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1.0

INTRODUCTION

Herring Storer Acoustics (HSA) was commissioned by Gutteridge Haskins & Davey
(GHD) to undertake an acoustic assessment for the proposed Roe Highway Stage 7,
between South Street and the Kwinana Freeway. Preliminary work was previously
undertaken by ERM Mitchell McCotter Pty Ltd (Roe Highway Project Stage 7, Noise
Impact Assessment Report, June 1999, Ref: 28024), which measured the existing noise
levels at residences adjacent the route and nominated suitable noise control in the form
of noise barrier walls, in order to satisfy the nominated criteria. Since this time, the
predicted traffic volumes have changed as well as the assessment criteria. As such, the
work undertaken in the ERM report is no longer relevant, hence the purpose of this
assessment.

The study involved the following:

1. Areview of the ERM report, particularly the noise data logging, as these may still
be relevant. However, the future predicted noise levels would be irrelevant due to
new information.

2. Where necessary, repeat the noise monitoring at residences and/or measure the
noise levels at other relevant locations. Note that the noise monitoring is required
S0 as to obtain baseline noise levels and hence, establish the appropriate criteria,
since this dependent upon the existing noise levels.

3. Construction of a digital model of the route for incorporation into the computer
modelling programme SoundPlan 5.6 (Main Roads Western Australia (MRWA)
supplied the proposed road design, existing ground contours and cadastral data).

4. Calculation of the noise propagation for the relative lines of traffic for the Years
2011 and 2031 as per the existing situation (proposed design, existing fences
etc). This included both noise contour plots and single point calculations to
specific residences.

W

Nhere exceedances to the criteria are apparent, determine suitable noise control
to satisfy the criteria.

6. Recalculation of the noise propagation for the relative lines of traffic forthe Years
2011 and 2031 based on the recommended noise walls.

7. Calculate the noise levels based on 4 metre high walls (considered by MRWA to
be the maximum practicable height) for the length of the road.

A plan of the area of interest is contained within Appendix A. Residences of concern are
located on the northern side of the Highway only, in the suburb of Leeming, with
industrial, airport and park land being to the south of the road.
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2.0 SUMMARY

The criteria to be satisfied at residences are:

. 63 dB(A) I—10(18hour)1 and 55 dB(A) Leq(ghou,f where the existing noise level is
less than 60 dB(A) L1g(1ghoun @and 52 dB(A) Leq(shoun) OF;

. The existing noise level + 3 dB(A) where the existing noise level is more than
60 dB(A) L 1o¢18houry @nd 52 dB(A) Leqghour)-

These criteria apply at 1 metre from a dwelling and to the ground floor only, due to the
impracticality of controlling noise at upper floors.

All residences in this area have been determined to have an existing L1o(1gnoun that is less
than 60 dB(A) and/or an existing Legnoun that is less than 52 dB(A), such that the criteria
to be met from Roe Highway is 63 dB(A) Lioasnoury @and 55 dB(A) Leq@houn)-

Data including traffic volumes, percentage heavy vehicles, speed, road surface etc were
incorporated into the computer programme SoundPlan 5.6. This programme enables the
user to select a number of algorithms to predict the noise level propagation. In
accordance with MRWA requirements, the Calculation of Road Traffic Noise (CoRTN)
algorithms were selected.

From the information provided, it was calculated that the L1o1snoun NOISE levels would be
the more critical. This is because the Leqenoury Was calculated to be 8.5 dB(A) less than
the Lio(1snouny Whereas the difference in the criteria is only 8.0 dB(A). For example, if the
predicted Lig1snour is 63 dB(A), the Leqehourny Would be 54.5 dB(A). Hence, it is the former
parameter that determines the noise control requirements.

Noise levels were predicted at each residence immediately adjacent the Highway for the
Years 2011 and 2031 based on the residences existing fences. A summary of these
calculations is shown in Appendices C & D as single point and noise contour calculations
respectively. In 2011, the highest predicted level is 67.3 dB(A) L1o¢1shoun (4.3 dB(A)
exceedance) and in 2031, the highest predicted level is 69.1 dB(A) Liogsnoun (6.1 dB(A)
exceedance). The 63 dB(A) Liggsnoun Criterion in 2031 is predicted to be exceeded at the
majority of residences between Green Croft Gardens to Merrifieid Circle, east of the
Kwinana Freeway and between Stone Court and Tetlow Place, southwest of the Kwinana
Freeway.

As exceedances were determined, noise controls were considered. The recommended
noise control is shown in Appendix E with the resultant noise levels shown in Appendices
C & F. Furthermore, as requested by MRWA, consideration was also given to
constructing 4-metre high noise walls for the length of the project to reduce the noise
levels as far as practicable. The results of this design are shown in Appendices C (single
point calculations) and G (noise level contours). Table 2.1 below compares the total
surface areas of the minimum recommended barriers and the 4 metre high barriers.

L1opienoun 18 the arithmetic average of the Lo values between 0600 hours and midnight, where L is the noise
level exceeded for 10% of the time.

