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INTRODUCTION

Water Corporation commissioned Herring Storer Acoustics to develop an acoustic model
to predict noise emissions from the proposed Southern Seawater Desalination Plant at
Taranto Road between Myalup and Binningup. The assessment is based on the
proposed final plant capacity of approximately 100 GL / year, although we understand
that stage one would consist of a plant of approximately 50 GL / year capacity. The plant
assessed is based on the existing seawater desalination plant located in the Kwinana
Industrial area, demonstrating the typical noise emission that might be expected from the
proposed plant (which has not yet been designed).

The objective of this study is to predict noise emissions from the proposed new Southern
Seawater Desalination Plant to the surrounding premises. The predicted noise
emissions can then be assessed at the nearest significant premises in accordance with
the Environmental Protection (Noise) Regulations 1997 for existing land uses and for
potential future land uses.

This study also provides a preliminary review of potential construction noise emissions
from significant operations such as pile driving. The actual construction methods
required for the proposed project have not yet been determined and likely noise impacts
would be reviewed by the construction contractor.

The existing site consists of native bushland with various access tracks and fencing for
rural land use. The site contains a wastewater treatment plant on one portion, and
limestone quarrying operations at the eastern end (some areas have already been
mined). There are residential premises on rural properties within 500m of the site, and
the townships of Binninup (approximately 800m south) and Myalup (approximately
1300m north) contain residential premises. Future land uses may include residential
development depending on the future planning decisions of the local council.

The procurement process for the Southern Seawater Desalination Plan is expected to
include preliminary and detailed design, prediction of noise emissions by the designers
with technical review by the Water Corporation, and practical completion commissioning
assessment of plant noise emissions when operational.

ACQOUSTIC CRITERIA

The criteria used is in accordance with the Environmental Protection (Noise) Regulations
1997 (as amended). These regulations stipulate maximum allowable external noise
levels determined by the calculation of an influencing factor which is then added to the
base levels shown below. The influencing factor is calculated for the usage of land within
the two circles, having a radii of 100m and 450m from the premises of concern.
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TABLE 2.1 - BASELINE ASSIGNED OUTDOOR NOISE LEVEL

Premises Receiving Time of Day Assigned Level (dB)
Noise La1o La1 L Amax

Residential 0700 - 1900 hours Monday to Saturday 45 55 65
0900 - 1900 hours Sunday and Public Holidays 40 50 65
1900 - 2200 hours all days 40 50 55
2200 hours on any day to 0700 hours Monday to 35 a5 55
Saturday and 0900 hours Sunday and Public Holidays

Commercial premises | ol hours 60 75 80

Industrial and utility Al hours 65 80 90

premises

The above levels are conditional on no annoying characteristics existing in the noise of
concern, such as tonality, amplitude modulation or impulsiveness. If such characteristic
exist then any measured level is adjusted according to Table 2 below.

TABLE 2.2 - ADJUSTMENTS TO MEASURED LEVELS

Where tonality is present Where modulation is present Where impulsiveness is present

+5 dB(A) +5 dB(A) +10 dB(A)

Note: These adjustments are cumulative to a maximum of 15 dB

With respect to residential receivers, the night period is the critical period for noise
propagation. The most significant ‘assigned level’ acoustic parameter is the Laio noise
level.

At most of the existing residential receiver locations the influencing factor will be zero,
and hence the ‘assigned level’ will be 35 Laio at night. Noise emissions from the
proposed plant may be tonal in characteristic close to the plant, where noise emissions
are above existing background noise levels. If the noise emissions are tonal in
characteristic then an adjustment of +5 dB applies to the received noise level. A
conservative assessment of noise emission can therefore use a ‘design noise level’ of
30 dB(A) to identify areas where noise emissions to residential premises will comply with
Regulation ‘assigned levels'.

At locations near the proposed Southern Seawater Desalination Plant (particularly within
400m of the plant site) the influencing factor will be greater than zero, up to a maximum
of 4 for locations at 100m from the site boundary, and up to 10 at the site boundary. The
increase in influencing factor is due to the Southern Seawater Desalination Plant (and
existing Wastewater Plant) being considered as a ‘utility’ under the Noise Regulations
and classified as an ‘industrial’ land use under Schedule 3 of the Regulations.

