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Sumners Read Inlerchange Upgrade
Detailed Neise Modelling

Department of Transport and Main Roads

respectively. As noted in TN0004, in absence of any other data to derive traffic profile specific to
heavy vehicles, the percentage of heavy vehicles shown in Table 3 were assumed to apply to the 18-
hour traffic volumes.

Link IDs for the project are shown in Figure 5. 1-hour traffic volumes were obtained using a
conversion factor of .1 from the 18 hour volumes.

Table 2: 18-hour Traffic Volumes for the Sumners Road Interchange road network (Table 4 of TNO004)

1. [Southbourid Off-Ramp 8,088
= 2. |Southbound On-Ramp. -+ 10,469 10,894 12,033
3 |Monier Road EB oo 6,157 6,407 7,077
4 [Monier Road WB: - | 57614 5942 6,403
5 [Westcombe StrectNB__ | T38| 7866 | 9356
6 |Westcombe Street SB. 8,035 9,424 13,949
7 |Sumners Road EB. 15,723 18,393 27,227
-8 [Northbound Off-Ramp 13,587 | 14,027 | 15,191
9. |Northbound On-Ramp - _ 6,653 7,230 8,900
10 |SumnersRoad WB = | i | 8,289 7] 12,182 13,605 17,932
11 |Sumners Road (WYEB [0 - - 0 |7 90410 | 14316 14,780 16,006
12 |Sumners Road (W) WB o | 26 17,786 18,878 21,908
Northbound 47,168 ~ [ 47,629 55,934 83,595
Southbound - 46,965 | - 47,811 58,004 94,034
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Depariment of Transporl and Main Roads Sumners Road Interchange Upgrade
Detailed Noise Modelling

Table 6: Residential noise mitigation requirements, “All Roads” Scenario

'Property Address .0 __Nqis_e 'ijrier Description. - ..
15,17, 19 Melody Street From: X: 493930, Y: 6951654 to
6 Solo Place X: 493794, Y: 6951600

Total Length: 145m
2m in height

It should be noted that the proposed noise barrier ends at the boundary of 3 and 5 Solo Place rather
than the boundary of 5 and 6 Solo Place. Whilst this may seem counterintuitive given that 5 Solo
Place is not predicted to experience a noise impact, extension of the barrier along the property
boundary of 5 Solo Place is required to achieve compliance with noise criteria at 6 Solo Place.

Further, the boundary between 3 and 5 Solo Place demarks the extent of theé Project which
necessarily defines the zone in which a noise barrier may be provided under the Project.

There are also predicted exceedances at the following residential properties. However, because
these are due to noise from the Centenary Motorway and not the’Sumners Road Interchange
Upgrade project, mitigation has not been considered for these propetties and has been assumed to
be provided as pait of the Centenary Motorway Upgrade Project:

e 29 31,35, 38 and 41 Andaman Street

o 13 Arosa Street

o 19,27,29, 31,43, 45,47, 51 Dove Crescent

o 28 Ebrill Street

o 19,21 Intrepid Street

o 30,32, 34 36, 38, 40, 48, 50, 52 and 56:L.eopard Tree Crescent
s 31, 35, 37 Melody Street

+ 3 Solo Place

30, 32, 34 and 36 Leopard Street as‘well as 31, 35 and 37 Melody Street are within the extent of the
Sumners Road Interchange Upgtads works. The predicted exceedances for these residences are
attributable to the Centenary Maotorway only and therefore noise mitigation has not been designed
for these residences. All othigr/residences are outside of the extent of Sumners Road Interchange
Upgrade works and are therefore considered to be outside the study area for the SRIU project.
Therefore, it is expected that noise mitigation for these properties would be provided as part of the
future Centenary Matorway Upgrade Project.

