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1 INTRODUCTION

1.1  Background

The Southern Feeder Road (SFR) is a staged arterial road project, which will provide
improved traffic connectivity to the southern suburbs of Orange and service future
development in the area. Orange City Council have completed Stage 1 of the project,
constructing a new signalised intersection and a 400 m section of the SFR from Anson
Street to Forest Road.

The proposed Stages 2 of the Southern Feeder Road involves construction of a section of
road from the Forest Road intersection through to Dairy CreeR Road. As part of the Stage 2
works, a new road bridge will be constructed over the Main Western rail line and Edwards
Street will be extended south to a new intersection with the Southern Feeder Road.

Stage 3 of the SFR extends along the existing road alignment of Blowes/Dairy Creek Road
from Elsham Avenue to Mitchell Highway.

1.2 Scope of Assessment

Assured Environmental (AE) was appointed by Premise NSW Pty Ltd (Premise) to undertake
a noise and vibration impact assessment of the SFR Stage 3 (the Project). The potential
noise and vibration impacts associated with the SFR Stage 3 project can be separated as
follows:

= Noise and vibration impact on surrounding areas during the construction phase of the
project due to the building of the new road and ancillary works; and

= Noise impacts on surrounding areas during the operational phase of the project after
commissioning due to changed road traffic conditions.

The noise study has been undertaken to assess the potential operational impacts of the
proposed alignment of the SFR on nearby sensitive receptors in accordance with the
following NSW policies and guidelines:

= NSW Environment Protection Authority (EPA) - “The NSW Road Noise Policy (RNP)”;

= Roads and Maritime Services (RMS) - “Noise Criteria Guideline (NCG)";

= Roads and Maritime Services (RMS) - “Noise Mitigation Guideline (NMG)";

= Roads and Maritime Services (RMS) - “Construction Noise and Vibration Guideline”;

= NSW Environment Protection Authority (EPA) — “The Interim Construction Noise
Guidelines (ICNG)";

= NSW DECC "Assessing Vibration - A Technical Guide”

= Australian Standard AS 2436-2010 “Guide to Noise and Vibration Control on
Construction, Demolition and Maintenance Sites ”.

In accordance with the requirements of the above guidelines, computational modelling and
first principle calculations have been undertakRen to support the assessment of the potential
for adverse amenity impacts as a result of the alignment.

Project ID: 11755 | R_3 6



<
ae

Southern Feeder Road Stage 3: Road Traffic Noise Assessment

1.3 This Report

This report summarises the methodology, results and conclusions of the noise and vibration
impact assessment. A glossary of terms is presented in Appendix A to assist the reader.

Project ID: 11755 | R_3
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2 PROJECT DESCRIPTION

The proposed Stage 3 SFR design extends along the existing road alignment of
Blowes/Dairy CreeR Road from Elsham Avenue to Mitchell Highway. The following design
parameters imperative to the noise assessment are:

= Proposed speed is 50 km/hour and 80 kRm/hour and will be designed to accommodate

B-double vehicles;

= The ground height of the existing Dairy CreekR Road centre line will be lowered by
undertaRing a cutting along a section between Lone Pine Avenue and Kurim Avenue;

and

= Proposed pavement design is a 250 mm gravel overlay and a 40 mm AC seal.

The proposed alignment is presented in Figure 1.
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Figure 1: Proposed Alignment

The road alignment is bordered by a number of residential and industrial receptors, with the
closest receptors located approximately 30 m from the proposed centreline. A number of
selected receptors have been assessed based on the varying distances from the road
centreline. Table 3 details the selected sensitive receptors, receptor type, distance from the
road centreline and whether there is any shielding from the road. Figure 2 illustrates the
location of the selected sensitive receptors.
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Table 3: Sensitive Receptors

RecI(E)ptor Receptor Type N Location v
Cco1 Industrial 696192 6312640
co2 Industrial 696268 6312632
cos3 Industrial 696331 6312657
COo4 Industrial 696529 6312569
CO5 Industrial 696596 6312494
Ccoé6 Industrial 696679 6312501
co7 Industrial 696716 6312504
ROI Residential 696206 6312751
RO2 Residential 696198 6312770
RO3 Residential 696244 6312777
RO4 Residential 696268 6312764
RO5 Residential 696288 6312759
RO6 Residential 696304 6312749
RO7 Residential 696323 6312754
RO8 Residential 696339 6312740
RO9 Residential 696356 6312743
RIO Residential 696370 6312742
R Residential 696386 6312735
RI12 Residential 696404 6312723
R13 Residential 696420 6312732
R14 Residential 696437 6312722
R15 Residential 696451 6312722
R16 Residential 696467 6312715
R17 Residential 696485 6312714
RI8 Residential 696506 6312710
R19 Residential 696538 6312685
R20 Residential 696522 6312701
R21 Residential 696558 6312700
R22 Residential 696591 6312673
R23 Residential 696600 6312696
R24 Residential 696602 6312711
R25 Residential 696629 6312672
R26 Residential 696628 6312691
R27 Residential 696667 6312671
R28 Residential 696687 6312668
R29 Residential 696703 6312664
R30 Residential 696727 6312659

Project ID: 11755 | R_3 9
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RecIEptor Receptor Type » Location >
R31 Residential 696740 6312678
R32 Residential 696760 6312666
R33 Residential 696767 6312647
R34 Residential 696788 6312641
R35 Residential 696806 6312638
R36 Residential 696828 6312636
R37 Residential 696845 6312632
R38 Residential 696866 6312627
R39 Residential 696883 6312623
R40 Residential 696903 6312633
R41 Residential 696917 6312641
R42 Residential 696932 6312624
R43 Residential 696949 6312614
R44 Residential 696968 6312611
R45 Residential 696989 6312605
R46 Residential 697026 6312618
R47 Residential 697017 6312585
R48 Residential 697061 6312577
R49 Residential 697064 6312602
R50 Residential 697069 6312617
R51 Residential 696992 6312430
R52 Residential 697214 6312440
R53 Residential 697498 6312583
R54 Residential 697654 6312438
R55 Residential 697593 6312341
R56 Residential 697892 6312315
R57 Residential 698181 6312371
R58 Residential 698211 6312363
R59 Residential 698028 6312660
R60 Residential 698522 6312442
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3 EXISTING NOISE ENVIRONMENT

3.1 Noise Monitoring Methodology

Background noise and weather monitoring was undertakRen at two locations from 15 January
to 23 January 2019 as shown in Figure 3.
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Figure 3: Noise Monitoring Locations

Noise measurements were undertakRen in accordance with the requirements of Australian
Standard AS 1055-1997 ‘Acoustics — Description and measurement of environmental hoise'.
Two environmental noise loggers were used for the continuous monitoring. The instruments
were situated in a free-field position and an averaging time of 15 minutes adopted for the
monitoring. Microphones were positioned at a height of 1.2 metres above ground level and
fitted with a windshield throughout the measurements.

The instrument serial numbers and calibration information are presented in Table 4.

Table 4: Equipment Information

Instrument Serial No. | Monitoring Dates NAT(':A\US;']?ET]OH CoIinrrec;{iZ?wsde)
MLI: Rion NL22 01047100 15 - 23/01/19 12/07/2019 94/94
ML2: Norsonic 139 1392800 15 - 23/01/19 18/12/2020 94/94
Larson Davis: CAL200 8356 N/A 23/11/2019 N/A
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Noise monitoring has a potential to be affected by rainfall and wind speeds above 5 m/s (as
described in the NSW Noise Policy for Industry (2017). To enable determination of the
suitability of conditions for noise monitoring, weather parameters were obtained from BOM
Orange Airport (station number 095726). A review of meteorological data from the weather
station installed onsite indicates that 18 hours were affected by rainfall or high wind speeds.
These periods were excluded from the analysis to minimise the potential for weather related
bias in the monitoring results.

3.2 Background Monitoring Results

This section a summary of average noise levels of each period for a variety of noise
parameters. The periods are defined as follows:

= Day-7amto 6 pm;
= Evening-6 pmto10 pm;and
= Night-10pmto 7 am.

Table 5 presents the summary of noise monitoring data for both monitoring locations for all
days. The similarities of data between the two sites can be seen from the table.

For the purposes of this study, the NML1 monitoring data is representative of Rl — R8
receptors, whilst NML2 is representative of R9 - RI3 receptors based on distance to the road
and surrounding land uses.

Table 5: Summary of Noise Monitoring Data for Entire Monitoring Period

Road Traffic

Location  Period @ Lamax Lreq ) Lato, 18 S)
Day 95 60 40 59 38
NMLI Evening 90 54 37 54 34 > 57
Night 92 48 35 53 32 53
Day 94 6l 42 62 38
NML2 Evening 91 54 37 58 33 °! 58
Night 89 50 35 58 32 57

a) Periods are defined as Day — 7 am to 6 pm; Evening — 6 pm to 10 pm; and Night - 10 pm to 7 am.
b) Road traffic descriptors as defined by Day — 7 am to 10 pm and Night =10 pm to 7 am.

c) Laio,i8hour is defined as 6 am to 12 am

Project ID: 11755 | R_3 13
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4 CONSTRUCTION NOISE ASSESSMENT
4.1 Construction Noise & Vibration Guideline

Guidance on the assessment and management of construction noise from road projects in
NSW is provided in the Construction Noise and Vibration Guideline (CNVG) published by
the NSW RMS.

This guideline provides the detail needed to identify feasible and reasonable noise
mitigation measures for construction, minor works and maintenance projects. The CNVG
provides guidance on the level of assessment of noise and vibration during road works
depending on the following aspects:

= number of receptors affected;
= construction hours; and
= duration of construction worRs.

The guideline presents that standard construction hours for road projects, aimed to
minimise noise impacts during the evening and night time periods, when background noise
levels are lower. The standard construction hours are identified in Table 6.

Table 6: Construction Hours (CNVG)

Sunday/ Public

Construction Hours Monday to Friday Saturday el
Standard construction hours 07:00 -18:00 08:00 -13:00 No work
Construction activities with 08:00 -17:002 09:00 -13:00 2 No work
impulsive or tonal emissions

Blasting 09:00 -17:00 09:00 -13:00 No blasting

a) Works may be carried out in continuous blocks not exceeding three hours each with a minimum respite
from those activities and works of not less than one hour between each blocR. 'Continuous' includes any
period during which there is less than a one-hour respite between ceasing and recommencing any of the
worR the subject of this condition.

When identifying feasible and reasonable noise mitigation, the noise level from
construction sites is considered in isolation from road traffic or operational noise as
construction noise is different in character to that of operational noise. This is reflected in
the criteria for construction noise which are determined relative to background noise levels,
as presented in Table 7.

Table 7: NSW EPA Construction Noise Criteria — Residential Receivers
Time of Day Management How to Apply
Level (Free-field)
Recommended Noise affected The noise affected level represents the point above
standard hours: RBL +10 dB which there may be some community reaction to noise.

Where the predicted or measured Laeq (15 min) IS greater
than the noise affected level, the proponent should
apply all feasible and reasonable work practices to meet
the noise affected level.

Monday to Friday,
7amto 6 pm
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Time of Day Management How to Apply
Level (Free-field)

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

Saturday,

8amtolpm

Highly noise The highly noise affected level represents the point
No work on affected above which there may be strong community reaction to
Sundays or 75 dB(A) noise.

public holidays 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, taRing into account:

e [imes 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

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

Outside Noise affected A strong justification would typically be required for
recommended RBL +5dB worRks outside the recommended standard hours.

standard hours The proponent should apply all feasible and reasonable

worR practices to meet the noise affected level.

