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Introduction

1.1 Background

Hunter Water Corporation (Hunter Water) is seeking approval to construct and operate a
drought response desalination plant (the ‘Project’), adjacent to the Belmont Wastewater
Treatment Works (WWTW) in Belmont South, a suburb of Lake Macquarie Local Government
Area (LGA) of New South Wales (NSW) (the ‘Project area’); (see Figure 1-1).

Like much of NSW, the Lower Hunter region continues to experience ongoing drought
conditions. In response to the drought, Hunter Water is rolling out a program of drought
response measures as outlined in the 2014 Lower Hunter Water Plan (LHWP). Measures
include the staged introduction of water restrictions, implementation of a broad range of water
conservation and water loss initiatives as well as various operational measures. The 2014
LHWP identified the implementation of emergency desalination as a measure of last resort in
response to a severe drought, and would only be implemented if water storage levels reached a
critical point and all other measures have been implemented.

GHD Pty Ltd (GHD) were engaged by Hunter Water to prepare an Environmental Impact
Statement (EIS) (GHD, 2019a) to support a development application for the Project as State
Significant Infrastructure (SSI) under Part 5, Division 5.2 of the Environmental Planning and
Assessment Act 1979 (EP&A Act). The EIS was prepared in accordance with the provisions of
the EP&A Act and the EP&A Regulation and addresses the Secretary’s Environmental
Assessment Requirements (SEARS) issued by the Department of Planning, Industry and
Environment (DPIE) for the Project on 12 December 2017 and revised on 24 January 2018. The
EIS was publicly exhibited by DPIE for 28 days from 21 November 2019 to 19 December 2019.

The Project described in the EIS included the construction and operation of a desalination plant,
designed to produce up to 15 megalitres per day (ML/day) of potable water, with two sub-
surface intake structures.

Since commencing this Project, Hunter Water has begun a major review of the 2014 LHWP,
now referred to as the Lower Hunter Water Security Plan (LHWSP). The LHWSP seeks to
determine the preferred portfolio of supply and demand side options to ensure a sustainable
and resilient supply for the region, over the long term as well as during drought. This work
indicates that a drought response portfolio including a desalination plant at Belmont with a
nominal production capacity of up to 30 ML/day would provide the best balance of meeting the
community’s needs should a severe drought occur, while still providing value for money.

In addition to the proposed increase in plant capacity, further design development and
assessment following completion of the EIS has identified that a direct ocean intake would
perform considerably better than a sub-surface option across key criteria including, reliability,
efficiency and scalability.
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1.2 Purpose and structure of this report

This report has been prepared to support the Amendment Report and addresses the
requirements for the SEARs in considering the revised impacts of the amended Project.

This report provides a brief overview of the amended Project, a more detailed description of the
Project is provided in Appendix C of the Amendment Report. This assessment considers the
construction impacts and the land based operational impacts associated with the proposed
amendments to the Project. This assessment has not assessed potential underwater impacts
associated with the proposed amendments to the Project. Therefore, this report should be read
in conjunction with GHD reports titled: Belmont Drought Response Desalination Plant —
Environmental Impact Statement (GHD, November 2019), Belmont Drought Response
Desalination Plant — Noise and Vibration Assessment (GHD, November 2019) and Belmont
Drought Response Desalination Plant — Marine Environment Assessment Amendment Report
(GHD, April 2020).
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1.2.1 Consideration of design changes

The SEARSs relevant to noise and vibration issues for the Project are summarised in Table 1-1
below, including identification of where in this report this requirement has been addressed with
consideration to the Project, as amended (see Section 2).

Table 1-1 SEARs (SSI 17_8896) — Noise and Vibration impacts

Relevant section

An assessment of the likely construction noise impacts of the proposed 4.1

development in accordance with Interim Construction Noise Guideline 51
(DECC, 2009)

An assessment of the likely vibration amenity and structure impacts of 4.1.4
the project under the Assessment Vibration: A Technical Guideline 4.2.4

(DECC, 2006) and German Standard DIN 4150-3 Structural Vibration — 5.1.4
Effects of vibration on structures

An assessment of the likely operational noise impacts of the proposed 4.2
development in accordance with the Noise Policy for Industry 5.2
(EPA, 2017)

Measures to be implemented to minimise noise impacts during both 6

construction and operational phases
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2.

Project changes

2.1

Overview

In addition to the proposed increase in plant capacity, the amended Project includes the
following design changes:

2.2

Seawater intake: Further design development and liaison with Hunter Water’s
construction partners following completion of the EIS identified reliability and construction
risks with the proposed horizontal sub-surface intake system as described in the EIS. An
assessment of the horizontal sub-surface intake system was undertaken against
alternative intake options. This assessment found that a direct ocean intake would
perform considerably better than a sub-surface option across key criteria including
reliability, efficiency and scalability (see Section 2.2).

Power supply: The EIS proposed to meet power requirements for the Project via a minor
upgrade to the existing 11 kV power supply network in the vicinity of Hudson and Marriot
Street. The amendment to the capacity of the water treatment process plant means this is
now unfeasible, due to inability to meet energy requirements. Instead, the Project will
connect to Ausgrid’s 33 kV network in the vicinity of the Project (see Figure 2-1).