Leqeenoun is the logarithmic average of the Leq values between 2200 hours and 0600 hours, where the Leq is the
equivalent (average) noise level for the measurement period.
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TABLE 2.1 - TOTAL SURFACE AREA OF NOISE WALLS
Option Wall Surface Area (m?)
Minimum Recommended 8,980
4m High Barriers for Length 15,660
METHODOLOGY

3.0

The existing acoustic environment was quantified by utiising three (3) automatic noise
data loggers at selected residences adjacent the route. Reference was also made to the
locations used in the Roe Highway Project Stage 7, Noise Impact Assessment Report,
June 1999, Ref: 28024 by ERM Mitchell McCotter Pty Ltd, where noise monitoring was
also undertaken.

Measurements were undertaken generally in accordance with Australian Standard 2702-
1984 Acoustics — Methods for the Measurement of Road Traffic Noise. The noise
loggers were set-up to record the A-weighted noise level at 1-hour intervals, with the
following parameters reported:

L, The noise level exceeded for 1% of the time (9 seconds).
Lqo The noise level exceeded for 10% of the time (1 ¥ minutes).
Lgo The noise level exceed for 90% of the time (ambient noise).
Leq The continuous equivalent noise level (average).

From the recorded noise levels, the L1og18hour), Leqisnoury @nd Leq(2anoury Were calculated,
defined as:

L10(18hour) The arithmetic average of the recorded L, values between 0600 hours
and midnight.

Leqehoun The logarithmic average of the recorded L, values between 2200 hours
and 0600 hours on the same day.

Leq(24noun) The logarithmic average of the recorded L, values for a complete 24-
hour period.

The noise logging undertaken by HSA in 2003 were situated at the following residences:
Location H1 36 Merrifield Circle, Leeming
Location H2 17 Heatherlea Parkway, Leeming
Location H3 13 Evergreen Court, Leeming

The noise logging undertaken by ERM in 1998 were situated at the following residences:
Location E1 41 Merrifield Circle, Leeming
Location E2 15 Sellen Court, Leeming
Location E3 20 Noreatt Place, Leeming
Location E4 30 Fern Leaf Court, Leeming
Location E5 13 Evergreen Court, Leeming

Traffic flow information was obtained from GHD and is attached in Appendix H. Other
data used in the model is shown below in Table 3.1.
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TABLE 3.1 - TNOISE INPUT DATA
Parameter Roe Highway Off Ramps & Side Roads

18 Hour Traffic Flow 95% of 24 hour 95% of 24 hour

8 Hour Traffic Flow 7% of 24 hour 7% of 24 hour
% Heavy Vehicles — 18 hour 14 5
% Heavy Vehicles — 8 hour 28 10
Vehicle Speed (km/hr) 100 70
Receiver Height Above Ground (m) 15 15
Fagade Correction (dB(A)) 25 25

Road Surface OGA ggﬁ__ggeR;g;%ss

4.0

Note: Open graded asphalt (2.5 dB(A) quieter than DGA).

The noise levels were predicted using both single point calculations and noise level
contours. Single point calculations (SPC) show the noise level at a specific residence
whilst noise contours show the noise levels over the surrounding areas. As the noise
contour plot is dependent upon the calculation resolution and the amount of interpolation,
the single point calculations are always more accurate. Where discrepancies occur
between the two calculation types, it is the single point calcutations that take priority. The
scenarios calculated were:

1. Year 2011 Road Traffic & Existing Situation (i.e. no noise walls) — SPC only
2. Year 2031 Road Traffic & Existing Situation (i.e. no noise walls)

3. Year 2011 Road Traffic & Recommended Noise Walls - SPC only

4. Year 2031 Road Traffic & Recommended Noise Walls

5. Year 2011 Road Traffic & 4m High Noise Walls — SPC only

6. Year 2031 Road Traffic & 4m High Noise Walls

Note that where the residences have a higher relative level (RL) than the road, the noise
wall was placed at the boundary of the residences. Where the residences RL is lower
than the road, the noise wall has been placed at the edge of the road (2 metres from the
edge of the nearest carriageway), however the practicalities of such barriers would
require further investigation.

Calculations were made to the first row of houses. Compliance at this location will result
in compliance at houses further away due to the attenuation provided by the first row
dwellings. However, these dwellings have not been placed in the model and hence this
attenuation is not evident in the noise contours.

CRITERIA

The criteria used in this project are the Main Roads Noise Level Objectives as defined
below:

"Objectives are specified upper limits of traffic noise which it is intended, should not be exceeded.
Objectives apply outside residential buildings, and outside public buildings such as hospitals, schools and
libraries. In the case of public buildings there is a scope to relax the objectives if affected rooms are air-
conditioned, and therefore nomally used with windows closed.
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Noise Level Objectives
Base Objective Objective for High Ambient Areas
63 dB(A) L1o/18noun Ambient + 3 dB(A)
55 dB(A) Legshoun Ambient + 3 dB(A)
Notes
(1) Noise levels are Lo (1snour values, from 6am to midnight, and Legesnour) values from 10 p.m. to
6am.
(2) Ambient noise is the level of noise before the road project commences
(3) A high ambient area is where ambient noise is more than 60 dB(A) L1og18nour), or 52 dB(A) Legshour).
(4) Due to the impracticality of controlling noise at the upper floors of multi-storey buildings, noise
assessment is restricted to the ground floor level.
(5) Noise is assessed 1 metre from a building, and 1.2 to 1.5 metres above the ground floor level.
(6) The objectives apply to the expected 15 to 20 years after opening of the road project, using
available traffic forecasts.
(7) Noise level objectives relate to the total traffic noise expected at a building facade, i.e. noise from
the new road and any other roads.
RESULTS

The results of the noise monitoring are contained in Appendix B. Tables 5.1 and 5.2
show the calculated weekday L o1shour), Leggnou @nd Legeanouny Of the HSA and ERM
monitoring respectively.