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

For other non-residential sensitive land uses, such as schools, noise from construction is
assessed where the individual properties are in use (such as during school times). Table 8
presents Noise Management Levels (NML) for noise at other sensitive land uses as detailed
in the CNVG based on the principle that the characteristic activities for each of these land
uses should not be unduly disturbed.

Table 8: Applicable Noise Management Levels for Other Sensitive Land Uses (CNVG)

Noise Management Level

Non-Residential Receptors Day (0700 - Evening (1800 - Night (2200 -
1800) 2200) 0700)
Classrooms at schools and
55al - -
other educational institutions
Hospital wards and operating b) b) b)
theatres 65 65 65
Place of worship 553 55 al 553
Active recreation 65 65 -
Passive recreation 60 60
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Noise Management Level

Non-Residential Receptors Day (0700 - Evening (1800 - Night (2200 -
1800) 2200) 0700)
Industrial premise 75 75 75
Offices, retail outlets 70 70 70

a) NML assumed equivalent to external noise level with windows open

b) NML assumed equivalent to external noise level with windows closed

4.2 Construction Methodology

For the construction phase of the proposed project, predictive noise calculations for each
activity have been undertaken using the Construction Noise Estimator published by RMS
which implements the CNVG methodology.

The estimator uses four (4) steps to predict the noise level at receptors based on distance
from each construction activity. The steps illustrated in Figure 4 were followed:

eDefine rating background noise levels (RBL) during the day, evening and night time
periods.

eDefine the plant location to the receptor.

eDefine the construction scenario by grouped activity or individual noise sources

eDetermine the noise impact at each receptor for each activity and derive the
appropriate noise mitigation to be taken into consideration

K< 4

Figure 4: Construction Methodology Overview

4.3 Construction Scenarios

The following construction scenarios will be undertaken as part of the SFR 3a:

mobilisation & site establishment;

utility, property, service adjustment;

corridor clearing (trees only);

bulk earthworRs;

drainage infrastructure;

paving /asphalting;

construction compound site establishment (likely to be on the north eastern corner of
Lone Pine Ave);

road furniture installation; and
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= re-surfacing worRs.

In terms of noise emissions, the CNVG provides a number of typical road construction
activities. For each activity, the quantity of plant, the acoustical usage factor and the Sound
Power Level (SWL) have been provided. The overall activity sound power levels have been
adjusted to reflect the proposed construction equipment for the Stage 3 project and are
summarised in Table 9 below.

Table 9: Construction Phases and Activity SWL based on Typical Equipment Quantities and
Acoustical Usage Factors (RMS, 2016)

Construction
Phase

Description of

Activity

Plant Item

Sound Power
Level, dB(A)

Laeq

Activity SWL

La1

) ) Truck (medium rigid) 103
Mobilisation & Installing construction
; boundary hoardings/ Road truck 108
Site fences and traffic i i 15 e
Establishment i Scissor Lift 98
barriers
Franna crane 98
Excavator (tracRed) 35t 110
Dump truck 10
Franna crane 20t 98
Utility, Adjustment of -
property, property boundaries Pneumatic hammer 113 6 16
service (where required); Concrete saw 18
adjustment relocation of services
Vacuum truck 109
Backhoe m
Power generator 103
Bulldozer D9 16
General land clearing, Excavator (tracked) 35t 110 Not
Corrlqor tree and stump Chainsaw 4-5hp N4 121 recommended
Clearing removal, topsoil OOHW
stripping, loading Tub grinder/ mulcher 40-50hp 116 as
Dump truckR 10
Bulldozer D9 116
Scraper 651 10
Formation of road
alignment. Excavator (trackRed) 35t 10
Excavation of soil and As above + hydraulic hammer 122
Bulr rock, hammering/rock Not
. [ Grader 13 123 recommended
Earthworks breakRing, drilling, as OOHW
loading, haulage, Dump truck 110
compaction of fill Compactor 106
areas, grading
Roller (large pad foot) 109
Water cart 107
Backhoe 10
Excavation of Franna crane 20t 98
trenches and pits; Excavator (tracked) 35t 110
_ Drainage Delivery and Concrete truck 109 115 116
infrastructure placement of precast
pipes and pits; filling TruckR compressor 75
and compacting. Vibratory roller 109
Road truck 108
Pavement laying machine n4
Paving/ Delivery of raw Dump truck 110 18 130
asphalting materials.
Asphalt truck & sprayer 103
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Construction Description of Plant Item Sound Power Activity SWL
Phase Activity Level, dB(A) Laeg Lai
(inc. co.ncr)ete Placement of surface Concrete truck 109
sawing ’
material Smooth drum roller 107
Saw cutting. Concrete saw 18
Road truck 108
Road furniture  Signposting and line Scissor lift o8 1o 16
installation marRing Franna crane 20t 98
Line marRing truck 108
Chainsaw 4-5hp 14
Pneumatic hammer 13
Fixed crane 13
Front end loader 12
Excavator (trackRed) 35t 10
Grader 13
Construction .
Compound Construction Vibratory roller 109 Not
Site Compound Site 119 recommended
. Establishment Concrete truck 109 as OOHW
Establishment
Dump truck 110
Water cart 107
Concrete vibrator 13
Concrete pump 109
Power generator 103
Light vehicles (e.g. 4WD) 103
Daymakers 98
Pavement profiler n7z
Milling the asphalt to Dump truck 110
Re-surfacing expose the underlylng Front end loader "2 8 123
worRs concrete, then laying
new asphalt Pavement laying machine n4
Asphalt truck & sprayer 106
Smooth drum roller 107

It is noted that construction worRs are expected to progress along the alignment such that
plant and equipment associated with each activity would only be in a single area for a short
period of time. Given this, the potential for adverse impacts at any one receptor from one
activity is expected to only occur for a short period of time.

4.4 Assessment of Construction Impacts

Table 10 below presents the estimated receptor noise levels during each construction
scenario detailed in Table 9. Review of the estimated receptor noise levels indicates that
there are a number of receptors located within 30 m of the road alignment which may
exceed the ’'highly affected’ assessment criteria of 75 dB(A) during the daytime periods,
particularly receptors C03, RO1, R22, R30, R35, R43, R47, R53 and R59.

The activities which are most likRely to exceed the highly affect noise criteria are bulR
earthworRs, paving, corridor clearing, and resurfacing workRs. As these activities are
temporary as the works progress along the road alignment, the highest noise levels would
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not be expected to be experienced at a single receptor for a prolonged period while
construction activity is at the closest point to the receptor.

Table 10: Predicted Receptor Noise Levels — Construction Activities, dB(A)

Predicted Construction Noise Levels by Activity, Laeq, 15min

Distance

from Road % % = O 2 o g 2 :C) [0} 8
Receptor  centreline g £ .§ '% g gg ég 2 é %
mo 78 53 38 % g3 g €5 33
K7 < w c O & [

CcOo3 35 72 73 78 80 72 75 44 67 75
CO4 83 65 66 71 73 65 68 49 60 68
CcOo7 106 63 64 69 71 63 66 56 58 66
ROI1 30 73 74 79 81 73 76 43 68 76
R11 53 69 70 75 77 69 72 46 64 72
R22 32 72 73 78 80 72 75 50 67 75
R30 39 71 72 77 79 71 74 54 66 74
R35 37 71 72 77 79 71 74 57 66 74
R43 44 70 71 76 78 70 73 65 65 73
R47 28 73 74 79 81 73 76 71 68 76
R52 85 65 66 71 73 65 68 61 60 68
R53 62 68 69 74 76 68 71 57 63 71
R54 72 67 68 73 75 67 70 47 62 70
R56 150 59 60 65 67 59 62 42 54 62
R57 230 55 56 61 63 55 58 38 50 58
R59 35 72 73 78 80 72 75 4] 67 75

4.5 Mitigation of Construction Noise Levels
451 Best Practice Mitigation

Compliance with the ‘highly affected’ construction criteria is not achieved at all receptors;
therefore, mitigation is recommended. Given the variable and mobile nature of the
construction works, the use of permanent or temporary acoustic barriers for the most
affected receptors (CO3, RO1, R22, R30, R35, R43, R47, R53 and R59) is considered feasible
where noise levels are predicted to exceed 75 dB(A).

Potential controls available to the construction contractor to minimise potential impacts for
construction worRs outside standard hours could include:

= The layout of the construction compound should be considered so that primary noise
sources are at a maximum distance from residences, with solid structures (sheds,
containers, etc) placed between residences and noise sources (and as close to the noise
sources as is practical);
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= Enclosures to shield fixed noise sources such as pumps, compressors, fans, screens
(where practicable);

= Limiting the type and scale of activities undertaken outside normal construction hours;
= Using broad-band reversing alarms on all mobile plant and equipment;

= Examine different types of machines that perform the same function and compare the
noise level data to select the least noisy machine;

= Select quieter items of plant and equipment where feasible and reasonable;

= QOperating plant in a quiet and efficient manner with activities generating high noise
and/or vibration levels would be scheduled during less sensitive time periods if
practicable;;

= Traffic flow, parRing and loading and unloading areas would be planned to minimise
reversing movements within the construction areas;

= Vehicle delivery times to should be scheduled where feasible to recommended
construction hours to minimise noise impacts from heavy vehicle movements and
deliveries;

= Noise-emitting plant would be directed away from sensitive receivers where possible;
= Reduce throttle setting and turn off equipment when not being used; and

= Regularly inspect and maintain equipment to ensure it is in good workRing order. Also
check the condition of mufflers.

4.5.2 Additional Mitigation Measures

In addition to the best practice noise mitigation practices, the following additional
management measures are recommended to assist in managing community disturbance
during construction. Table 11 provides a description of each of the additional measures and
Appendix C provides a summary of those measures recommended to be adopted
dependent on the receptor and stage of construction:

Table 11: Additional Mitigation (RMS, 2016)

Mitigation Measure  Description

Notification (N) Advanced warning of works and potential disruptions can assist in reducing the
(letterbox drop or impact on the community. The notification may consist of a letterbox drop (or

equivalent) equivalent) detailing work activities, time periods over which these will occur, impacts
and mitigation measures. Notification should be a minimum of 5 worRing days prior
to the start of workRs. The approval conditions for projects may also specify
requirements for notification to the community about works that may impact on them.
Specific

Specific notifications are letterbox dropped (or equivalent) to identified stakeholders
no later than seven calendar days ahead of construction activities that are likRely to
exceed the noise objectives. The specific notification provides additional information
when relevant and informative to more highly affected receivers than covered in
general letterbox drops.

notifications (SN)
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Mitigation Measure  Description

Phone calls (PC) Phone calls detailing relevant information made to identified/affected stakeholders
within seven calendar days of proposed workR. Phone calls provide affected
stakReholders with personalised contact and tailored advice, with the opportunity to
provide comments on the proposed work and specific needs. Where the resident
cannot be telephoned then an alternative form of engagement should be used.

Individual briefings

(1B) Individual briefings are used to inform stakReholders about the impacts of high noise

activities and mitigation measures that will be implemented. Project representatives
would visit identified staReholders at least 48 hours ahead of potentially disturbing
construction activities. Individual briefings provide affected stakReholders with
personalised contact and tailored advice, with the opportunity to comment on the
project. Where the resident cannot be met with individually then an alternative form of
engagement should be used.

