud 

set and formation, and where the last extension growth is distinct from those most recently preceding it, evident by bud scale scars. Normal 

vigour during dormancy is achieved when such growth is evident on a majority of branches throughout the crown. 

 

Low Vigour – Reduced ability of a tree to sustain its life processes. This may be evident by the atypical growth of leaves, reduced crown 

cover and reduced crown density, branches, roots and trunk, and a deterioration of their functions with reduced resistance to predation. 

This is independent of the condition of a tree but may impact upon it, and especially the ability of a tree to sustain itself against predation. 

 

Normal Vigour – Ability of a tree to maintain and sustain its life processes. This may be evident by the typical growth of leaves, crown 

cover and crown density, branches, roots and trunk and resistance to predation. This is independent of the condition of a tree but may 

impact upon it, and especially the ability of a tree to sustain itself against predation. 

 

High Vigour – Accelerated growth of a tree due to incidental or deliberate artificial changes to its growing environment that are seemingly 

beneficial, but may result in premature aging or failure if the favourable conditions cease, or promote prolonged senescence if the favourable 

conditions remain, e.g. water from a leaking pipe, water and nutrients from a leaking or disrupted sewer pipe, nutrients from animal waste, 

a tree growing next to a chicken coop, or a stock feed lot, or a regularly used stockyard, a tree subject to stringent watering and fertilisation 

program, or some trees may achieve an extended lifespan from continuous pollarding practices over the life of the tree.  

 

Condition: A tree’s crown form and growth habit, as modified by its environment (aspect, suppression by other trees, soils) the stability 

and viability of the root plate, trunk and structural branches (first (1st) and possibly (2nd) order branches), including structural defects such 

as wounds, cavities or hollows, crooked trunk or weak trunk/branch junctions and the effects of predation by pests and diseases. These may 

not be directly connected with vigour and it is possible for a tree to be of normal vigour but in poor condition. Condition can be categorised 

as Dead, Poor, Fair and Good.  

 

Dead Condition – Tree is no longer capable of performing any of the following processes or is exhibiting any of the following symptoms; 

Photosynthesis via its foliage crown (as indicated by the presence of moist, green or other coloured leaves), Osmosis (the ability of the roots 

system to take up water), Turgidity (the ability of the plant to sustain moisture pressure in its cells), Epicormic shoots or epicormic strands 

in Eucalypts (the production of new shoots as a response to stress, generated from latent or adventitious buds or from a lignotuber), 

Permanent leaf loss, Permanent leaf wilting (the loss of turgidity which is marked by desiccation of stems leaves and roots), Abscission of 

the epidermis (bark desiccates and peels off to the beginning of the sap wood).   

 

Poor Condition - Tree is of good habit or misshapen, a form that may be severely restricted for space and light, exhibits symptoms of 

advanced and irreversible decline such as fungal, or bacterial infestation, major die-back in the branch and foliage crown, structural 

deterioration from insect damage e.g. termite infestation, or storm damage or lightning strike, ring barking from borer activity in the trunk, 

root damage or instability of the tree, or damage from physical wounding impacts or abrasion, or from altered local environmental 

conditions and has been unable to adapt to such changes and may decline further to death regardless of remedial works or other 

modifications to the local environment that would normally be sufficient to provide for its basic survival if in good to fair condition. 
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Deterioration physically, often characterised by a gradual and continuous reduction in vigour but may be independent of a change in vigour, 

but characterised by a proportionate increase in susceptibility to, and predation by pests and diseases against which the tree cannot be 

sustained. Such conditions may also be evident in trees of advanced senescence due to normal phenological processes, without 

modifications to the growing environment or physical damage having been inflicted upon the tree. This may be independent from, or 

contributed to by vigour. 