Key features of the amended Project

The amended Project for the construction and operation of a drought response desalination
plant, designed to produce up to 30 ML/day of potable water, includes the following key
components (as shown in Figure 2-1):

Direct ocean intake — To ensure provision of sufficient quantities of raw feed water for
the water treatment process plant, a direct ocean intake is proposed as part of the
amended Project, as follows:

— Sea Water Pump Station (On-shore), including a central well, screening and pump
housing, proposed to be a concrete structure (referred to as a wet well) of
approximately nine to 11 m diameter, installed to a depth up to 20 m below existing
surface levels.

— Intake pipeline, the indicative pipeline alignment is approximately 1000 m in length,
extending outwards from the central housing to the off-shore intake structure.
Construction of the intake pipeline would be determined during detailed design;
however, the following construction methodologies/considered and assessed included
Construction method 1 (CM1) Horizontal directional drilling (HDD) and (CM2)
Pipejacking/micro-tunnelling.

— Intake structure (Off-shore), the intake structure would be in the form of a horizontal
intake with a velocity cap structure and low through-screen velocity to minimise
impacts on marine species and habitat. The intake structure would be 5 m in diameter,
have a minimum of 5 m clearance from the seabed and a depth of approximately 18 m
of water.
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. Water treatment process plant — The water treatment process plant would not
significantly change from that described in the EIS. The inclusion of buildings to house
equipment rather than the installation of containerised equipment is the primary change.
The buildings would be placed above ground level and located to allow incremental
installation, if required. Services to and from the process equipment (e.g. power,
communications, and raw feed water (seawater)) would comprise a mix of buried and
overhead methods. The general components of the water treatment process would
comprise:

— Pre-treatment: a pre-treatment system is required to remove micro-organisms,
sediment, and organic material from the raw feed water.

— Desalination: a reverse osmosis (RO) desalination system made up of pressurising
pumps and membranes. These would be comprised of modular components. In
addition, a number of tanks and internal pipework would be required.

— Post treatment: desalinated water would be treated to drinking water standards and
stored prior to pumping to the potable water supply network.

. Brine disposal system — The desalination process would produce up to 56 ML/d of
wastewater, comprising predominantly brine, as well as a small amount of pre-treatment
and RO membrane cleaning waste. The waste brine from the desalination process would
be transferred via a pipeline to a brine pump station at the Belmont WWTW for disposal
via the existing ocean outfall pipe.

. Power supply — Power requirements of the amended water treatment process plant
would require connection to Ausgrid’s 33 kV line to the north-west of the water treatment
process plant site, with new private power line connecting to a substation within the plant
site.

. Ancillary facilities — including a tank farm, equipment housing buildings, chemical
storage and dosing, hardstand areas, stormwater and cross drainage, access roads,
parking areas, and fencing, signage and lighting.

Each of these elements are described further in Appendix C of the Amendment Report.

The desalination plant would be connected to Hunter Water’s potable water network via a
potable water pipeline proposed to be constructed to augment the existing water network. The
pipeline does not form part of the Project and would be part of a separate design and approvals
process.
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3.

Methodology

Acoustic modelling was undertaken using SoundPLAN (Version 8.0) software to predict noise
levels at the nearest sensitive receivers. Modelling was conducted in the same methodology as
outlined in the original assessment (detailed in Belmont Drought Response Desalination Plant —
Noise and Vibration Assessment (GHD, November 2019)). The model was updated to reflect
the proposed changes as detailed in Section 2. The new predicted noise impacts were
compared to the predicted noise impacts in the EIS.
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Impact assessment - Water treatment
process plant

4.1 Construction

4.1.1 Construction works noise

4.1.1.1 Power connection works

To service the amended water treatment process plant design, a change in the power

connection is proposed. It is anticipated that power connection will be to Ausgrid’s 33 kV line to
the north-west of the water treatment process plant site. The new connection means that there
will no longer be a requirement for works at the Marriott Street and Hudson Street intersection.

Table 4-4 shows the indicative equipment that will be used for the connection of the site to the
power grid. The construction activity will be located north west of the water treatment process
plant site (refer to Figure 2-1).

Table 4-1 Power connection construction equipment

Activity Equipment Sound Equivalent Sound
Power Power Level
Level (dB(A))
(CEIGYE
Power connection Pole Installer (Crane 110
) 1 107
with Auger)
Excavator 1 99
Hand Tools 1 1022
Cherry Picker 1 105

1 Sound Power Level and spectrum sourced from BS5228-1 (2009) - Code of practice for noise
and vibration control on construction and open sites. Part 1. Noise.

2 Overall Sound Power Level sourced from AS2436 (2010) — Guide to noise and vibration
control on construction, demolition and maintenance sites.

The predicted noise impact level due to the works associated to the Power connection is shown
in Table 4-2.