Respite Offers (RO) Respite Offers should be considered made where there are high noise and vibration

generating activities near receivers. As a guide work should be carried out in
continuous blocRks that do not exceed 3 hours each, with a minimum respite period of
one hour between each block. The actual duration of each block of work and respite
should be flexible to accommodate the usage of and amenity at nearby receivers.

The purpose of such an offer is to provide residents with respite from an ongoing
impact. This measure is evaluated on a project-by-project basis, and may not be
applicable to all projects.

Respite Period 1(R1) 5y of hours construction noise in out of hours period 1 shall be limited to no more

than three consecutive evenings per week except where there is a Duration Respite.
For night work these periods of work should be separated by not less than one week
and no more than 6 evenings per month.

Duration Respite Respite offers and respite periods 1 and 2 may be counterproductive in reducing the

(DR) impact on the community for longer duration projects. In this instance and where it
can be strongly justified it may be beneficial to increase the work duration, number of
evenings or nights worRed through Duration Respite so that the project can be
completed more quicRly.

Alternative Alternative accommodation options may be offered to residents living in close

(/X:/i)ommodatlon proximity to construction works that are liRely to experience highly intrusive noise

levels. The specifics of the offer will be identified on a project-by-project basis.
Additional aspects for consideration shall include whether the highly intrusive
activities occur throughout the night or before midnight.

Verification (V) Please see Appendix F for more details about verification of Noise and Vibration levels

as part of routine checks of noise levels or following reasonable complaints. This
verification should include measurement of the background noise level and
construction noise. Note this is not required for projects less than three weeks unless
to assist in managing complaints.

Table 12 and Table 13 provides a summary of the noise management measures for each
activity for each receptor for the standard construction hours and out of workR hours
respectively.
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Table 12: Recommended Management Measures for each Receptor during Standard Hours

Management Measured by Activity

o +— - A:Z ) -+ &)
s & S = O 2 o5 26 = 2
Receptor = 4 € Pal= 3 £ < 80 3 E £ Y
O£ G = £ 5 = c 2 o] ) < 5
L5 5 53 o0 0 o @ e 2
Q9 B T (OX) S 55 g O g » =
o = < = e O % O
> W 2 < & o o
N, V, N, V, N, V,
€03 /5 ) ] PC, R PC, R ) PC, R ) )
CO4 75 - - - - - - - -
co7 75 - - - - - - - -
N, V, N, V, N, V,
ROl 48 N, V N, V PC.R PC.R N, V PC. RO N, V N, V
N, V, N, V,
R 48 N, V N, V PC. RO PC. RO N, V N, V N, V N, V
N, V, N, V, N,V,
R22 48 N, V N, V PC. RO PC. RO N, V PC. RO N, V N, V
N, V, N, V,
R30 48 N, V N, V PC.R PC.R N, V N, V N, V N, V
N, V, N, V,
R35 48 N, V N, V PC.R PC. RO N, V N, V N, V N, V
N, V, N, V,
R43 48 N, V N, V PC. R PC. RO N, V N, V N, V N, V
N, V, N, V, N, V,
R47 48 N, V N, V PC.R PC. RO N, V PC. RO N, V N, V
R52 48 N, V N, V N, V N, V N, V N, V N, V N, V
R53 48 N, V N, V N, V NV, N, V N, V N, V N, V
! ! ‘ PC, RO ‘ ! ! !
R54 48 N, V N, V N, V NV, N, V N, V N, V N, V
: : ' PC, RO : : : :
R56 48 N, V N, V N, V N, V N, V N, V N, V N, V
R57 48 N, V N, V N, V N, V N, V N, V N, V N, V
R59 48 N, V N, V NV, NV, N, V NV, N, V N, V

PC,RO PC, RO PC,RO

Table 13: Recommended Management Measures for each Receptor during OOHW

Management Measured by Activity

s & S = O 2 o5 26 2 2
Receptor £ o & >¢ B £ IS 89 3 E = 5 <
s E£n E O = c 2 o = € 0
=29 > 2 o0 o2 e} 2
2 © S OO v 58 G g & =
= & - E = YE g =
Co3 75 - - - - - - - -
CO4 75 - - - - - - - -
co7 75 - - - - - - - -
V,IB,N, V,IB,N, V,IBN, V,IB N, V,IB N, V,IBN, V, B, N,
ROI 43 R1, DR, R1, DR, R1, DR, R1, DR, R1, DR, R1, DR, - R1, DR,
PC, SN PC, SN PC, SN PC, SN PC, SN PC, SN PC, SN
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Management Measured by Activity

g = - Y [0} I= o
s & S = O 2 o5 26 2 2
Recepfor == £ ZE S £ IS 89 3 E = 5 L
252 53 58 5 5% £Es 5 22
= o) oD 2' o 2 (7]
Q B S 00 v 5 0 olie i .
O - < a4 o &= ) (@) [0}
P o 2 < 0 ,;8 2%
V,IB,N, V,IB,N, V,IB N, V,IBN, V,IBN, V,IBN, V IB N
Rl 43 R,DR, RILDR ~ RL,DR, RLDR  RLDR  RI,DR, - RI, DR’

PC, SN PC, SN PC, SN PC, SN PC, SN PC, SN
V,IB,N, V,IB,N, V,IB N, V,IB N, V,IBN, V,IBN,
R22 43 R1, DR, R1, DR, R1, DR, R1, DR, R1, DR, R1, DR,
PC, SN PC, SN PC, SN PC, SN PC, SN PC, SN
V,IB,N, V,IB,N, V,IB N, VBN, V,IBN, V,IBN,
R30 43 R1, DR, R1, DR, R1, DR, R1, DR, R1, DR, R1, DR,
PC, SN PC, SN PC, SN PC, SN PC, SN PC, SN
V,IB,N, V,IB,N, V,IB N, V,IB N, V,IBN, V,IBN,
R35 43 R1, DR, R1, DR, R1, DR, R1, DR, R1, DR, R1, DR,
PC, SN PC, SN PC, SN PC, SN PC, SN PC, SN
V,IB,N, V,IB,N, V,IB N, V,IB N, V,IBN, V,IBN,
R43 43 RI, DR, RI, DR, R1, DR, R1, DR, R1, DR, R1, DR, \f?’IIB[’)E’ \f?’IIB[’)E’
PC, SN PC, SN PC, SN PC, SN PC, SN PC, SN ' '
V,IB,N, V,IBN, V,IBN, VBN, VBN, VBN, VBN, VIBN,
R47 43 RI, DR, RI, DR, R1, DR, R1, DR, R1, DR, R1, DR, R1, DR, R1, DR,
PC, SN PC, SN PC, SN PC, SN PC, SN PC, SN PC, SN PC, SN

N, R1, V,IB, N,
DR R1, DR

N, R1, V,IB, N,
DR R1, DR

N, R1, V,IB, N,
DR R1, DR

VBN, VBN, BN VBN g N VBN N VBN,
RS2 43 RLOR  RL,DR  RERDR RUDR gy pe” RUDR g bR™ R, DR
: : PC,SN__PC,SN ' PC, SN ' '

V,IB,N, V,IB,N, V,IB N, V,IB N, V,IBN, V,IBN,

R53 43 R1, DR, RI, DR, R1, DR, R1, DR, R1, DR, R1, DR, N, RI, V. B N,

PC,SN  PC,SN PC,SN PC,SN PC,SN PC,SN DR Rl. DR
VBN, VBN VBN, VBN,
R54 43 Vré]' BE')I’;" RLDR, RLDR  RI,DR, \fél'B[')g' RI, DR, ) \fél'B[')g'
: PC,SN  PC,SN PC,SN : PC, SN :
oe 43 VBN VBN VBN, VBN VBN, VBN, ] N, RI,
RLDR  RLDR RLDR RLDR RLDR  RIDR DR
o 43 N.R.  N.R. V.BN VBN NR. VBN, ] N, RI,
DR DR RLDR Rl DR DR Rl DR DR
VBN VBN VBN VBN VBN VBN VSN
R59 43 RLDR, RL.DR  RL,DR, RLDR  RLDR  RIDR, BN

PC, SN PC, SN PC, SN PC, SN PC, SN PC, SN
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5 CONSTRUCTION VIBRATION ASSESSMENT
5.1 Introduction

A review of the proposal indicates there is potential for impacts as a result of vibration
generated by plant and equipment during the construction activities. Given this, an
assessment of the potential for vibration impacts has been undertaken. In particular, the
assessment has considered the potential for impacts on both human comfort and structural
damage for the nearest residence to the construction activities.

5.2 Assessment Criteria

The vibration criteria presented in the Environmental Noise Management — Assessing
Vibration: A Technical Guide (2006) published by the NSW Department of Environment
Climate Change and Water (DECCW) have been adopted for the assessment. The technical
guide provides vibration criteria associated with amenity impacts (human annoyance) for
the three categories of vibration:

Continuous vibration (e.g. road traffic, continuous construction activity);

Impulsive vibration includes less than three (3) distinct vibration events in an
assessment period (e.g. occasional dropping of heavy equipment); and

Intermittent vibration includes interrupted periods of continuous vibration (e.g. drilling),
repeated periods of impulsive vibration (e.g. crushers) or continuous vibration that varies
significantly in amplitude.

Table 14 and Table 15 present the criteria for continuous and impulsive vibration and
intermittent vibration, respectively.

Table 14: Continuous & Impulsive Vibration Criteria for Residences - Peak Velocity

. . . Preferred Limit Maximum Limit
Location Vibration Type
(mm/s) (mm/s)
Residences Continuous 0.28 0.56
Residences Impulsive 8.6 17

Table 15: Intermittent Vibration Criteria for Residences

Preferred Value Maximum Value
(m/s].75) (m/s1.75)

Location Assessment Period

Residences Day-time 0.20 0.40

The above criteria are suitable for assessing human annoyance in response to vibration
levels. In order to assess potential damage to buildings, reference has been made to British
Standard BS 7385-2: 1993 Evaluation and measurement for vibration in buildings — Part 2:
Guide to damage levels from ground borne vibration. Table 16 presents vibration criteria for
assessing the potential for building damage.
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Table 16: Transient Vibration Guide Values for Cosmetic Damage

Peak Particle Velocity (mm/s)

Type of Building

4 Hzto 15 Hz 15 Hz and above
Unreinforced or light framed structures — 15 mm/s at 4 Hz 20 mm/s at 15 Hz
residential or light commercial type buildings increasing to 20 mm/s at increasing to 50 mm/s
15 Hz at 40 Hz and above

For blasting, in addition to the criteria provided in the DEC technical guideline, reference has
also been made to the Technical basis for guidelines to minimise annoyance due to blasting
overpressure and ground vibration (ANZECC 1990). Table 17 provides a summary of the
criteria applied in the assessment of potential blasting vibration and airblast overpressure
levels.

Table 17: Blasting Vibration Criteria

Values

Criteria

Airblast Overpressure  The recommended maximum level for airblast overpressure is 115 dB(Lin
PeaR).

The level of 115 dB may be exceeded on up to 5% of the total number of
blasts over a period of 12 months. However, the level should not exceed
120 dB (Lin PeaR) at any time.

Peak Particle Velocity The recommended maximum level for ground vibration is 5 mm/sec (peak
particle velocity (ppv)). The ppv level of 5 mm/sec may be exceeded on up
to 5% of the total number of blasts over a period of 12 months.

The level should not exceed 10 mm/sec at any time. However, it is
recommended that a level of 2 mm/sec (ppv) be considered as the long-
term regulatory goal for the control of ground vibration.