It should also be noted that two of the three community buildings are expected to experience
exceedances of the 65 Ligqn criteria; Westside Church of Christ and the day-care centre of 15/17
Intrepid Street. Both these receivers are outside of the extent of works area and therefore noise
mitigation has not been designed for these residences. These properties are located beyond the
Project extents on Sumners Road and are therefore outside of the study area.
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Depaniment of Transport and Main Roads Sumners Road Interchange Upgrade
Detaited Noise Modalling

An increase of approximately 10 dB corresponds to a subjective doubling of the
ioudness of a noise. The minimum increase or decrease in noise level that can be
noticed is typically 2 to 3 dB.

dB(A)

dB(A) denotes a single-number sound pressure level that includes a frequency
weighting (“A-weighting™) to reflect the subjective loudness of the sound level.

The frequency of a sound affects its perceived loudness. Human hearing is less
sensitive at low and very high frequencies, and so the A-weighting is used to
account for this effect. An A-weighted decibel level is written as dBi{A).

Some typical dB(A) levels are shown below.

Sound Pressure Level dB(A) | Example
130 Human threshold of pain )
120 Jet aircraft take-off at 100 m )
110 Chain saw at 1 m
100 Inside nightclub D
90 Heavy trucks at 5,/ )
80 Kerbside of busy ;treet
70 Loud stereo in-tiving room
60 Office or sestatwant with people present
50 Domestic far.'heater at Im
40 Livi:ié;:)_m {without TV, stereo, etc)
30 Background noise in a theatre
20 ! ‘Remote rural area on still night
10 ‘ﬂm.%coustic laboratory test chamber
0 Threshold of hearing

L1

The L, statistical-fevel is often used to represent the maximum level of a sound
level that varies with time,

Mathematically, the L level is the sound level exceeded for 1% of the
measurement duration. As an example, 87 dB La1,i15min is a sound level of
87 dB(A) or higher for 1% of the 15 minute measurement period.

Lo

The Lo statistical level is often used as the “average maximum” level of a sound
level that varies with time.

260330-TN-0022 } 03 | 13 December 2018 Page A2
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Depariment of Transport and Main Roads Sumners Road Interchange Upgrade
Detailed Neise Modelling

Mathematically, the Lip level is the sound level exceeded for 10% of the
measurement duration. Ljg is often used for road traffic noise assessment. As an
example, 63 dB Laio,isnr is a sound level of 63 dB(A) or higher for 10% of the 18
hour measurement period between 6am and midnight.

Loo

The Loo statistical level is often used as the “average minimum” or “background”
level of a sound level that varies with time.

Mathematically, Loo is the sound level exceeded for 90% of the measurement
duration. As an example, 45 dB Laoo,15min 15 a sound level of 45 dB{A) or higher
for 90% of the 15 minute measurement period.

g.;eq

The ‘equivalent continuous sound level’, Leg, is used to describe the level of a
time-varying sound or vibration measurement.

Leq is often used as the “average” level for a measurement where the level is
fluctuating over time. Mathematically, it is the‘¢nergy-average level over a period
of time (i.e. the constant sound level that contains the same sound energy as the
measured level). When the dB(A) weighting is-applied, the level is denoted dB
LAeq. Often the measurement duration is quoted, thus Lacq,15 min represents the
dB(A) weighted energy-average level of(a’}5 minute measurement.

Lmﬂx

The Luax statistical level can be ‘used to describe the “absolute maximum?” fevel of
a sound or vibration level thatvaries with time,

Mathematically, Lmax is thé jiighest value recorded during the measurement
period. As an example, 54 dB Lamax is a highest value of 94 dB(A) during the
measurement period.

Since Linax is often@atsed by an instantaneous event, Lmax levels often vary
significantly between measurements.
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Department of Transpen and Maln Roads

Sumners Road Interchange Upgrada
Datalied Moize Htodeling

IST FLOOR

GROUND FLOOR

GROUND FLOOR not relevant - detailed noise data of out &f scope properties
GROUND FLOOR

GROUND FLOOR

GROUND FLOOR § 10 Mclody Street SwW 49,3
GROUND FLOOR | 11 Melody Street SE 58.5
GROUND FLOOR | 12 Melody Street SE 51.9
GROUND FLOOR | 14 Melody Street 8 54
GROUND FLOQR | 15 Melody Street 5 6.6
GROUND FLOOR | 17 Melody Strect SE 5 ]
GROUND FLOOR | 19 Melody Street SE o] 628