 

Fair Condition - Tree is of good habit or misshapen, a form not severely restricted for space and light, has some physical indication of 

decline due to the early effects of predation by pests and diseases, fungal, bacterial, or insect infestation, or has suffered physical injury to 

itself that may be contributing to instability or structural weaknesses, or is faltering due to the modification of the environment essential 

for its basic survival. Such a tree may recover with remedial works where appropriate, or without intervention may stabilise or improve over 

time, or in response to the implementation of beneficial changes to its local environment. This may be independent from, or contributed to 

by vigour. 

 

Good Condition - Tree is of good habit, with crown form not severely restricted for space and light, physically free from the adverse 

effects of predation by pests and diseases, obvious instability or structural weaknesses, fungal, bacterial or insect infestation and is expected 

to continue to live in much the same condition as at the time of inspection provided conditions around it for its basic survival do not alter 

greatly. This may be independent from, or contributed to by vigour. 

 

Age Class: An estimation of how old the tree is in relation to its life expectancy. 

 Young – Age less than 20% of life expectancy of tree in situ 

 Mature – Age 20% - 80% of life expectancy of tree in situ 

 Old – Age greater than 80% of life expectancy of tree in situ 

 Dead – Tree is dead 

 

Crown Form The shape of the crown of a tree as influenced by the availability or restriction of space and light, or other contributing 

factors within its growing environment. Crown Form may be determined for tree shape and habit generally as Dominant, Codominant, 

Intermediate, Emergent, Forest and Suppressed. The habit and shape of a crown may also be considered qualitatively and can be categorised 

as Good Form or Poor Form. 

Good Form - Tree of typical crown shape and habitat with proportions representative of the taxa considering constraints such as origin 

e.g. indigenous or exotic, but does not appear to have influenced in its development by environmental factors in situ such as soil water 

availability, prevailing wind, or cultural practices such as lopping and competition for space and light.  

Poor Form - Tree of atypical crown shape and habit with proportions not representative of the species considering constraints and 

appears to have been adversely influenced in its development by environmental factors in situ such as soil water availability, prevailing wind, 

cultural practices such as lopping and competition for space and light; causing it to be misshapen or disfigured by disease or vandalism.  

Crown Form Codominant - Crowns of trees restricted for space and light on one or more sides and receiving light primarily from 

above e.g. constrained by another tree/s or a building.  

Crown Form Dominant - Crowns of trees generally not restricted for space and light, receiving light from above and all sides. 

Crown Form Emergent - Crowns of trees restricted for space on most sides receiving most light from above until the upper crown 

grows to protrude above the canopy in a stand or forest environment. Such trees may be Crown Form Dominant or transitional from Crown 

Form Intermediate to Crown Form Forest asserting both apical dominance and axillary dominance once free from constraints for space or 

light. 

Crown Form Forest - Crowns of trees restricted for space and light except from above forming tall trees with narrow spreading crowns 

with foliage restricted generally to the top of the tree. The trunk is usually erect, straight and continuous, tapering gradually, crown often 

excurrent, with first order branches becoming structural, supporting the live crown concentrated towards the top of the tree, and below 

this point other first order branches arising radially with each inferior and usually temporary, divergent and ranging from horizontal to 

ascending, often with exaggerated due to competition for space and light in the lower crown.  

Crown Form Intermediate - Crowns of trees restricted for space on most sides with light primarily from above and on the sides only.  

Crown Form Suppressed - Crowns of trees generally not restricted for space but restricted for light by being overtopped by other 

trees and occupying an understorey position in the canopy and growing slowly. 
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Safe Useful Life Expectancy (SULE):  See attachment 5 for details of SULE categories. 

Comments: Any noteworthy or significant points regarding the tree. 
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Attachment 5: Safe Useful Life Expectancy description and categories 
 

Safe Useful Life Expectancy (SULE)  

 

SULE is the length of time that the arboriculturist assesses an individual tree can be retained with an acceptable level of risk 

based on the information available at the time of inspection. It is a snapshot in time of the potential an individual tree has 

for survival in the eyes of the assessor. SULE is not static – it is closely related to tree health and the surrounding conditions. 