5.3 Assessment of Impacts

Table 18 identifies the vibration source levels for the equipment and likely to be used for the
construction of the roadway.

Table 18: Vibration Source levels — Peak Particle Velocity

Equipment ltem PPV af 10 metres (mm/s)  Source
Roller 5-6 NSW RTA®b)
15 tonne Roller 7-8 NSW RTAD
Loader (breaRing Rerbs) 6-8 NSW RTAPD)
Pavement breaker 45-6 NSW RTAPD)
7 tonne compactor 5-7 NSW RTA®)
Backhoe 1 NSW RTAD)
JackRhammer 05 NSW RTAD
Loaded trucks (rough surface) 5 USADT?
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Equipment ltem PPV af 10 metres (mm/s)  Source
Loaded trucks (smooth surface) 1-2 USADT?
Excavator 25-4 NSW RTAD

a) Transit Noise and Vibration Impact Assessment, US Department of Transportation, May 2006.

b) NSW RTA Environmental Noise Management Manual (2001)

Based on the vibration source levels at 10 metres (presented in Table 18), peak particle
velocities have been predicted at various separation distances. The NSW DECCW indicates
that in predicting vibration levels, it can be assumed that the vibration level is inversely
proportional to distance (with the relationship varying between d©°8 to d'¢ based on field
data).

The US Department of Transportation's Transit Noise and Vibration Impact Assessment
(May 2006) presents the following construction vibration propagation formula assuming an
inverse relationship:

PPV@d: = PPV@d, x (d/d2)'>

where: d; = distance 1 (reference distance for source data) (m)
d, = distance 2 (separation distance for predicted PPV) (m)
PPV = peak particle velocity (mm/s)

The above formula has been considered for predicted PPVs at various distances from
construction equipment. Based on the above information, Table 19 presents PPV predictions
for the various construction equipment.

Table 19: Predicted Peak Particle Velocity at Sensitive Receptors (mm/s)
Source of Vibration

oist ks . . 5 s L <
istance S o S 5 9 0 < 8.3 9
from o < < o 3 < S o =
Source c 3 0 O Q S 2 23< 3
c o > O & o} X © - O
e Qo o i 0 s O 5 7 ©
0 S g 3 8
10 5.6 7-8 6-8 45-6 25-4 5-7 ] 05 5 1-2
177-  247- 212- 159- 088- 177- 035-
20 212 283 283 212 14] 247 93> 018 177 071
096- 135- 115- 087- 048- 096- 0.9 -
30 115 154 154 s o077 13 919 010 096 a4
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Source of Vibration

oist ko . _ s g ¥ ¢
BIance & 2_ § 2 5 S E 2c1 2€£79
from - 2 < 0 o] < S =D =00
source £ B58% ¢ 5 = 3 8 §3f Rec
2 Q & o] ~ OS- O& 2
2 & 2 5 o ) 0 S—@7 §£3
2 ° S S S
0.22- 0.3I1- 0.27 - 0.2- O.1- 0.22- 0.04 -
80 027 035 035 027 o8 03 004 002 02 55
0.19 - 0.26 - 0.22- 0.17 - 0.09 - 0.19 - 0.04 -
°0 0.22 03 03 0.22 0.5 0.26 0.04 0.02 019 0.07
0.16 - 0.22- 0.19 - 014 - 0.08 - 0.16 - 0.03 -
100 019 025 025 019 013 02 003 002 016 455
0.09 - 0.2 - O.- 0.08- 004- 0.09- 0.02 -
150 0. 0.14 0.14 0. 0.07 0.12 0.02 0.01 0.09 0.03
Type Continuous Intermittent
Just Perceptible in Residential Environments: 0.3 mm/s
Human
Comfort  Tolerable with Prior Warning in Residential Areas: 1.0 mm/s
Criteria

Likely to be Intolerable for More than Brief Exposure: 10 mm/s

The predicted vibration levels presented in Table 19 indicate non-compliance with the
continuous preferred vibration nuisance criteria (0.56 mm/s) for locations within 50-
60 metres of the vibration source. Compliance with the building damage criteria is predicted
at 10 metres from operations for each source.

For intermittent vibration associated with haul vehicles, it is difficult to provide an
appropriate comparison with the relevant criteria (which is presented as a Vibration Dose
Value (VDV) in m/s'’?). The calculation of a VDV requires both the overall weighted RMS
(root mean square) acceleration (m/s?) typically obtained from on-site measurements and
the estimated time period for vibration events.

Itis noted, however, that heavy truck movements (on smooth surfaces) at distances of >10 m
is predicted to be within the maximum continuous criteria of 17 mm/s.

The following mitigation measures are recommended for managing vibration:

= Where construction activities involve vibration-intensive plant within 20 metres of
buildings alternative methods should be considered or, if any monitoring indicates levels
are excessive, time restrictions negotiated with affected receivers.

= |t is recommended that where reasonable and feasible a buffer distance of 60 metres
for rolling and compacting activities be implemented. Where worR is required within
these buffer distances it is recommended that potentially impacted residents be
informed of the nature and duration of the works and provided contact details.

= Where construction works are to be located within 60 metres of an occupied building or
20 metres of any buildings it is recommended that vibration monitoring be undertaken
at the beginning of the given construction activity. Where measurements indicate
building damage criteria are exceeded, vibration generating activities are to immediately
halt and alternative low vibration work practices are to be implemented.
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6 ROAD TRAFFIC NOISE ASSESSMENT
6.1 Road Noise Policy
6.1.1 Residential Receivers

The Road Noise Policy provides non-mandatory road traffic noise target levels for existing
sensitive receivers due to development of major roadways. In doing so, it is intended that
the target levels should be achieved at project opening and the project design year (taken
as 10 years after project opening).

Noise criteria for residential land uses provided in the NSW Road Noise Policy (RNP) are
based on the type of roadway and type of project. Table 20 below presents the applicable
road traffic noise criteria for existing residences affected by new or redeveloped roads.

Table 20: Applicable Road Traffic Noise Criteria for Residential Land Uses
Road Assessment Criteria

Type of Project & Land Use

Category Day (07:00-22:00) Night (22:00-07:00)
E>_<|st|ng residences affected t_)y Laeqs-hour 55 dB(A) L Aeqs-hour 50 dB(A)
noise from new freeway/ arterial/ (external)
Freeway/Sub sub-arterial road corridors (external)
Arteriél / Existing residences affected by
Arterial noise from redevelopment of LAeqi5-hour 6O dB(A) LAeqo-hour 55 dB(A)
existing freeway /arterial/ sub (external) (external)
arterial roads
Existing residences affected by
noise from new local road LAeq,-hour 55 dB(A) LAeq-hour 5O dB(A)
Local roads .
corridors or redevelopment of (external) (external)

local roads

In order to determine if the “New” or “Redeveloped” criteria apply to an individual residence,
the procedures set out in the NCG have been adopted. In doing so, a receiver is considered
to be subject to noise from a new road traffic source if the project would result in any of the
following:

= A new road where a road of the same category did not previously exist;

= A new road within an existing corridor that was previously undeveloped;

= An alignment or realignment producing noise at the receiver from a different direction
which makes a significant contribution to noise exposure, on top of any increase in
traffic noise from the same direction as at present. A significant increase in traffic noise
is taken to be an increase of more than 2 dB(A) at any exposed facade.

A redeveloped road represents a project proposes to increase the traffic carrying capacity
by widening without substantial realignment of the existing road.

For the purposes of this assessment the project assessment years considered are 2019 and
2029 for the year of opening and design year respectively. The SFRis a planned arterial road
which includes a realignment and increase carrying capacity. Based on the classifications
listed in the RNP, the SFR Stage 3 would be considered an arterial road.
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The RNP also sets guidelines for the assessment of traffic noise on sensitive land uses such
as schools, hospitals, places of worship and recreation areas. There are no non-residential
sensitive landuses relevant to SFR Stage 3.

The RNP relative increase criterion assesses any increase in the total traffic noise level at a
receiver due to the proposed project. According to the RNP “a relative increase of 12 dB
represents slightly more than an approximate doubling of perceived loudness and is likely to
trigger community reaction, particularly in environments where there is a low existing level
of traffic noise.”

The relative increase criterion is exceeded if the ‘build option’ noise levels increase by more
than 12 dB(A) above the ‘no-build option’ noise levels. The 12 dB(A) relative increase criteria
are not applicable to local roads. Where the existing Laeq, (perioq) road traffic noise level is
found to be less than 30 dB(A), it is deemed to be 30 dB(A).

The RNP requires residential receivers to be considered 600 m from the road centre line for
the assessment of the relative increase criteria, which is applicable to new roads for this
proposal. Due to the traffic volumes and receptor density surrounding the SFR, the worst-
case receptors have been presented in this assessment. Table 21 presents the relative
increase criteria relevant to the Project.

Table 21: Relative Increase Criteria for Residential Land Uses

Road Assessment Criteria
Category Day (07:00-22:00) Night (22:00-07:00)

Type of Project & Land Use

New road corridor

arlt:::ii\\lljasy:b- /redevelopment of existing Existing traffic Existing traffic
. road/land use development with LAeq,lS-hour +12 dB(A) LAeq,‘?-hour +12 dB(A)
arterial roads .
the potential to generate (external) (external)

& transitways . . .
Y additional traffic on existing road

6.2 Sleep Disturbance Guidelines

The RNP includes a discussion of current Rnowledge regarding sleep disturbance due to
road traffic noise, and states “despite intensive research, the triggers for and effects of sleep
disturbance have not yet been conclusively determined.” Current research does indicate
that the main acoustic characteristic that influences sleep disturbance is the emergence
(e.g. magnitude) and number of noisy events heard distinctly above the background level.
The RNP suggests that intermittent noisy events, such as truck pass-bys, could be assessed
on the basis of emergence events determined as the difference between Lmax levels and
the steadier Leq OF Loo levels.

The RNP makes reference to Practice Note iii of the ENMM which suggests that the Leqon
road traffic noise guidelines should sufficiently account for sleep disturbance impacts
except where both of the following conditions are met:

= the Lmax is greater than 15 dB above the Legn (i.e. Lmax emergence is greater than 15 dB)
= the Lmax level is greater than 65 dB(A).

In these cases, additional consideration of sleep disturbance impacts may be required.
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6.3 Noise Modelling Methodology

For the purposes of predicting impacts associated with road traffic noise emissions was
completed using the proprietary software CadnaA (version 2019 build 165.4911) developed
by DataKustiR. The model incorporates the influence of terrain, ground type and air
absorption in addition to source characteristics to predict noise impacts at receptor
locations. All predictions have been undertaken in accordance with Calculation of Road
Traffic Noise (CRTN) methodology developed by the UK Department of Transport. In
accordance with the requirements of the RNP, the predictive noise modelling incorporated
the following assumptions:

" Laeq Values were calculated from the Laio values predicted by the CRTN methodology
using the approximation Laeq,i hour = LA10] hour — 3.

= Noise source heights were set at 0.5 m above road level for cars and heavy vehicle tyre
noise, 1.5 m for heavy vehicle engines and 3.6 m for heavy vehicle exhausts.

= Noise from heavy vehicle exhausts is 8 dB lower than the steady continuous engine
noise; and

= Corrections established for Australian conditions applied through a negative correction
to the CRTN predictions of -1.7 dB and +0.5 dB for fagade-corrected levels for day and
night periods respectively (Samuels and Saunders, 1982).