GROUND FLOOR

GROUND FLOOR

GROUND FLOOR

GROUND FLOOR

GROUND FLOOR

15T FLOOR

GROUND FLOOR

GROUND FEOOR

GROUND FLOOR

GROUND FLOOR

1STFLOOR

GROUND FLOOR

ISTFLOOR

GROUND FLOOR

15T FLOOR

GROUND FLOOR

nai relevant - detailed noise data of out of scope properties
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Technical Note

260330-00 11 April 2018

Assumptions

The following assumptions have been used to estimate 18-hour traffic volumes based on the 2017
10-hour traffic count:

The daily traffic flow profile obtained from the AVR of the Centenary Motorway mainline was
assumed to be consistent with the traffic distribution at Sumners Road interchange.

Bidirectional hourly traffic flow profile (Green Line in Figure 2) has been used to derive factors
to use in the traffic data extrapolation to derive 18-hour volumes for the distinct approaches of
the Sumners Road interchange.

For base case, the volume outputs from 10-hour traffic count surveys were factored using
conversion factors calculated based on Centenary Motorway mainline traffic profile.

Growth rates summarised in Technical Note 2 Rev B submitted:to TMR on 04" Apr 2018 were
incorporated forecasting 18-hour base volumes to 2021 and 2831 future scenarios.

The proportion of heavy vehicles in the traffic flow for 10-hour period assumed to be same for
the 18-hour traffic.

Methodology

In absence of 18-hour traffic count survey data, the'l 0-hour traffic count survey data has been
factored to estimate 18-hour volumes using the following methodology:

l.

The proportion of the daily (24 hour) traffic volumes that occur during the 10-hour, 12-hour and
18-hour assessment periods was deternzined from the AVR. For example, in this case 68% of
the daily volumes occur during the 10-hour analysis period, 82% occurs during the 12-hour
analysis period and 97% occurs during the 18-hour analysis period.

2. The ratio of the 18-hour traffic volues against the 10-hour traffic volumes was calculated from
the same data;

3. Using the factors determingd isi Step 2, the 10-hour survey data has been factored using
proportions determined tg estimate the anticipated 18-hour volumes at each approach of the
Sumners Road Interchiangs;

4. The Base Case (2617} 18-hour traffic volumes were projected using compound traffic growth
rates summarised inTable 1, to calculate 2021 and 2031 forecast volumes.

LGLOBAL ARUP COMAUSTRALASIAIBNEYROJECTS\2600001260230-00 SUMNERSRO INTERCHANGE DDMYORKUNTERMAL DESIGHITRANSPORTNOISE MODELLINGZ0D30TH:

DOO4_HOISE MODELLING TRAFFIC YOLUKMES_REV DOCX
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Technical Note

260330-00 11 Apnil 2018

Analysis Summary

Using the 24-hour traffic profile illustrated above, Table 1 summarises the hourly traffic
distributions estimated for the Centenary Motorway mainline.

Table 2: Hourly Traffic Distribution

0:00 0.5% 0.4% 0.3%
1:00 0.3% 0.3% 0)50%
2:00 0.2% 0.1% SL02%
3:00 0.2% 0.2% 0.3%
4:00 0.3% 0.3% 0.5%
5:00 1.0% 2.0% 1.8%
6:00 3.5% 5.5% 4.5%
7:00 5.8% 8.2% 7.0%
8:00 7.5% 7.0% 7.9%
9:00 6.0% 7.6%. 7.0%
10:00 5% 6.4 5.6%
11:00 5.4% 5.0% 5.4%
12:00 5.5% 5.8% 5.6%
13:00 6.0% S5 6% 5.8%
14:00 6.6% 6.0% 6.1%
15-00 8.0% 6% 7.1%
16:00 9.0% 7.3% 8.1%
17:00 9.2% 8.4% 8.8%
18:00 8.0% 7.0% 8.0%
19:00 4.8% 4.2% 4.8%
20:00 3.0% 2.3% 2.2%
21:00 2.1% 1.2% 1.8%
22:00 4%, 1.0% 1.2%
23:00 7 0.5% 0.5% 0.5%
24 Hour Total 1 1000% 100.0% 100.0%
18 Hour Total 98% 97% 97%
12 Hour Total 82% 8§2% 82%
10 Hour Total 67% 68% 68%

The analysis has shown approximately 97% of the daily traffic flow belongs to 18-hour period (6am
to 12am). 82% of the daily traffic has been included in 6AM to 6PM time period, while maximum
of 68% distributed over 10-hour period.