METHODOLOGY

Prediction of the noise level propagation to surrounding areas was achieved utilising the
computer program SoundPlan version 6.4. This program incorporates various
parameters including source sound power levels, ground topography and atmospheric
conditions in determining propagation of noise from the site. Using recognised
algorithms (Concawe) the program calculates the sound levels at distances from the
source resulting in noise levels at receiver locations.
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The Water Corporation proposed Southern Seawater Desalination Plant was modelled
based on a doubled copy of the Kwinana Seawater Desalination Plant. A modified
scenario was also modelled, incorporating practical noise control options.

Acoustic data was obtained from the Kwinana Seawater Desalination Plant by
measurement of third octave sound pressure levels at distances from significant
radiators of sound (such as ventilation louvres) and calculation of source sound power.
An acoustic model of the plant was developed, consisting of representative buildings and
noise sources.

The existing Kwinana Seawater Desalination Plant incorporates a number of noise
attenuation features. These include:

600mm acoustic louvres to the RO Building
Enclosures around the major pumps
Acoustic lagging of the CO? control valve

In developing the acoustic model of for the ‘standard’ Southern Seawater Desalination
Plant it was assumed that this plant would incorporate noise control measures equivalent
or better than that of the Kwinana Seawater Desalination Plant. The 100 GL / year
capacity was modelled based on the assumption that the size and noise emissions
would be similar to two sets of the Kwinana Seawater Desalination Plant (which has
approximately 45 GL / year capacity).

A second ‘attenuated’ scenario was developed based on additional noise control or
modified design such that the RO building southern ventilation louvres would be
removed or significantly attenuated, and that all RO Building openings and common
access would be via the northern fagade.

Both scenarios were modelled with the main plant located at a ground level of RL4, with

a 10m high earth bund along the southern boundary near the main plant. A seawater
pump station (predominantly underground) has been modelled close to the coast.

PREDICTED NOISE LEVELS AT EXISTING PREMISES

Predicted noise contours for a ‘standard’ plant are shown in Figure 1 (Appendix A) for
‘worst case’ night-time conditions of 3 m/s wind from source to receiver with temperature
inversion.

Figure 2 shows similar calculated noise contours for an ‘attenuated’ plant.

The noise contours show that the noise emissions from both the standard and
attenuated plants are below 30 Laz1o, at all existing residential premises. At a noise level
of 30 Laip the received noise levels will generally be at or below normal night-time
ambient background noise levels and also comply with the requirements of the
Environmental Protection (Noise) Regulations 1997. Predicted desalination plant noise
emissions received at the townsites of Binningup and Myalup are well below the existing
ambient noise levels (of 28 — 32 dB(A) ) and are unlikely to be audible at any time.

Predicted noise levels at the site boundary are less than 60 dB(A) and will comply with
the noise-sensitive (no building), commercial or industrial land use criteria of the
regulations. In fact at present some of the adjacent land is being used for quarrying, this
being considered an ‘industrial’ land use under the Noise Regulations.
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It is concluded from acoustic modelling that noise emissions from the proposed 100
GL/year plant will comply with the requirements of the Environmental Protection (Noise)
Regulations 1997 at all existing premises.

PREDICTED NOISE LEVELS AT FUTURE PREMISES

The predicted noise contours for ‘standard’ plant and for ‘attenuated’ plant are shown in
Figures 1 & 2, Appendix A. These figures can also be used to assess potential future
land use scenarios.

The most critical scenario would be if the land immediately adjacent the proposed
desalination plant site was zoned and used for residential purposes. It is normally
considered good planning practise to incorporate a buffer zone of public use land or
commercial zoned land use between industrial and residential land users. However, the
proposed Southern Seawater Desalination Plant is a relatively quiet plant and the
predicted noise emission contours show that it's impact on the surrounding land will be
minimal.

Based on the predicted noise emissions (Figure 2) the ‘attenuated’ plant is capable of
complying with regulation night-time assigned levels for the case where residential
premises extend up to the southern boundary along the coastal strip.