6.4 Scenarios

The RNP states that “the contribution from the new road project refers to the noise from the
new road project alone and not the total level of road traffic noise.” However, the completion
of the SFR will have significant impacts on the traffic flows of existing roads and therefore
several of the existing roads are also included in this assessment.

The following scenarios have been modelled:

= No Build - The No Build scenario for 2019 taRes into consideration the 2019 traffic
volumes of the existing road network. The No Build scenario for 2029 uses the 2028
traffic volumes and adjusted for annual growth of 172 for the existing road networR (from
2028 to 2029 traffic volumes only).

= Build (2019 and 2029) — The Road Noise Policy New Road Criteria requires noise from
the SFR only. As there is no existing road, this scenario is void for 2019 scenario but
takes into consideration the future SFR Stage 3 route only for 2019 traffic volumes and
do not include the noise contributions of the surrounding road networR;

= Build Total (2019 and 2029) - The Road Noise Policy relative increase criteria requires
assessment of the increase in the total road traffic noise between the ‘Build’ and ‘No
Build’ scenarios for the relevant design year. Therefore, to assess the relative increase

@ Stantec (2018). Orange Strategic Transport Model Update Report.
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criteria the ‘Build’ design and the noise contributions from the surrounding road network
are included.

6.5 Traffic Data

The CoRTN calculation method calculates traffic noise emissions levels based on traffic
flows, heavy vehicle percentages, vehicle speeds, road gradients and road pavement types.
The CoRTN calculation method requires hourly or 18-hour traffic counts (6 am to 12 am
midnight).

AADT volumes and heavy vehicle percentages for the years 2019 and 2029 have been
determined based on the Orange Traffic Management Model data supplied by OCC. The
2018 traffic count data was used to provide an average heavy vehicle percentage and
conversion factors from AM and PM peaR periods to Annual Average Daily Traffic (AADT)
and 18-hour traffic (06:00 — 00:00 hours). The assumptions are detailed below:

= Heavy vehicle percentage =
o 6% (day) and 1% (night) for residential roads feeding into Dairy Creek Road and
Blowes Road based on traffic counts for Orange Southern Road;
o 15% (day) and 5% (night) for Mitchell Highway based on traffic counts; and
o 6% (day) and 1% (night) for Blowes Road based on traffic counts for Orange
Southern Road. It is noted that daytime traffic counts for Blowes Road have been
undertakRen, but the duration and time of these counts is not considered
sufficient for noise modelling purposes.
= Annual traffic growth rate = 1% (to derive 2029 traffic volumes from 2028 data);
= AADT was calculated by adding the AM and PM peaRs together and multiplying by the
daily MRCagney factor of 5.73 (for SFR) and a daily factor of 4.44 (for local roads) as
advised by OCC;
= 18-hour traffic volumes were determined to be 96.8% of the AADT based on 2018 traffic
volumes for Orange City Council. Mitchell Highway 18-hour traffic volumes were
determined to be 95.5% of the AADT based on 2018 traffic volumes for Orange City
Council.

Table 22 presents the modelled road parameters for the existing and future SFR roads based
on data provided by OCC.

Table 22: Road Parameters

Road Road Classification Road Surface Speed (km/h)
SFR - Dairy Creek Road .
. P llector 9 DGA @< d)
(Mitchell Hwy to Calton Rd) rimary Collector 80
SFR - Dairy Creek Road .
: P llector 9 DGA a9 d)
(Calton Rd to Lone Pine Ave) rimary Collector 80
SFR - Lone Pine Intersection Primary Collector 9 DGA 3¢ 8049
SFR - Blowes Road (Lone Primary Collector 9 DGA 3¢ 8049

Pine Ave to KKurim Ave)

. Existing: 14 mm
Blowes Road (Kurim Ave to

i d) chip seal @ d)
Elsham Ave) Primary Collector 50/80
Future: DGA
Lone Pine Avenue (North) Collector 9 DGA b9 5049
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Road Classification Road Surface Speed (km/h)
Lone Pine Avenue (South) Residential 9 DGA P9 804
Elsham Avenue (North) Industrial 9 DGA P9 5049
Elsham Avenue (South) Industrial 9 DGA P9 509
Leeward Drive Industrial 9 DGA Pl 5049
Kurim Avenue Residential DGA b9 5049
Hawthorne Place Industrial 9 DGA Pl 509
Mitchell H(v:vr\'/aér\z/\lest Dairy Arterial 9 DCA bld) 809
Mitchell Hwy - East Dairy Arterial 9 DCA bld) 100 9

CreeR

a) Identified during site visit / provided by OCC. A 4 dB(A) correction applied to road section where speed
>60 kRm/hour

b) Assumed surface

c) No correction applied in the noise model as the speed is too low; therefore, the noise is dominated by the
vehicle’s engine, not road/wheel interaction

d) Provided by Orange City Council

Table 23 provides the 2019 and 2029 traffic volumes for each road for both the No Build
and Build scenarios.

Table 23: Modelled Traffic Volumes by Scenario (18-hour)
No Build Build
Year 2019 Year 2029 Year 2029

Light Heavy Light Heavy Light Heavy
Vehicles Vehicles Vehicles  Venhicles Vehicles Vehicles

Dairy CreeR Road (Mitchell

Hwy to Calton Rd) 3036 197 4667 303 4667 303
Dairy Creek Road (CaltonRd 3, 196 4688 305 4688 305
to Lone Pine Ave)

Lone Pine Intersection 4310 280 6835 444 6835 444
Lone Pine Ave to Kurim Ave 2973 193 4904 319 4904 319
Blowes Road (Kurim Aveto 354 205 6977 453 6977 453

Elsham Ave)

Lone Pine Ave (North) 995 65 1268 82 1268 82

Lone Pine Ave (South) 1297 84 1578 103 1578 103

Elsham Avenue (North) 6503 422 6503 422 -3 -a)

Elsham Avenue (South) 8208 533 6699 435 6699 435

Leeward Drive 5297 344 5651 367 5651 367
KKirim Avenue 1631 106 1925 125 1925 125
Hawthorne Place 3988 259 4134 269 4134 269
Mitchell Hwy -West Dairy 5251 813 8569 1327 8569 1327
CreeR Rd
Mitchell Hwy- East Dairy 6920 1071 12403 1920 12403 1920

CreeR Rd
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No Build Build
Year 2019 Year 2029 Year 2029

Light Heavy Light Heavy Light Heavy
Vehicles Vehicles Vehicles Vehicles Vehicles Venhicles

a) Elsham Avenue (North) will be turned into a cul-de-sac as part of the upgrade. Therefore, these values
are the same as 20I19.

6.6 Noise Model Validation

Comparison of the measured Laeq Noise levels with the predicted noise level for the
monitoring position indicates that the modelling is over-predicting by O.1 dB on average as
shown in Table 24 below.

Table 24: Model Calibration
2019 Lacq (dB(A))

Receptor Period Predicted Measured Accuracy
Day 59.8 58.1 1.7
NMLI
Night 52.0 53.0 -1.0
Day 63.1 613 1.8
NML2
Night 551 571 -2

These predictions are within the maximum 2 dB(A) variation specified in the RNP, for the
purposes of the assessment, the model is considered to have been calibrated and
conservative.

6.7 Noise Predictions

A summary of noise modelling predictions for 2019 and 2029 build and no-build scenarios
is presented in Table 25 and shown in Appendix D. A review of Table 25 identifies that
daytime traffic noise is approximately 10 dB higher than night time traffic noise, the day-
time predictions are the controlling case in relation to mitigation treatments.

When assessing the residences affected by noise from the new road against the new road
noise assessment criteria, only noise level contributions from the project are considered and
noise levels from the existing traffic network are not considered. However, when assessing
the increase in noise levels between the ‘no build’ and ‘build’ options the total level of road
traffic noise should be compared. As such, the results for residences affected by the new
road corridor in have been presented showing:

= The 'no build’ noise levels;

= The 'build’ noise level contribution from the project; and

= The total level of road traffic noise including the ‘build’ noise level contribution from the
project and the contribution from the surrounding networR.

The predicted noise levels indicate that several residential receivers in the study area exceed
the road traffic noise assessment criteria of Laeq, 15-hour 60 dB(A) during the daytime and
Laeq 9-hour 55 dB(A) during the night time periods as presented in Table 25 for existing
residences affected by redevelopment of sub-arterial road corridors.
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It should be noted that noise levels presented in Table 25, have been assessed at the
nearest noise sensitive receivers to the project and predicted noise level increases or
decreases at these locations are representative of receivers at greater distances.

Noise modelling indicates the following:

= road traffic noise levels are not predicted to exceed an increase of 12 dB at any receptors
modelled for the 2029 build option;

= receptor R60 is predicted to have the same noise level with or without the SFR;

= receptors R54, R55, and R56, are predicted to experience an increase in noise as a result
of the SFR, however all increases in noise level are <2 dB(A), which is below the criterion
where noise mitigation should be considered;

= 63 receptors are predicted to experience a decrease in noise level up to 5 dB. For
receptors RO1 to RO5, this is a result of the northern section of Elsham Avenue changing
into a cul-de-sac. Receptors R57, R58 and R59 are predicted to experience decreased
noise levels of up to 4.7 dB as a result of the realignment of the Dairy CreekR Road
motorway junction when compared to the ‘no-build’ case;

= all other receptors are predicted to experience a decrease in noise level as a result of the
road surface changing from the existing 14 mm chip seal to the proposed DGA surface;
and

= it is noted that for some receptors, the degraded condition of the existing road surface
may also be contributing to higher noise levels. For these receptors, a minor additional
benefit may be experienced in the short-term as a result of the resurfacing of the
roadway.

Table 25: External Facade Corrected Predicted Noise Levels (2019 and 2029) Scenarios

201? Criteria 202? 2029 Chgnge in
No Build No Build Build Noise Level
Day Night Day (N[fe]als Day Night Day Night Day \[fe]als