Alterations in these variables may result in changes to the SULE assessment. Consequently, the reliability all SULE 

assessments have will decrease as time passes from the initial assessment and the potential for changes in variables 

increases.  

 

SULE Assessment Categories 

 

Long SULE: Trees that appear to be retainable at the time of the assessment for more than 40 years with an acceptable 

level of risk.  

(a) Structurally sound trees located in positions that can accommodate future growth. 

(b) Trees that could be made suitable for retention in the long term by remedial tree care. 

(c) Trees of special significance for historical, commemorative or rarity reasons that would warrant extraordinary efforts to 

secure their long term retention. 

 

Medium SULE: Trees that appear to be retainable at the time of the assessment for 15-40 years with an acceptable level 

of risk. 

(a) Trees that may only live between 15 and 40 more years. 

(b) Trees that could live for more than 40 years but may be removed for safety or nuisance reasons.  

(c) Trees that could live for more than 40 years but may be removed to prevent interference with more suitable individuals 

or to provide space for new planting.  

(d) Trees that could be made suitable for retention in the medium term by remedial tree care.  

 

Short SULE: Trees that appear to be retainable at the time of the assessment for 5-15 years with an acceptable level of risk. 

(a) Trees that may only live between 5 and 15 more years. 

(b) Trees that could live for more than 15 years but may be removed for safety or nuisance reasons. 

(c) Trees that could live for more than 40 years but may be removed to prevent interference with more suitable individuals 

or to provide space for new planting. 

(d) Trees that could be made suitable for retention in the medium term by remedial tree care.   

 

Remove: Trees that should be removed within the next 5 years. 

(a) Dead, dying, suppressed or declining trees because of disease or inhospitable conditions. 

(b) Dangerous trees because of instability or recent loss of adjacent trees. 

(c) Dangerous trees because of structural defects including cavities, decay, included bark, wounds or poor form. 

(d) Damaged trees that are clearly not safe to retain. 

(e) Trees that could live for more than 5 years but may be removed to prevent interference with more suitable individuals 

or to provide space for new planting. 

(f) Trees that are damaging or may cause damage to existing structures within 5 years. 

(g) Trees that will become dangerous after removal of other trees for the reasons given in (a) to (f). 

(h) Trees in categories (a) to (g) that have high wildlife habitat value and with appropriate treatment could be retained subject 

to regular review.  

 

Young or Small Trees: Trees that can be reliably moved or replaced. 

(a) Small trees less than 5 meters in height. 

(b) Young trees less than 15 years old but over 5 meters in height. 

(c) Formal hedges and trees intended for regular pruning to artificially control growth 
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Attachment 6: Tree Significance Assessment Criteria and   

             Retention Value Matrix 
 

IACA Significance of a Tree, Assessment Rating System (STARS) © 

(IACA 2010)© 

 

In the development of this document IACA acknowledges the contribution and original concept of the Footprint Green Tree Significance & Retention Value 

Matrix, developed by Footprint Green Pty Ltd in June 2010. 

 
The landscape significance of a tree is an essential criterion to establish the importance that a particular tree may have on a site. However, 

rating the significance of a tree becomes subjective and difficult to ascertain in a consistent and repetitive fashion due to assessor bias. It is 

therefore necessary to have a rating system utilising structured quantative criteria to assist in determining the retention value for a tree. To 

assist this process all definitions for terms used in the Tree significance – Assessment Criteria and Tree Retention Value – Priority Matrix, are 

taken from the IACA Dictionary for Managing Trees in Urban Environments 2009. 

 

This rating system will assist in the planning processes for proposed works, above and below ground where trees are to be retained on or 

adjacent a development site. The system uses a scale of High, Medium and Low significance in the landscape. Once the landscape significance 

of an individual tree has been defined, the retention value can be determined. 
 