For the adjacent properties to the south, east and north of the main desalination plant
the assessment is made more complex by the variation in influencing factor (and
associated ‘assigned level’) with distance from the ‘industrial land use’ of the Southern
Seawater Desalination Plant. The calculations show that noise emissions are likely to be
at a level similar to the assigned level for potential residential premises for these
sections of adjacent land use.

We understand that the land directly to the south is wetland, so use as a residential sub-
division may not occur. If the whole region is developed into a residential land use
surrounding the proposed desalination plant, it would be appropriate that land adjacent
the proposed plant be utilized for ‘commercial’ development such as shopping centres
etc. Such decisions would be in the domain of the local council. However, due to the fact
that the majority of a desalination plant's equipment is contained within buildings, it
would be possible to increase the construction sound isolation performance of the
buildings to achieve compliance with regulations with residential development on the site
boundary. There would be an increased cost associated with the increased attenuation
of buildings and ventilation openings.

The noise contours show that the noise emissions from an attenuated plant are below 30
LA1o, at potential residential premises at the adjoining southern coastal block. If designed
with appropriate layout, enclosure of desalination plant and use of earth bunding, the
proposed plant is capable of complying with adjacent residential land use. There will be
a cost impost to achieve ‘residential’ environmental noise criteria at the site boundary. It
is considered that normal planning would utilize land immediately adjacent industrial land
use sites as community space or for light commercial (shopping centres, offices etc).
Decisions will need to be made during the desalination plant design process as to
whether the proposed desalination plant needs to be designed for the scenario that the
adjoining premises will eventually be used for residential development.

The proposed desalination plant noise emissions are capable of complying with the
requirements of the Environmental Protection (Noise) Regulations 1997 for the scenario
of future residential being constructed up to the site boundary.
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CONSTRUCTION PILE DRIVING NOISE EMISSIONS

Under regulation 13 of the Environmental Protection (Noise) Regulations 1997 there are
defined requirements for construction noise emissions. Essentially for daytime
construction the requirement is that the quietest ‘reasonably practicable’ equipment or
processes should be used.

It is noted that under regulation 13 a Noise Management Plan will be required for any
night works with significant noise emissions. It is recommended that the selected
construction contractor prepare a Noise Management Plan for the project, thereby
ensuring that construction noise issues are considered.

It is envisaged that the construction process will occur within the next few years, and
currently there are no residential premises close to the proposed desalination plant site.
Hence construction noise is not likely to be a significant issue in any case. Current land
uses in the surrounding area include quarrying and rural (grazing) land use.

The potential construction activity which may generate high noise emissions is pile
driving at and out from the beach. The permit an evaluation of the likely noise emission,
acoustic modelling was undertaken based on measurement of river based jetty pile-
driving. The noise contours (Figure 3, Appendix B) show predicted ‘maximum’ noise
levels during pile driving for the case of a 4 m/s wind from the pile driver to receiver
location. In most circumstances the winds are more likely to be the prevailing winds in
the areas, mainly being morning easterly winds or afternoon south-westerly winds.

The predicted noise levels at existing premises could be as high as 60 Lamax under
adverse wind conditions at Binningup. A noise level of 60 dB(A) would be clearly audible,
however it is of a similar noise level to a passing vehicle on a local road. Furthermore we
note that much of Binningup is shielded from the northern direction by a large sandhill
which currently marks the extent of residential development at Binningup. Hence
residences further south would experience lower noise levels, as shown by the acoustic
modelling.

At this stage it is not know what construction methods will be required and whether pile
driving (other than the quieter ‘sheet piling’) will be required.
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CONCLUSION

The predicted noise emissions from the proposed Southern Seawater Desalination Plant
have been assessed with respect to the requirements of the Environmental Protection
(Noise) Regulations 1997 at the nearest residential premises. Predicted noise levels
under adverse climatic conditions are less than 30 Lo and would comply with regulation
requirements for all existing premises.

Itis concluded that noise emissions from the proposed Southern Seawater Desalination
Plant will have negligible effect on noise levels at existing residential premises.