RO1 61 51 60 55 62 52 60 50 -23 -2.3
RO2 62 52 60 55 62 52 57 47 -55 54
RO3 56 46 60 55 58 48 56 46 -20 20
RO4 56 46 60 55 58 48 57 47 -1.4 -1.3
RO5 56 47 60 55 59 49 57 48 -1.3 -1.3
RO6 57 47 60 55 60 50 58 49 -1.3 -1.2
RO7 57 47 60 55 59 50 58 48 -1.5 -1.6
RO8 58 48 60 55 61 51 59 49 -1.6 -1.7
RO9 58 48 60 55 60 51 59 49 -1.9 -2.0
R10 58 48 60 55 61 51 58 49 2.2 2.2
R1 58 49 60 55 61 52 59 49 -25 -25
R12 60 50 60 55 63 53 60 50 -2.8 -29
R13 59 49 60 55 62 52 59 49 -29 -29
R14 60 50 60 55 63 53 60 50 -3.2 -3.2
R15 59 50 60 55 62 53 59 50 -3.2 -3.3
R16 60 51 60 55 63 54 60 50 3.4 3.4
R17 60 50 60 55 63 53 59 50 -3.4 -3.4
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2019_ Criteria 202? 2029 Chgnge in
No Build No Build Build Noise Level
Day Night Day Night Day Night Day Night Day Night
R18 60 50 60 55 63 53 59 50 -3.4 -35
R19 63 53 60 55 66 56 62 53 -3.6 -3.6
R20 60 51 60 55 63 54 60 50 -35 -35
R21 60 50 60 55 62 53 59 50 -33 -33
R22 63 54 60 55 66 57 63 54 -3 -3
R23 61 51 60 55 63 53 6l 51 -2.3 23
R24 59 50 60 55 61 52 59 50 -2.0 -2.1
R25 63 53 60 55 65 56 63 53 -2.3 24
R26 62 52 60 55 64 54 62 53 -1.6 -1.6
R27 61 52 60 55 64 54 61 52 2.6 2.4
R28 61 51 60 55 63 54 61 51 -25 -2.3
R29 60 51 60 55 63 53 60 51 -25 23
R30 60 50 60 55 62 52 60 50 -25 -2.2
R31 56 47 60 55 59 49 56 47 2.4 -2.2
R32 57 47 60 55 59 49 56 47 -2.3 -2.1
R33 59 49 60 55 61 52 59 50 -2.3 -2.0
R34 60 50 60 55 62 52 60 50 22 -2.0
R35 59 50 60 55 61 52 59 50 -2.1 -1.8
R36 59 49 60 55 61 52 59 50 -2.1 -1.8
R37 59 49 60 55 61 52 59 50 -2.1 -1.7
R38 59 49 60 55 61 52 59 50 -2.1 -1.8
R39 59 50 60 55 61 52 59 50 -2.1 -1.7
R40 57 47 60 55 59 49 57 48 -2.0 -1.6
R41 57 47 60 55 59 50 57 48 -2.0 -1.7
R42 58 48 60 55 60 51 58 49 -1.9 -1.7
R43 58 48 60 55 60 50 58 49 -2.0 -1.6
R44 58 49 60 55 61 51 59 49 -1.9 -1.5
R45 56 47 60 55 58 49 57 48 -1.4 -1.2
R46 56 46 60 55 58 48 56 46 -1.9 -1.6
R47 61 51 60 55 63 53 61 52 -1.8 -1.5
R48 60 51 60 55 63 53 6l 52 -1.2 -0.9
R49 57 47 60 55 58 49 58 48 -0.9 -0.6
R50 56 47 60 55 58 48 57 48 -0.6 -05
R51 52 43 60 55 54 44 53 44 -0.8 -0.6
R52 53 43 60 55 55 45 54 45 -0.1 0.0
R53 55 45 60 55 57 47 57 47 -0.1 0.0
R54 56 46 60 55 58 48 58 48 (OR 0.0
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2019_ Criteria 202? 2029 Chgnge in
No Build No Build Build Noise Level
Day Night Day Night Day Night Day Night Day Night
R55 51 42 60 55 53 44 53 44 03 03
R56 52 42 60 55 54 44 54 44 0.1 0.0
R57 63 54 60 55 65 56 60 51 -47 -5.0
R58 6l 52 60 55 63 54 6l 52 22 2.4
R59 64 54 60 55 66 56 66 56 -03 -03
R60 57 47 60 55 59 50 59 50 0.0 0.0
Col 64 54 60 55 64 54 63 53 -05 -0.2
Cco2 59 49 60 55 60 50 59 50 -0.8 -0.7
cos3 59 50 60 55 62 52 60 51 -1.3 -1.4
Co4 59 50 60 55 62 52 59 50 24 23
COo5 58 48 60 55 60 50 58 48 -1.5 -1.6
Cco6 57 47 60 55 58 49 57 47 -1.3 -1.3
co7 55 45 60 55 56 46 55 45 -1.1 -1.0

6.8 Maximum Noise Level Assessment

During the entire night time period (22:00 - 07:00), the total number of vehicles along the
SFR in 2029 is expected to be as follows:

= Dairy CreeR Road - 449 vehicles and 5 heavy vehicles; and
= Blowes Road - 671 vehicles and 7 heavy vehicles.

The Lamax @and Laeq, o-hour NOise levels during the night-time period are summarised in Table
26 for each sensitive receptor. The maximum noise levels are not predicted to exceed the
Laeq, 9 hour NOISE levels by more than 15 dB(A) and are not above 65 dB(A) for any receptors. It
should be noted that noise predictions are based on medium and heavy vehicles under full
throttle.

Table 26: Maximum Noise Level Assessment (dB(A))
Number of Events > 65

LAmox - LAeq, 9

Laeq, 9 hour o dB(A) and 15 dB(A.)
above Laeg, 9 hour per night
ROI 56 51 53 N/A
RO2 53 48 47 N/A
RO3 53 47 58 N/A
RO4 54 48 57 N/A
RO5 54 49 57 N/A
RO6 55 50 57 N/A
RO7 55 49 590 N/A
RO8 56 50 57 N/A
RO9% 55 49 58 N/A
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Number of Events > 65

dB(A) and 15 dB(A)

above Laeg, 9 hour per night

R10 55 49 6. N/A
RM 55 49 6.0 N/A
RI12 56 50 56 N/A
R13 55 49 6.1 N/A
R14 56 50 6.1 N/A
R15 55 49 59 N/A
R16 55 50 53 N/A
R17 55 49 53 N/A
R18 54 49 53 N/A
R19 57 52 53 N/A
R20 55 49 52 N/A
R21 54 49 5.1 N/A
R22 58 53 4.6 N/A
R23 54 51 24 N/A
R24 52 50 1.7 N/A
R25 57 54 33 N/A
R26 54 53 1.2 N/A
R27 55 51 34 N/A
R28 54 51 29 N/A
R29 52 51 1.6 N/A
R30 52 50 1.8 N/A
R31 48 47 1.4 N/A
R32 49 47 1.6 N/A
R33 52 50 29 N/A
R34 55 50 4.6 N/A
R35 55 50 49 N/A
R36 55 50 51 N/A
R37 56 50 57 N/A
R38 55 50 56 N/A
R39 56 50 59 N/A
R40 54 48 6.1 N/A
R41 52 46 6.0 N/A
R42 54 48 6.3 N/A
R43 55 49 6.3 N/A
R44 55 49 6.2 N/A
R45 56 49 6.3 N/A
R46 53 48 54 N/A
R47 57 52 55 N/A
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Number of Events > 65

[P e Lbe dB(A) and 15 dB(A)
hour above Laeq, 9 hour per night
R48 57 52 43 N/A
R49 51 49 18 N/A
R50 51 49 20 N/A
RS5] 43 45 14 N/A
R52 48 45 28 N/A
R53 52 47 5.0 N/A
RS54 55 48 6.4 N/A
R55 50 44 55 N/A
R56 48 44 3.2 N/A
R57 40 51 107 N/A
RS8 39 51 126 N/A
R59 48 56 80 N/A
R60 36 50 133 N/A
col 46 54 89 N/A
Co2 47 51 35 N/A
co3 54 51 29 N/A
CO4 48 50 14 N/A
Cos 46 49 30 N/A
Co6 45 48 29 N/A
co7 44 46 23 N/A
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7 NOISE MANAGEMENT OPTIONS

The implementation of noise mitigation measures is ultimately a decision for OCC to
consider as part of the integrated design process. It is not mandatory via the NMG to
implement any measures but consideration must be given to their implementation in certain
circumstances, and this must include a decision as to whether the measures considered are
reasonable and feasible.

For new and redeveloped roads, the NMG considers that noise mitigation should be
considered for receivers where the total noise level for the ‘build’ year exceeds the
controlling criterion established using the NMG and there is an increase of more than 2.0 dB
relative to the ‘'no-build’ year. This is noted to include the situation where the ‘no-build’ noise
level is below the criterion value. If either, but not both of these criteria, are satisfied, the
implementation of mitigation measures is optional.

Reviewing the noise assessed for the 2029 build options, the following is noted:

= 1l residential receptors exceed the assessment criteria of Laeq, 15-hour 60 dB(A) during the
daytime and one (1) receptor exceeds the Laeq, 9-nour 55 dB(A) during the night time periods
as presented in Table 25. These receptors are RI19, R22, R23, R25, R26, R27, R28, R47,
R48, R58 and R59;

= 63 receptors are predicted to experience a decrease in predicted noise levels during the
daytime and 61 receptors are predicted to experience a decrease in predicted noise
levels during the night time period;

= no receptors are predicted to exceed the 2 dB(A) criteria relative to the no build option,
where mitigation may be considered; and

= no receptors are predicted to exceed the overall relative increase criteria of 12 dB for the
2029 build option.

Overall, no receptors exceed both the NMG criteria for the ‘build’ year and experience a 2 dB
increase relative to the ‘no-build’ year, as such noise mitigation does not have to be
considered.
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8 CONCLUSIONS AND RECOMMENDATIONS

Assured Environmental has undertaken an assessment of the potential noise and vibration
impacts from the construction and operation of the Southern Feeder Road Stage 3 project.

Baseline noise monitoring was undertaRen to define the existing noise environment and
determine the appropriate noise criteria for construction activities. The noise prediction of
various construction activities was undertakRen in accordance with Construction Noise &
Vibration Guideline and is based on distance from the road corridor centreline. The
assessment determined the number of receptors within 70 m of the road alignment which
may exceed the ‘highly affected’ assessment criteria of 75 dB(A) during the daytime period.

The predicted vibration levels indicate compliance with the continuous preferred vibration
nuisance criteria for locations at a separation distance of 50-60 metres. Compliance with
the building damage criteria is predicted at 10 metres from operations for each source.

For intermittent vibration, heavy trucR movements (on smooth surfaces) at distances of
>10 m is predicted to be within the maximum intermittent criteria of 17 mm/s.

The predicted noise levels for the 2029 ‘build’ option indicate that several residential
receivers in the study area exceed the road traffic noise assessment criteria of Laeq, i5-hour 60
dB(A) during the daytime and Laeq, 9-hour 55 dB(A) during the night time periods.

Noise modelling indicates the following:

= road traffic noise levels are not predicted to exceed an increase of 12 dB at any receptors
modelled for the 2029 build option;

= receptor R60 is predicted to have the same noise level with or without the SFR;

= receptors R54, R55, and R56, are predicted to experience an increase in noise as a result
of the SFR, however all increases in noise level are <2 dB(A), which is below the criterion
where noise mitigation should be considered;

= 63 receptors are predicted to experience a decrease in noise level up to 5 dB. For
receptors RO1 to RO5, this is a result of the northern section of Elsham Avenue changing
into a cul-de-sac. Receptors R57, R58 and R59 are predicted to experience decreased
noise levels of up to 4.7 dB as a result of the realignment of the Dairy CreekR Road
motorway junction when compared to the ‘no-build’ case;

= all other receptors are predicted to experience a decrease in noise level as a result of the
road surface changing from the existing 14 mm chip seal to the proposed DGA surface;
and

= jtis noted that for some receptors, the degraded condition of the existing road surface
may also be contributing to higher noise levels. For these receptors, a minor additional
benefit may be experienced in the short-term as a result of the resurfacing of the
roadway.

Overall, the results of the assessment show that the delivery of Stage 3 of the SFR is
predicted to result in decreased noise levels for the majority of sensitive receptors as a result
of an improved (DGA instead of 14 mm chip seal) road surface, converting the northern part
of Elsham Avenue into a cul-de-sac and realignment of the Dairy CreeR Road motorway
junction.
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APPENDIX A: GLOSSARY OF TERMS

A-Weighting

dB (decibel)

dB(A) or dBA

Free-field

LAeq

Lai

Laio

Laso

A response provided by an electronic circuit which modifies sound in such a
way that the resulting level is similar to that perceived by the human ear.