Tree Significance – Assessment Criteria 

1. High significance in landscape 
- The tree is in good condition and good vigour 

- The tree has a form typical for the species 

- The tree is a remnant or is a planted locally indigenous specimen and/or is rare or uncommon in the local area or of botanical interest or of 

substantial age 

- The tree is listed as a heritage item, threatened species or part of an endangered ecological community or listed on councils significant tree register 

- The tree is visually prominent and visible from a considerable distance when viewed from most directions within the landscape due to its size and 

scale and makes a positive contribution to the local amenity 

- The tree supports social and cultural sentiments or spiritual associations, reflected by the broader population or community group or has 

commemorative values 

- The tree’s growth is unrestricted by above and below ground influences, supporting its ability to reach dimensions typical for the taxa in situ – tree 

is appropriate to the site conditions 

 

2. Medium significance in landscape 
- The tree is in fair-good condition and good or low vigour 

- The tree has form typical or atypical of the species 

- The tree is a planted locally indigenous or a common species with its taxa commonly planted in the local area 

- The tree is visible from surrounding properties, although not visually prominent as partially obstructed by other vegetation or buildings when 

viewed from the street 

- The tree provides a fair contribution to the visual character and amenity of the local area 

- The tree’s growth is moderately restricted by above or below ground influences, reducing its ability to reach dimensions typical for the taxa in situ 

 

3. Low significance in landscape 
- The tree is in fair-poor condition and good or low vigour 

- The tree has form atypical of the species 

- The tree is not visible or is partly visible from the surrounding properties as obstructed by other vegetation or buildings 

- The tree provides a minor contribution or has a negative impact on the visual character and amenity of the local area 

- The tree is a young specimen which may or may not have reached dimensions to be protected by local Tree Preservation Orders or similar protection 

mechanisms and can easily be replaced with a suitable specimen 

- The tree’s growth is severely restricted by above or below ground influences, unlikely to reach dimensions typical for the taxa in situ – tree is 

inappropriate to the site conditions 

- The tree is listed as exempt under the provisions of the local Council Tree Preservation Order or similar protection mechanisms 

- The tree has a wound or defect that has the potential to become structurally unsound 

Environmental Pest / Noxious Weed Species 

- The tree is an environmental pest species due to its invasiveness or poisonous/allergenic properties.  

- The tree is a declared noxious weed by legislation 

Hazardous / Irreversible Decline 

- The tree is structurally unsound and/or unstable and is considered potentially dangerous 

- The tree is dead, or is in irreversible decline, or has the potential to fail or collapse in full or in part in the immediate to short term 

 

The tree is to have a minimum of three (3) criteria in a category to be classified in that group. 
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Note: The assessment criteria are for individual trees only, however, can be applied to a monoculture stand in 

its entirety e.g. hedge.  

 

Table 1.0 Tree Retention Value – Priority Matrix 

 Tree Significance 

  1. High 2. Medium 3. Low 

  Significance in 
Landscape 

Significance in 
Landscape 

Significance in Landscape 

U
se

fu
l L

if
e 

Ex
p

e
ct

an
cy

 

    Environmental 
Pest / Noxious 
Weed Species 

Hazardous / 
Irreversible 
Decline 

Long >40 

years 
     

Medium 
15-40 years 

     

Short <1-

15 years 
     

Dead      

 

Legend for Matrix Assessment 

 Priority for retention (High): These trees are considered important for retention and 

should be retained and protected. Design modification or re-location of building/s should be 
considered to accommodate the setbacks as prescribed by the Australian Standard AS4970 
Protection of trees on development sites. Tree sensitive construction measures must be 
implemented e.g. pier and beam etc if works are to proceed within the Tree Protection Zone. 

 Consider for retention (Medium): These trees may be retained and protected. These are 

considered less critical; however their retention should remain priority with the removal 
considered only if adversely affecting the proposed building/works and all other alternatives 
have been considered and exhausted.  