This 68% factor has been used to convert 10-hour survey volumes to AADT. Converted AADT
volumes have then been factored by 97% to estimate traffic volumes for 18-hour period starting
from 6AM.

FGLOBAL ARUPE COMAUSTRALASIAUNEPROJECT 8320 00002 00:330-00 SUMHERSRO INTERCHANGE RDGYORKUHTERNALDESIGNTTRANSPORTWONSE LODELLINGZI8A0-TH-
Dana_HOISE MODELLING TRAFFIC MOLUMES,_REV1.00GX
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Technical Note

260330-00 11 April 2018

Table 4 summarises the estimated AADT volumes for 2017 Base Case and 2021 and 2031 forecast
scenarios. This table should be read in conjunction with Link ID illustration included in the
Appendix A of this note for better clarity.

Table 3: AADT Traffic Volume Summary

. |Southbound Off-Ramp e : ,
Southbound On- Ramp' IR I 7 1230 12,041
3 Momer Road EB . |- 4,189 7,081
4 Monier Road WB .| - = | 3,024 - 6,407
- |Westcombe Strest NB. - | 7~ 14,993 9,361
Westcomnbe Street SB -+ [~ L 5481 13,958
Sumners Road EB’ e 710,698 27,243
_-Northbeund Off~Ramp'-.- o 9,245 15,200
. [Northbound On-Ramp - | - = 4527 8,906
Sumners Road WB L 10,365 ' 22,437

' |Sumners Road (W) EB ERESE 11,058 18,181
Sumners Road (W) WB R 10,026 . 18,161
_[Northbound - 47,168 [ 86,180
Southbound - 46,965 G - 96,942

Using estimated 2017 AADT, Table 4 summarises’he calculated 18-hour traffic volumes for the
Base Case and forecast scenarios. Refer to Appendix A of this note for a Link ID illustration.

Table 4: 18-Hour Traffic Volume Summary

1 |Southbound Off-Ramp 7,850 3921 | 12284
2 |Southbound On-Raiip 10,161 10,573 11,680
3 [Monier Road BB~ ) 5,975 6,218 6,869
4 |Monier Road Wh 5,597 5,767 6,215
5 |Westcombe Stieet NB 7,122 7,634 9,080
6  |Westcombe Street SB 7.818 9,147 13,539
7T |Suminers Poad EB 15,260 17,852 26,426
8 [Norihbound Off-Ramp 13,188 13,615 14,744
9 Northb_ouﬁd On-Ramp 6,458 7,017 8,638
10 Surmners Road WB 15,243 14,785 16,512 21,764
11 |Sumners Road (W) EB 16,262 15,774 16,285 17,635
12 |Sumners Road (W) WB 14,744 14,302 15,179 17,616
13 [Northbound 49,102 47,629 55,934 83,595
14 [Southbound 49,290 47,811 58,004 94,034

Table 5 summarises the proportion of heavy vehicles recorded during 10-hour tlafﬁc count surveys
undertaken in 2017. Refer to Appendix A of this note for a Link 1D illustration.
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Technical Note

260330-00 11 April 2018

Table 5: Heavy Vehicle Proportions Recorded over 10-Hour Traffic Count Survey

9 North 8%
Western 7,10 Fast %
Terminal
Intersection 8 South 9%
11,12 West 6%
1,2 North 59,
Eastern 34 East 4%,
Terminal
Intersection 3,6 South 6%
7,10 West 59,
Centenary 13 Northbound -
Mainline 14 Southbound -

In absence of any other data to derive traffic profile specific todieavy vehicles, the proportions
shown in the Table 5 to be used in 18-hour noise model.
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