This is the scale on which sound pressure level is expressed. It is defined as
20 times the logarithm of the ratio between the root-mean-square pressure
of the sound field and the reference pressure (0.00002 N/m?2).

This is a measure of the overall noise level of sound across the audible
spectrum with a frequency weighting (i.e. ‘A" weighting) to compensate for
the varying sensitivity of the human ear to sound at different frequencies.

Refers to a sound pressure level determined at a point away from reflective
surfaces other than the ground with no significant contribution due to sound
from other reflective surfaces; generally, as measured outside and away from
buildings.

This is the equivalent steady sound level in dB(A) containing the same
acoustic energy as the actual fluctuating sound level over the given period.
Noise levels often fluctuate over a wide range with time. Therefore, when a
noise varies over time, the Laeq is the equivalent continuous sound which
would contain the same sound energy as the time varying sound. Many
studies show that human reaction to level-varying sounds tends to relate
closer to the Laeq Noise level than any other descriptor.

Laris the noise level exceeded for 1% of the measurement period, A-weighted
and calculated by statistical analysis.

Laio is the noise level exceeded for 10% of the measurement period, A-
weighted and calculated by statistical analysis. Laio is commonly used as a
indicator of traffic-related noise.

Laso is the noise level exceeded for 90% of the measurement period, A-
weighted and calculated by statistical analysis.
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APPENDIX B: NOISE MONITORING

Table 27: Site Details for Monitoring Location 1

Site Details

Coordinates:

33°18'25.93"S,149°06'43.19"E

Start/End Date and Time

15/01/2019 at 10:51 hours to 23/01/2019 at 14:51 hours

Logger Details

Rion NL21 (serial number — 01047100)

Calibration Details

Start / End Calibration Level: 94.0 / 94.0 dB(A)

Microphone Height:

1.2 m / Free field position

Measurement Details:

Fast/ A-weighting / 15-minute duration

Weather Details

Orange Airport (ID: 095726). During the monitoring period 18 hours
of data was removed due to either high winds or rainfall.

On-site Observations:

Located in the rear garden of 69 Kurim Avenue, approximately 25 m
from the Rerb of Blowes Road and 8 m from Kurim Road.

Site Photo

Domesticated animal including dogs lived at the property.
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Table 28: Noise Monitoring Data for Location MLI

Road Traffic

i
Period Laeq®) La10, 18 hr ©)
Day - - - - -
15/01/19 (Tue) Evening 895 553 38.1 55.1 36.6 -
Night 80.3 505 36.2 541 329 541
Day 872 619 421 593 40.2
585
16/01/19 (Wed) Evening 85.8 545 35.6 551 334 58.4
Night 80.3 495 355 541 325 541
Day 879 615 41.0 58.9 38.8
579
17/01/19 (Thu) Evening 81.6 548 35.8 53.4 342 58.2
Night 79.8 49.6 345 52.6 30.7 52.6
Day - - - - -
56.9
18/01/19 (Fri) Evening 81.0 545 379 53.7 346 555
Night 80.9 452 327 50.1 311 50.1
Day 925 56.6 359 56.0 337
553
19/01/19 (Sat) Evening 86.2 52.6 35.8 529 327 545
Night 89.7 405 294 483 275 483
Day 85.7 542 35.2 535 31.7
53.6
20/01/19 (Sun) Evening 87.6 525 345 541 331 537
Night 86.8 534 432 558 374 55.8
Day - - - - -
21/01/19 (Mon) 59.4 585
Evening 89.9 557 389 56.3 325
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Road Traffic

Period 2
Laeq P) La10, 18 hr ©)
Night 84.1 48.6 354 549 309 54.9
Day 89.8 625 42.4 60.4 405
59.4
22/01/19 (Tue) Evening 80.6 53.9 37.9 53.8 356 58.7
Night 922 498 36.6 53.6 32.6 53.6
Day 947 619 443 59.6 415
59.6
23/01/19 (Wed) Evening - - - - - -
Night - - - - - -

a) Periods are defined as Day — 7 am to 6 pm; Evening — 6 pm to 10 pm; and Night - 10 pm to 7 am.

b) Road traffic descriptors as defined by Day — 7 am to 10 pm and Night - 10 pm to 7 am.

c) Laio,i8hour is defined as 6 am to 12 am
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Table 29: Site Details for Monitoring Location 2

Coordinates: 33°18'30.53"S, 149°07'04.85"E

Start/End Date and Time  15/01/2019 at 10:51 hours to 23/01/2019 at 14:51 hours

Logger Details Norsonic 139 (serial number — 1392800)

Calibration Details Start / End Calibration Level: 94.0 / 94.0 dB(A)

Microphone Height: 1.2 m / Free field position

Measurement Details: Fast/ A-weighting / 15-minute duration

Weather Details Orange Airport (ID: 095726). During the monitoring period 18 hours

of data was removed due to either high winds or rainfall.

On-site Observations: Located in the nature strip along Diary Creek Road approximately
19 m from the Rerb opposite the Lone Pine junction.

Site Photo
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Table 30: Noise Monitoring Data for Location ML2

Road Traffic

i )
Period LAeq ©) LAa10, 18 hr ©)
Day - - - - -
59.4
15/01/19 (Tue) Evening 86.2 552 39.0 57.8 34.6 55.4
Night 879 513 371 585 35.0 58.5
Day 90.6 621 42.0 623 36.6
615
16/01/19 (Wed) Evening 90.6 533 34.8 57.8 298 58.6
Night 88.4 52.6 33.6 58.5 29.6 58.5
Day 92.0 63.1 437 624 38.9
61.4
17/01/19 (Thu) Evening 88.0 543 349 57.6 328 563
Night 883 51.2 323 57.8 282 57.8
Day - - - - -
61.1
18/01/19 (Fri) Evening 85.0 53.0 35.8 57.1 29.0 555
Night 89.0 439 2838 54.0 261 54.0
Day 941 571 409 58.9 359
58.3
19/01/19 (Sat) Evening 83.7 541 371 56.2 353 55.2
Night 823 438 36.3 497 34.8 497
Day 93.6 56.7 38.4 583 338
57.8
20/01/19 (Sun) Evening 84.7 532 33.9 55.8 314 555
Night 86.8 53.6 409 50.2 359 59.2
Day - - - - -
21/01/19 (Mon) 63.1 59.7
Evening 90.9 549 382 595 33.0
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Road Traffic

Period @)
Laeq®) LA10, 18 hr ©)
Night 889 50.6 33.0 58.9 28.6 589
Day 89.1 64.1 432 63.4 39.7
625
22/01/19 (Tue) Evening 88.7 55.0 393 581 359 60.4
Night 889 51.3 371 579 344 57.9
Day 013 63.8 441 63.2 417
63.2
23/01/19 (Wed) Evening - - - - - -
Night - - - - - _

a) Periods are defined as Day — 7 am to 6 pm; Evening — 6 pm to 10 pm; and Night - 10 pm to 7 am.

b) Road traffic descriptors as defined by Day — 7 am to 10 pm and Night — 10 pm to 7 am.

c) Laio,i8hour is defined as 6 am to 12 am
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APPENDIX C: ESTIMATED CONSTRUCTION NOISE LEVELS - DETAILED
RESULTS

This Appendix provides the detailed results for each receptor for each construction activity
and the associated additional mitigation requirements.

Table 31: Additional Noise Mitigation Requirements for R1

Predicted Exceedence of Additional Noise
Noise AL et NML (dB(A)) Mitigation
Level, Standard Standard Standard

OOHW OOHW OOHW
LAeq, 15min Hours Hours Hours

NIE V, 1B, N, R1, DR,
Establishment ! PC,SN

Activity

/Litj”}ysfmem 74 48 43 26 31 Ny IBrlg'sR;lj DR,
ggggr?é 79 48 43 31 36 N \R/bPC' Vi IBF:’(’;I,ISRIli DR,
Bulk Earthworks 81 48 43 33 M 'Br;(';ll.SR’li DR,
I[r);‘?(;rs]’(r]rgffure 73 48 43 25 30 N,V v IBPé\ISR’L PR,
Paving 76 48 /3 8 . N, Fe/bPC' v, IBr; 21 SRlll DR,
Estobihment 3 w3 v -

Road Furniture 68 48 43 20 25 Ny o IBﬁg'erli DR,
\Ijvec;:ﬁsrfocing 76 48 43 o8 33 N, \R/bPC, V, IBP(l:\lSR,ll DR,
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Table 32: Additional Noise Mitigation Requirements for R11

Predicted Exceedence of Additional Noise
Noise SIS (S NML (dB(A)) Mitigation
Level, Standard Standard Standard

OOHW OOHW OOHW
LAeq, 15min Hours Hours

Site V, IB, N, Rl, DR,

Activity

Establishment ! PC, SN
i;"}[};rmem 70 48 43 22 27 Ny 'Br')g"';lj' DR,
gggg:é 75 48 43 27 32 N F{/ch, v 'Br;g';lj PR,
Bulk Earthworks 77 48 43 29 34 N, \R/bPC' v, 'Br;g.SR’li DR,
I[r);‘?(;rs]’(r]rggure 69 48 43 2l 26 N,V v IBP(':\ISR,L PR,
Paving 72 48 43 24 29 Ny oY 'Br')g"';li DR,
Estabisnment 46 w43 : 5 N N/A
Road Fumiture 64 48 43 16 21 N,V V,IBN,RI,DR
&eéifsrfadng 72 48 43 24 29 N,V v IBéc’;l,'erli o

Table 33: Additional Noise Mitigation Requirements for R22

Predicted Exceedence of Additional Noise
Noise NML (dB(A)) NML (dB(A)) Mitigation
Level, Standard Standard Standard

OOHW OOHW OOHW
LAeq, 15min Hours Hours Hours

Site V,IB, N, Rl, DR,
Establishment ! PC, SN

Activity

/Ligl}ysrmem 73 48 43 25 30 Ny IBﬁg'erli DR,
oo . 78 48 43 30 3 e VIR LEPR
Bulk Earthworks 80 48 43 32 37 N, Fe/bpc' v, IBr')glsR;l] DR,
EZ‘SCilr;TOrLchefure 72 48 43 24 29 NAVARS IBﬁg'erli DR,
Paving 75 48 43 27 32 N, \R/bpc' V. 'Br;(’;‘l'SR’li DR,
gs?é?;lpisohumngn‘r i~ 48 43 2 7 N,V N, R1, DR

Road Furniture 67 48 43 19 24 N,V V,IB N,RI,DR
Sfc;?fsrfodng 75 48 43 27 32 N, Fe/bPC' V. 'Br;g"';li DR,
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Table 34: Additional Noise Mitigation Requirements for R30

Predicted Exceedence of Additional Noise
NML (dB(A)) Mitigation

R NML (dB(A))

Level, Standard OOHW Standard OOHW Standard OOHW
LAeq, 15min Hours Hours Hours

NIE V, 1B, N, R1, DR,
Establishment ! PC,SN

Activity

/liglj![}/sfmem 72 48 43 24 29 Ny 'Br;g"'SR’lj DR,
gggg:é 77 48 43 29 36, Mo VB EISR,L PR
Bulk Earthworks 79 48 43 31 36 eV IBﬁglerl] DR,
nirasmocture 7 48 43 23 28 Ny 'Br;g"'SR’lj DR,
Paving 74 48 43 2 31 N, V V., IBPESR[L DR,
Sompound 54 48 43 6 1 N,V N, R1, DR