 

 Consider for removal (Low): These tree are not considered important for retention, nor 

require special works or design modification to be implemented for their retention. 
 
 

 

 Remove: These trees are considered hazardous, in irreversible decline or weeds and should be 

removed irrespective of development. 
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Attachment 7: General guidance notes for protecting trees on 

development sites 

 

 

1.0  Purpose of this guidance note 

1.1  This guidance note details the basic general requirements that must be followed when trees 

are retained on and in some cases adjacent to development sites. The tree protection 

requirements are determined by the tree species, the existing physical constraints of the 

growing environment both above and below ground and the development proposal itself.  

1.2  This guidance note should always be used in conjunction with the tree assessment 

information specific for the particular site.  

1.3  The aim of this guidance note is to provide site personnel with a basic understanding of the 

requirements needed to successfully protect and maintain trees whilst development works 

are undertaken. All personnel working adjacent to or within tree protection zones must be 

properly briefed about their responsibilities towards the trees and their retention.  

1.4  This guidance note is based on the Australian Standard AS4970 – 2009 Protection of Trees 

on Development Sites and AS 4373 – 2007 Pruning of Amenity Trees.  

2.0  Site Personnel  

2.1  All site personnel including contractors are to be made aware of the relevant tree protection 

requirements and the role of tree protection zones on the site.  

3.0  The project arborist 

3.1  A project arborist shall be engaged prior to any works commencing on the site. The project 

arborist shall have a minimum qualification of the Australian Qualifications Framework (AQF) 

level 5 in Arboriculture.  

3.2  The project arborist is to advise on, monitor, inspect and ensure compliance where trees are 

retained within and where required adjacent to the development site.   

3.3  Any work within a designated tree protection zone requires authorisation from the project 

arborist. 

4.0  Tree and vegetation removal and pruning 

4.1  Trees and vegetation approved for removal by the relevant consent authority shall be 

undertaken prior to any other works commencing on site, including the establishment of 

tree protection zones.  

4.2  All tree removal works are to be undertaken by suitably qualified tree workers (minimum 

AQF level 2) and in accordance with the NSW Workcover Code of Practice for the Amenity 

Tree Industry 1998. 

4.3  In addition, all tree pruning works (including roots) are to be undertaken in accordance with 

the Australian Standard AS4373-2007 Pruning of Amenity Trees.  

4.4  All care shall be taken to avoid damaging trees identified for retention during removal and 

pruning works. 
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5.0  Tree Protection Zone (TPZ) 

5.1  The tree protection zone is the designated area around a tree to protect the trunk, roots and 

crown during development works.  

5.2  Tree protection fencing is to be installed in compliance with Section 4 of the Australian 

Standard AS4970-2009 Protection of Trees on Development Sites. 

5.3 The following activities unless otherwise authorised by the project arborist are restricted 

within the tree protection zone: 

 Machine excavation including trenching 

 Excavation for silt/sediment fencing 

 Cultivation 

 Storage 

 Preparation of chemicals, including preparation of cement products 

 The parking of vehicle and/or plant 

 Refuelling 

 Dumping of waste 

 Washing down and cleaning of equipment 

 Placement of fill 

 Lighting of fires 

 Soil level changes 

 Temporary or permanent installation of utilities and signs 

 Physical damage to the trees 

 

5.4  Any work within a designated tree protection zone requires authorisation from the project 

arborist. 

6.0  Signage 

6.1 Signs identifying the TPZ shall be attached to the tree protection fencing and clearly visible 

from within the development site.  The contact details of either the site manager or project 

arborist shall be displayed on the sign. 

6.2 Further reference to the Australian Standard AS4970-2009 Protection of Trees on 

Development Sites should be made regarding signage. 

7.0  Tree protection fencing 

7.1  Tree protection fencing is to be installed at the limits of the TPZ or as determined by the 

project arborist. Fencing shall consist of 1.8m high interlocking chain link or plywood fencing 

panels. The fencing should be erected in such a way as to prevent building materials, soil and 

unauthorised personnel entering the TPZ.  