TABLE 5.1 - HSA MEASURED L 1o(18nour), Leqganour) AND Legi24nour

Location L1o(18hour) Leqgighoun Leq(24hour)
H1. 36 Merrifield Circle, Leeming 60 53 58
H2. 17 Heatherlea Parkway, Leeming 52 45 51
H3. 13 Evergreen Court, Leeming 51 43 49

TABLE 5.2 ~ ERM MEASURED L 1o(18hour), Leqihour) AND Legashour

Location L1o18houn Leqi8houn Leg(z4noun
E1. 41 Merrifield Circle, Leeming 55 53 51
E2. 15 Sellen Court, Leeming 50 50 48
E3. 20 Noreatt Place, Leeming 49 50 49
E4. 30 Fern Leaf Court, Leeming 50 52 53
E5. 13 Evergreen Court, Leeming 53 55 56

The monitoring undertaken by ERM shows some relatively high Leqsnouy Values in
comparison to the Lig(1snour) Values. No explanation is provided in the report to justify this
anomaly. For the two HSA locations that were in similar locations (H1 & H3), the
relationship between the two parameters is considered more typical. Nevertheless, the
monitoring does indicate that all locations have L1o(1snoun Values of less than 60 dB(A) and
therefore the applicable criteria is 63 dB(A) Lio¢ghour. The Leq@nour Values are somewhat
sporadic, considered mainly due to the ERM anomalies. Thus, it is considered that the
acceptable Leqgsnou Value is also the base level of 55 dB(A).
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It has been calculated that the Leqesnoury Would be 8.5 dB(A) less than the Lio¢ishoury. AS
such it is the Liop1shour Criteria that determines the amount of noise control required as
compliance with this, will result in compliance with the Leqshoun Criteria. For instance, if
the L1o(1snour) Predicted noise level is 63 dB(A), the Leqesnoun NOISE level will be 54.5 dB(A),
hence compliance with both criteria.

Noise levels in the Years 2011 and 2031 were predicted based on the existing standard
residential fences. Noise levels were predicted to be up to 67.3 dB(A) L1og18houn)
(4.3 dB(A) exceedance) in 2011 and 69.1 dB(A) Ligusnouy (6.1 dB(A) exceedance) in
2031. The results of these calculations can be seen in Appendix C as single point
calculations. Noise contour piots are also contained in Appendix D for the Year 2031.
The 63 dB(A) Liopsnour cCriterion in 2031 is predicted to be exceeded at the majority of
residences between Green Croft Gardens to Merrifield Circle, east of the Kwinana
Freeway and between Stone Court and Tetlow Place, southwest of the Kwinana
Freeway.

As exceedances were calculated, noise control is required to satisfy the MRWA criteria.
A number of options are available to minimise road traffic noise and in this instance,
noise barriers are considered the most practicable. Where the relative level (RL) of the
road is higher than that at the residences, the barriers have been placed adjacent the
road (2 metres from the edge of the nearest carriageway). Where the RL of the road is
lower than that of the residences, the barrier has been placed at the boundary of the
residences. The practicalities of either option, particularly a barrier on the road reserve,
have not been explored at this stage.

The minimum length and height of the noise walls are given in Appendix E. Both the
height of the barrier and top RL of the barriers are shown on the drawings. The barriers
are required to be at the specified height (or higher) for the length of the wall until the
next height is nominated, reading from left to right. Remembering that these are the
minimum heights, it may be more aesthetic to construct barriers of a more consistent
height. Note that the barriers are required to have a surface mass of more than 10kg/m?
and not contain any gaps.

Appendix C contains the single point caiculations to each of the residences for the Years
2011 and 2031 with the minimum recommended noise walls. Noise contour plots are
contained in Appendix F for the 2031 scenario.

It is considered that a 4 metre high noise wall is the maximum practicable height of
barrier that would be constructed. Contained in Appendices C and G are the predicted
noise levels if such walls were constructed for the length of the road.

A comparison of the surface areas of the minimum recommended barriers and the 4
metre high barriers is shown below in Table 5.3.
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TABLE 5.3 - TOTAL SURFACE AREA OF NOISE WALLS

Option Wall Surface Area (m?)
Minimum Recommended 8,980
4m High Barriers for Length 15,660

For: HERRING STORER ACOUSTICS

Terry George Checked: Lynton Storer
8 August 2003



APPENDIX A

GENERAL LOCALITY MAP


































































































































