The proposed desalination plant noise emissions are capable of complying with the
requirements of the Environmental Protection (Noise) Regulations 1997 for the scenario
of future residential being constructed up to the site boundary. As there would be a cost
associated with increased levels of noise control, it is recommended that if possible
planned land use for land immediately surrounding the proposed desalination plant site
be determined prior to detailed design.



APPENDIX A

Figure 1 Predicted Noise Emission Contours from ‘standard’ plant

Figure 2 Predicted Noise Emission Contours from ‘attenuated’ plant









APPENDIX B

Figure 3 Predicted Noise Emission Contours from Potential Construction Pile Driving






APPENDIX C

Source Sound Power Levels



NOISE SOURCE SOUND POWER DATA USED TO MODEL THE SOUTHERN SEAWATER DESALINATION PLANT

SNo |Source lorS| Lwa | 25 31 40 50 63 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 | 1000|1250 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300
1 D1 RO Building East Louvres 115 | 96 96 93 93 92 91 91 91 90 91 89 87 89 89 89 84 91 87 85 84 85 80 78 79 78 70
2 D1 RO Building West Louvres 130 | 96 47 52 64 65 64 71 75 72 72 75 74 79 80 80 82 90 86 86 85 87 84 80 83 83 72
3 D1 Clean Water Pumps South Louvres| 21 88 47 51 55 63 60 71 72 76 75 79 78 79 77 78 76 76 75 77 77 78 77 77 74 72 70
4 D1 RO Building East Louvres 115 | 96 96 93 93 92 91 91 91 90 91 89 87 89 89 89 84 91 87 85 84 85 80 78 79 78 70
5 D1 RO Building West Louvres 130 | 96 47 52 64 65 64 71 75 72 72 75 74 79 80 80 82 90 86 86 85 87 84 80 83 83 72
6 D1 Clean Water Pumps South Louvres| 21 88 47 51 55 63 60 71 72 76 75 79 78 79 77 78 76 76 75 77 77 78 77 77 74 72 70
7 D1 Backwash 92 44 48 51 53 58 64 66 68 70 73 76 76 79 81 81 82 82 82 82 81 80 79 78 78 74
8 D1 Settling Pond Pumps 104 | 45 48 52 54 59 72 77 72 73 81 77 83 86 89 86 95 95 95 94 94 92 90 89 91 85
9 D1 CO2 Valvle 88 40 40 40 40 40 41 45 45 47 50 58 60 72 77 75 76 81 77 76 79 76 75 74 74 69
10 D1 Intake Pump Room Louvres South 84 32 38 46 63 55 68 68 64 65 67 69 66 69 72 80 73 73 77 73 71 76 66 64 61 56
11 D1 Intake Pump Room Louvres West 95 37 42 50 60 57 73 67 67 71 74 77 77 78 81 91 82 82 86 83 81 87 75 74 72 68
12 D1 Intake Pump Room Louvres North 94 33 45 55 78 69 71 80 74 74 76 78 75 78 82 89 81 82 85 84 81 85 79 75 73 68
13 D1 Backwash 92 44 48 51 53 58 64 66 68 70 73 76 76 79 81 81 82 82 82 82 81 80 79 78 78 74
14 D1 Settling Pond Pumps 104 | 45 48 52 54 59 72 77 72 73 81 77 83 86 89 86 95 95 95 94 94 92 90 89 91 85
15 D1 CO2 Valvle 88 40 40 40 40 40 41 45 45 47 50 58 60 72 77 75 76 81 77 76 79 76 75 74 74 69
16 D1 Intake Pump Room Louvres South 84 32 38 46 63 55 68 68 64 65 67 69 66 69 72 80 73 73 77 73 71 76 66 64 61 56
17 D1 Intake Pump Room Louvres West 95 37 42 50 60 57 73 67 67 71 74 77 77 78 81 91 82 82 86 83 81 87 75 74 72 68
18 D1 Intake Pump Room Louvres North 94 33 45 55 78 69 71 80 74 74 76 78 75 78 82 89 81 82 85 84 81 85 79 75 73 68