8.0  Trunk and branch protection 

8.1  Where necessary trunk protection may be required. Trunk protection is installed by first 

wrapping the stem of the tree in hessian or like material then strapping timber battens over 

the top. It is recommended that timber battens with the dimensions of length 2000mm, 
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width 75mm and depth 50mm are used. The battens are not to be directly screwed or nailed 

into the tree.  

8.2  Where necessary branch protection may be required. Branch protection is installed in the 

same fashion as the trunk protection mentioned above but cut to suit the shape of the 

branch.  

8.3  Reference to Section 4.5.2 of the Australian Standard AS4970-2009 Protection of Trees on 

Development Sites should be made for further details. 

9.0  Ground protection 

9.1  Where temporary access or encroachment into the TPZ is required ground protection 

measures are to be implemented. The purpose of ground protection measures is to avoid 

damage to tree roots and compaction of the soils within the TPZ.  

9.2  Ground protection generally consists of 100mm deep layer of mulch overlaid with rumble 

boards or road plates (light traffic). Where heavy traffic through or over the TPZ is required 

the existing ground is be protected by a geo-textile fabric covered with a 300mm layer of 

compacted road base or railway ballast.  

9.3  Reference to Section 4.5.3 of the Australian Standard AS4970-2009 Protection of Trees on 

Development Sites should be made for further details. 

10.0  Excavation within the TPZ 

10.1  Excavation within the TPZ may only be undertaken under the supervision and authorisation 

of the site arborist. 

10.2  All excavation within the tree protection zone must be carried out carefully using spades, 

forks, and trowels, taking care not to damage the bark and wood of any roots. Specialist tools 

for removing soil around roots using compressed air may be an appropriate alternative to 

hand digging, if available. All soil removal must be undertaken with care to minimise 

disturbance of roots beyond the immediate area of the excavation. Where possible, flexible 

clumps of smaller roots, including fibrous roots, should be retained if they can be displaced 

temporarily or permanently beyond the excavation without damage. If digging by hand, a 

fork should be used to loosen the soil and help located any substantial roots. Once roots 

have been located, the trowel should be used to clear the soil away from them without 

damaging the bark.  

10.3  Roots temporarily exposed must be protected from direct sunlight, drying out and extremes 

of temperature by appropriate covering. 

11.0  Fill within the TPZ 

11.1  Where possible soil levels are not to be raised within the TPZ. Retaining walls and alternate 

engineering solutions are to be considered to avoid over battering and encroachment into 

the TPZ. 

11.2  Where fill is required within the TPZ it is to be of an approved courser material than the 

existing site soil and allow for free gaseous and water exchange into the natural soil profile.  
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12.0  Pier and beam footings within the TPZ  

12.1  Where footings are required within the TPZ they are to be of pier and beam type 

construction. Excavation shall be restricted to pier/post holes only. All other footing and 

foundation parts shall be constructed and installed above the existing ground level.  

12.2  Pier locations within the TPZ are to be excavated using non-destructive techniques and 

where possible to their full extent. Where this is not achievable a minimum depth of 600mm 

shall be excavated. Any further excavation that is then to be undertaken mechanically is to 

be of a diameter less than that excavated by hand whilst avoiding compaction of the soils 

within the TPZ.  

12.3  A degree of flexibility should be built into the design to allow for the pier locations to be 

moved if structural or significant roots are found. A minimum clearance distance of 100mm 

shall be allowed around significant roots. 

13.0  Scaffolding 

13.1  Where possible scaffolding shall not be erected or installed within the TPZ nor come into 

contact with any part of a tree scheduled for retention and protection. 

13.2  Where scaffolding is required within the TPZ suitable ground protection measures are to be 

implemented. Flexible branches shall be temporarily tied back to avoid the need for 

unnecessary pruning or potential tree damage.  