Road Furniture 66 48 43 18 23 N,V V,IBN,RI,DR
\R;veo-;L(JSrfocing 74 48 43 2% 3 N,V V, IBP(’:\ISR[L DR,

Table 35: Additional Noise Mitigation Requirements for R35
Predicted Exceedence of

Additional Noise

— Noise AL (el NML (dB(A)) Mitigation
Level,' Standard OOHW Standard OOHW Standard OOHW
LAeq, 15min Hours Hours Hours

gstsjblishmem 7 48 43 23 28 NV v IBP(lI\ISRIlJ o
/liglj![}/sfmem 72 48 43 24 29 Ny IBég'erli DR,
gl(;rg(r:ilr?gr; 77 48 43 29 34 N, Fe/bPC' V. IBr')g'erl] DR,
Bulk Earthworks 79 48 43 31 36 eV IBrSc’;l,'erli DR,
I?;‘?;ZTOrLchefure 71 48 43 23 28 N,V V. IBPCIZ\ISRIL DR,
Paving 74 48 43 26 31 Ny IBr')g';l] DR,
Ecsf(%??humngm 57 48 43 9 14 N, V N, R1, DR

Road Furniture 66 48 43 18 23 N, V V, 1B, N, RI, DR
5veo_?|L<Jsrdeng 74 48 43 26 31 N,V v IBr')gl,I;li o
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Table 36: Additional Noise Mitigation Requirements for R43

Predicted Exceedence of Additional Noise
NML (dB(A)) Mitigation

R NML (dB(A))

Level, Standard OOHW Standard OOHW Standard OOHW
LAeq, 15min Hours Hours Hours

NIE V, 1B, N, R1, DR,
Establishment ! PC,SN

Activity

Utility V, 1B, N, R1, DR,
Adjustment 7 48 43 23 28 NV PC, SN
Corridor N, V, PC, V, IB, N, R1, DR,
Clearing 76 48 43 28 33 RO PC, SN
N, V, PC V, 1B, N, Rl, DR
Bulk Earthworks o e T
U W 78 48 43 30 35 RO PC. SN
Drainage V, IB, N, Rl, DR,
Infrastructure 70 48 43 22 27 N,V PC, SN
. V, 1B, N, R1, DR
Pavin e T
g 73 48 43 25 30 N, V PC, SN
Compound 65 48 43 17 22 N,V V, B, N, R1, DR
Establishment . B, N, R,
Road Furniture 65 48 43 17 22 N, V V, IB, N, Rl,DR
Re-surfacing V, IB, N, Rl, DR,
Works 73 48 43 25 30 N, V PC, SN

Table 37: Additional Noise Mitigation Requirements for R47

Predicted Exceedence of Additional Noise

— Noise AL (el NML (dB(A)) Mitigation
Level,' Standard OOHW Standard OOHW Standard OOHW
LAeq, 15min Hours Hours Hours

gstsjblishmem 73 48 43 25 30 NV v IBP(lI\ISRIlJ o
/lﬂ:l”}ysfmem 74 48 43 26 31 Ny oY IBég'erli DR,
comeo . 79 48 43 31 36 NACC Y 'Br;g"'SR’lj DR,
Bulk Earthworks 8l 48 43 33 38 N, \R/bPC' \Z IBﬁg'erli DR,
I?;‘?;ZTOrLchefure 73 48 43 25 30 N,V V. IBPCIZ\ISRIL DR,
Paving 76 48 43 28 33 N, Fe/bPC' V. IBrSS'SR;l] DR,
Es?%??humn:m 71 48 43 23 28 N, V V. 'Br')g'SR’lj DR,
Road Furniture 68 48 43 20 25 N,V \Z IBF;(’;I,,SRIli DR,
S ekl 76 48 43 28 I S i
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Table 38: Additional Noise Mitigation Requirements for R52

Predicted Exceedence of Additional Noise
Noise AL et NML (dB(A)) Mitigation
Level, Standard Standard Standard

OOHW OOHW OOHW
LAeq, 15min Hours Hours Hours

Activity

Site

Establishment V, 1B, N, R1, DR

ig"}:,ysfmem 66 48 43 18 23 N, V V, IB, N, R1, DR
ggggr?é 71 48 43 23 o8 N,V v, IBr')gl,' SRlll DR,
Bulk Earthworks 73 48 43 25 30 Ny IBF;(’;I,’SRIli DR,
En:‘?gsﬁgfmre 65 48 43 17 22 N,V V,IB, N, RI, DR
Paving 68 48 43 20 25 VAV IBﬁglerli DR,
Ecs?énbﬁfhumngm 6l 48 43 13 18 N, V V, IB, N, RI, DR
Road Furniture 60 48 43 12 17 N, V V, IB, N, R1, DR
%&ifsrfodng 68 48 43 20 25 N,V v ||3r,)21’,5r<’11 o

Table 39: Additional Noise Mitigation Requirements for R53

Predicted Exceedence of Additional Noise
Noise NML (dB(A)) NML (dB(A)) Mitigation
Level, Standard Standard Standard

OOHW OOHW OOHW
LAeq, 15min Hours Hours Hours

Site V, 1B, N, Rl1, DR,
Establishment ! PC, SN

Activity

/L:\tdiljitléfmen’r 69 48 43 21 26 Ny oY IBﬁglerl] DR,
gggg% 74 48 43 26 31 VAV IBF;(’;I,’SRIli DR,
Bulk Earthworks 76 48 43 28 33 N, F{/br)c, V. 'Br;g"'SR’lj DR,
I?#?(ijr;’rcrgc?fure 68 48 43 20 25 N,V Vi IBPQISR’L DR,
Paving 71 48 43 23 28 Ny IBﬁglerli DR,
;?gfﬁfhumn:m 57 48 43 9 14 N, V N, R, DR

Road Furniture 63 48 43 15 20 N,V V,IB,N,RI,DR
%&ifsrfodng 71 48 43 23 28 N,V v IBéglerli o
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Table 40: Additional Noise Mitigation Requirements for R54

Predicted Exceedence of Additional Noise
Noise AL et NML (dB(A)) Mitigation
Level, Standard Standard Standard

OOHW OOHW OOHW
LAeq, 15min Hours Hours Hours

Activity

Site

Establishment N,V

V, IB, N, Rl, DR

/litj”}t}lsrmem 68 48 43 20 25 Ny 'Br')g"';li DR,
glc;rgg% 73 48 43 25 30 NAVAREY IBrSc’;l,'erli DR,
Bulk Earthworks 75 48 43 27 32 N, \R/bPC' V. IBﬁg'erli DR,
a?r]g;ﬁgcerure 67 48 43 19 24 N,V V, 1B, N, Rl, DR
Paving 70 48 43 2 27 Ny oV 'Br;g"'SR’lj DR,
Ecsi)c:?ﬁ?humngm 47 48 43 - 4 N,V N/A

Road Furniture 62 48 43 14 19 N,V V,IB,N,RI,DR
\R;veo-;L(JSrfocing 70 48 43 > 57 N,V \2 IBPé\lsRllj DR,

Table 41: Additional Noise Mitigation Requirements for R56

Predicted Exceedence of Additional Noise
Noise NML (dB(A)) NML (dB(A)) Mitigation
Level, Standard Standard Standard

OOHW OOHW OOHW
LAeq, 15min Hours Hours

Activity

Site

Establishment V,IB, N, Rl, DR

Utility

Adjustment 60 48 43 12 17 N, V V, 1B, N, R1, DR
Corridor

Clearing 65 48 43 17 22 N, V V, 1B, N, R1, DR
Bulk Earthworks 67 48 43 19 24 N, V V, IB, N, Rl, DR
Drainage

Infrastructure 59 48 43 1 16 N, V V, 1B, N, R1, DR
Paving 62 48 43 14 19 N, V V, IB, N, Rl, DR
Compound

Establishment 42 48 43 ) B N,V B

Road Furniture 54 48 43 6 1 N, V N, RI, DR
REETerEng 62 48 43 14 19 N, V V, IB, N, Rl, DR

Works
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Table 42: Additional Noise Mitigation Requirements for R57

Predicted Exceedence of Additional Noise
Noise NG i) NML (dB(A)) Mitigation
Level, Standard Standard Standard

OOHW OOHW OOHW
LAeq, 15min Hours Hours Hours

Activity

Site

Establishment N, R1, DR

Utility

Adjustment 56 48 43 8 13 N, V N, RI, DR
Corridor

Clearing 6l 48 43 13 18 N, V V, 1B, N, R1, DR
Bulk Earthworks 63 48 43 15 20 N, V V, 1B, N, R1, DR
Drainage

e 55 48 43 7 12 N, V N, RI, DR
Paving 58 48 43 10 15 N, V V, 1B, N, R1, DR
Compound

Establishment 38 48 43 ) ) N,V B

Road Furniture 50 48 43 2 7 N, V N, R1, DR
Re-surfacing 58 48 43 10 15 N, V V. IB, N, RI, DR

Works

Table 43: Additional Noise Mitigation Requirements for R59

Predicted Exceedence of Additional Noise
Noise NML (dB(A)) NML (dB(A)) Mitigation
Level, Standard Standard Standard

OOHW OOHW OOHW
LAeq, 15min Hours Hours Hours

Activity

Site

Establishment V,IB, N, Rl, DR

E\L”}Lysfmem 67 48 43 19 24 N,V V,IB N,RI,DR
gggg% 72 48 43 24 20 N,V \2 IBr3 (r;l SRlll DR,
Bulk Earthworks 82 48 43 34 39 N, \R’bPC' vV, 'Br;g.SR’li DR,
E#?;Zﬁfceture 66 48 43 18 23 N,V V,IB N,RI,DR
Paving 69 48 43 21 26 VAV 'Br')g"';lj DR,
i 4l i a3 : : N,V _

Road Furniture 6l 48 43 3 18 N,V V,IB N,RI,DR
5veo-?IL<Jsrdeng 69 48 43 21 26 N, V V. 'Br')g‘,';lj DR,
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(R

Table 44: Additional Noise Mitigation Requirements for CO3

Predicted Exceedence of Additional Noise
Noise AL et NML (dB(A)) Mitigation
Level, Standard Standard Standard

OOHW OOHW OOHW
LAeq, 15min Hours Hours Hours

Activity

Site
Establishment
Utility
Adjustment

Corridor
Clearing

Bulk Earthworks

Drainage
Infrastructure

Paving

Compound
Establishment

Road Furniture

Re-surfacing
Works

Table 45: Additional Noise Mitigation Requirements for CO4

Predicted Exceedence of Additional Noise
Noise AL el NML (dB(A)) Mitigation
Level, Standard Standard Standard

OOHW OOHW OOHW
LAeq, 15min Hours Hours Hours

Activity

Site
Establishment
Utility
Adjustment
Corridor
Clearing

Bulk Earthworks
Drainage
Infrastructure

Paving

Compound
Establishment

Road Furniture

Re-surfacing
Works
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Table 46: Additional Noise Mitigation Requirements for CO7

Predicted Exceedence of Additional Noise
Noise NG i) NML (dB(A)) Mitigation
Level, Standard Standard Standard

OOHW OOHW OOHW
LAeq, 15min Hours Hours Hours

Activity

Site
Establishment
Utility
Adjustment
Corridor
Clearing

Bulk Earthworks
Drainage
Infrastructure

Paving

Compound
Establishment

Road Furniture

Re-surfacing
Works
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APPENDIX D: PREDICTED NOISE CONTOURS
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