13.3  Further reference to section 4.5.6 of the Australian Standard AS4970-2009 Protection of 

Trees on Development Sites should be made for further details.  

14.0  Damage to Trees 

14.1  Damage to any part of the tree including roots, bark, trunk, branches and leaf material shall 

be avoided.  

14.2  Damage to trees may also be incurred by contamination of the TPZ through chemical, paint 

or cement wash out.  

14.3  Any damage to any part of a retained tree is to be reported to the project arborist 

immediately.  

15.0  Demolition of structures and surfaces within the TPZ 

15.1  The demolition of structures and surfaces within the TPZ is to be supervised by the project 

arborist.  

15.2  Where possible existing structures are to be dismantled manually using hand tools. 

Demolition works should start closest to the tree and work backwards moving out of the TPZ 

avoiding damage or compaction to the soil. Heavy machinery such as excavators should not 

be used within the TPZ unless they can be positioned on and work from existing hard surfaces 

such as concrete slabs.   

15.3  Tree roots exposed by demolition works should be kept in place and advice sought from the 

project arborist.    

16.0  Soft landscaping within the TPZ 

16.1  Soft landscaping works are regarded as the installation of plants or organic ground covers 

(mulch). New tree plantings requiring excavation should refer to section 10.0 Excavation 
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within the TPZ. Hard landscaping features such as retaining walls, edging and footpaths are 

regarded as construction works.  

16.2  Where possible trees to be retained shall be incorporated into the landscape design.  

16.3  Where fill is required for planting it is to be of an approved courser grade than the site soils 

and comply with section 11.2.  

17.0  Utilities and services within the TPZ 

17.1  Where possible the installation of utilities and services are to be kept out of the TPZ.  

17.2  Where this is not deemed possible trenchless or underground boring techniques are to be 

employed. Underground boring should be no less than 600mm below the existing soil level.  

17.3  Suspension of service wires through the TPZ should be kept clear of the trees canopy and 

regulatory safety clearances observed.   

 

 

 

 



 

 

 

 
 

Root Assessment Report  
 

 

 
  Prepared for:   Ryan Adams 

      Ventia Boral Amey Joint Venture 

     

 

 

  Site Address:   Corner of York & Grosvenor Street 

  Sydney 

  NSW 

  2000 

 

 

  Date:    1 November 2016 

 

 

  Prepared by:   Owen Tebbutt 

  Consulting Arborist 

  Plateau Tree Service 

 

  Diploma in Horticulture (Arboriculture) Ryde TAFE 2006 

   

 
   Reference:  83503



 

 

 
1.0  Introduction 

 
1.1  This report has been commissioned by Ryan Adams of Ventia Boral Amey 

Joint Venture in relation to root mapping works undertaken adjacent two 
trees, Ficus macrophylla (Moreton Bay fig) and Platanus x hybrid (London 
Plane). The trees are located in Lang Park on the corner of York Street and 
Grosvenor Street, Sydney (the site).  

 
1.2  Hydro-vac excavation was undertaken along the inside edge of the road 

side kerbing to the approximate limits of the trees canopies. Where 
possible excavation was to the full depth of the proposed storm water 
pipe.  

 
1.3  The purpose of this report is to record the information gathered from an 

on-site Visual Tree Inspection (VTA) and provide recommendations 
regarding the management of the tree.  

 
1.4  Vac-truck excavations were undertaken on the evening of 10 October and 

during the days of 22 and 23 October.   

1.5 This report is to be used in its entirety only. Any written or verbal 
submission, report or presentation that includes statements taken from 
the findings, discussions, conclusions or recommendations made in this 
report may only be used where the whole original report (or a copy) is 
referenced to and directly attached to that submission, report or 
presentation. Information contained in the report covers only the trees 
that were inspected and reflects the trees condition at the time of the 
inspection. There is no guarantee, expressed or implied, that problems or 
deficiencies of the subject trees may not arise in the future. 

 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
2.0  Findings & Observations 

 
2.1  The footpath adjacent the two trees was found to be approximately 50mm 

of tarmac overlaying a 100mm concrete slab. Beneath this was 
approximately 100mm of road base. Under the road base to the full depth 
of excavation was found to be backfill. This consisted of sandstone rocks, 
concrete, gravel and building material.   

2.2 The majority of roots exposed by the works were found to be <10mm in 
diameter, within in the road base layer and running along the inside back 
edge of the kerb.  

2.3 Other roots also approximately 10mm in diameter were found to be 
growing in line with the underground services located adjacent the public 
toilet (photo 6). These roots are not within the proposed works area. 

2.4 Two roots ≥30mm in diameter were found at depth, in excess of 1.5m, 
during the works (phots 1and 10). Both roots were thought to originate 
from the fig tree. 

2.5  Images of roots exposed by the works undertaken evening of 10 October.  

   
Photo 1: Root ≤30mm in 
diameter found at depth 
greater than 1.5m. 

Photo 2: Root ≤25mm in 
diameter found at 
approximately 400mm depth.  

Photo 3: Root ≤30mm in 
diameter found at depth 
greater than 1.5m.  

 

 

 



 

 

 

2.6 Images of roots exposed by the works undertaken day of 22 October.  

   
Photo 4: Root ≤10mm in 
diameter found within road 
base layer. 

Photo 5: Root ≤15mm in 
diameter found within road 
base layer.  

Photo 6: Root <10mm in 
diameter running parallel to 
services.  

   

Photo 7: Open trench, no 
roots found. 

Photo 8: Open trench, no 
roots found. 

Photo 9: Open trench, no 
roots found. 

 

 

 

 

 



 

 

 

2.7  Images of roots exposed by the works undertaken day of 23 October.  

   
Photo 10: Root ≤30mm in 
diameter found at 
approximately 1.5m. 

Photo 11: Root ≤10mm in 
diameter found within road 
base layer.  

Photo 12: Roots <10mm in 
diameter found within the 
road base layer. 

   

Photo 13: Feeder roots 
growing over sand stone 
boulder removed from 
trench. 
 

Photo 14: Root 10mm in 
diameter temporarily 
displaced from the trench.  

Photo 15: Open excavations 
adjacent London Plane tree 
no roots found.   

 
 
 
 
 
 
 
 



 

 

 
3.0  Conclusions 

 
3.1  The existing underlying ground conditions appear to be a poor 

environment for root growth and development. What root material was 
found during the excavations maybe considered as minimal. No 
significantly sized roots were exposed by the works. Small fine feeder 
roots were seen to be growing on some of the sandstone rocks removed 
from the trench (photo 13).  

3.2 From observations made during the root mapping works it is felt open cut 
excavation for the proposed storm water pipe may be undertaken with 
minimal impact on both the Moreton Bay fig and the London Plane tree.  

3.2 All machine excavation is to be undertaken under supervision of a spotter. 
In the event that tree roots are found they should be retained and 
displaced temporarily or permanently beyond the excavation without 
damage. Where it is found that roots cannot be retained they may be 
pruned using sharp clean secateurs or a hand saw with the final cut being 
perpendicular to the direction the root is growing in. Roots ≥50mm in 
diameter are only to be cut under direction from the project arborist 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

4.0  Recommendations 

 
4.1  Undertake excavation utilising a spotter for the proposed storm water 

pipe as planned.  

4.2 Roots <50mm in diameter are to be temporarily displaced from the trench 
if possible. Where this is deemed not possible appropriate root pruning 
as detailed in section 3.2 is to be undertaken. If roots ≥50mm are found 
contact the project arborist for advice. 

  

  
Regards  

 

  
 
 Owen Tebbutt 
 Consulting Arborist (Dip. Hort. Arb) 
 Plateau Tree Service 
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