Table 4-2 Power connection noise impacts

Construction EIS predicted Amended design
Noise contribution noise predicted
Receiver address Management level, dB(A)* contribution noise
Level (CNML) level, dB(A)
dB(A)
Nine Mile Beach 65 37 45
33 Williams Street, Belmont 48 59 32

1 Comparison level based on Power Upgrade works assessed in Belmont Drought Response
Desalination Plant — Noise and Vibration Assessment (GHD, November 2019) report.

The amended power connection works is predicted to have an increased noise impact on the
nearby Active Recreational receiver (Nine Mile Beach) as predicted in the EIS. The works is
predicted to have a decreased noise impact on the nearest residential receiver (33 Williams
Street). This is due to the location of the works being closer to the Active Recreational receiver
than the residential receiver. The activity is expected to remain under the established CNMLs.
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4.1.1.2 Other construction works

The other methodology and equipment for the construction of the water treatment process plant
amended design will be the same as that was identified for the EIS design. The noise impacts
are not expected to change.

The Project Area will be expanded for the construction of a brine pump station and associated
pipeline. The brine pump station is located on the north eastern corner of Hunter Water
Corporation’s Belmont Wastewater Treatment Works (WWTW) site and the associated pipeline
runs along the site south eastern boundary of the WTWW site. The construction works will be
approximately the same distance to the active recreational receiver (Nine Mile Beach), but
slightly further away from residential receivers.

The construction timeframe for the amended water treatment plant will increase. However, it is
not expected to increase the previously predicted noise impacts as impacts are assessed based
on a 15 minute assessment period (in accordance with the ICNG?).

4.1.2 Site compound noise

There are no changes to the location of the compound or the operations at the compound. No
changes in noise impact from the compound is expected.

4.1.3 Construction traffic noise

The vehicle access paths of the construction works of the amended water treatment process
plant is not expected to change from that assessed in the EIS. The heavy vehicle movements
assessed in the EIS are considered conservative and still applicable for the construction of the
amended design. The light vehicles volumes are expected to increase due to the increase in the
workers required. The peak hour light vehicle movements are expected to increase from 10 to
30 for the amended design. This increase in light vehicle volumes is predicted to have minimal
effect on the noise levels predicted in the EIS due to the heavy vehicle volumes on the road as
part of the EIS construction methodology.

Therefore the noise impacts due to construction traffic is not expected to change from that
assessed in the EIS.

4.1.4 Construction vibration

4.1.4.1 Power connection works

The amended power connection works are proposed at a different location and use a different
methodology than that assessed in the EIS. Based on the increased distance of the amended
works to the nearest building and the indicative construction methodology/equipment, it is
expected that the vibration impact will be less than previously assessed in the EIS construction
methodology. The nearest existing buildings to the works are the buildings associated with the
WWTW. Consideration would be given to vibration impacts on the WWTW and water treatment
process plant buildings (if these are constructed prior to the power connection works).

Table 4-3 contains an extract of the safe working buffer distances required to comply with
human comfort and cosmetic damage for standard dwellings were sourced from the
Construction Noise and Vibration Strategy (Transport for NSW, 2018). The amended works will
require use of other plant and equipment, but excavators and vibratory rollers are some of the
typical equipment that generate the most vibration.

L Interim Construction Noise Guideline (ICNG), DECC 2009.
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Table 4-3 Vibration safe working distances

Cosmetic damage

Human comfort

Activity __ Approx. (OE&H Vibration in Standard
size/weight/model Guideling) dwelling
(BS 7385)
Vibratory Roller 1-2 tonne 15mto20m 5m
2-4 tonne 20 m 6m
4-6 tonne 40 m 12m
7-13 tonne 100 m 15m
13-18 tonne 100 m 20 m
> 18 tonne 100 m 25 m
Small Hydraulic Hammer 300 kg (5to 12t 7m 2m
excavator)
Medium Hydraulic Hammer 900 kg (12 to 18 t 23 m 7m
excavator)
Large Hydraulic Hammer 1600 kg (18 to 34 t 73 m 22m
excavator)
Pile Driver - Vibratory Sheet piles 20m 2mto20m
Jackhammer Handheld Avoid contact with Im
structure

If the construction contractor needs to use any of the above equipment within the corresponding
distances, then a vibration assessment (including vibration monitoring) would be conducted.

4.1.4.2 Other construction works

Similar construction equipment will be used for the water treatment process plant amended
design as those indicated for the construction of the EIS design. Vibration impacts are not
expected based on the indicative equipment and distances to receivers.

No changes to the vibration impacts assessed in the EIS are expected.
4.2 Operation

4.2.1 Operational noise

The EIS design change from a 15 ML/day water treatment process plant to the amended Project
design (30 ML/day) water treatment process plant involves increased sizing and additional
plant/equipment. Noise modelling was conducted with the amended Project design to determine
the potential noise impact.

Table 4-4 shows the indicative equipment that will be used for the operation of the amended
design. The water treatment process plant layout and equipment locations are shown in
Appendix A.

Table 4-4 Operational equipment list

Equipment Quantity Sizing Operation Cycle Unit Sound

Power

Levelt
Intake pumps 2 80 kW Continuous 103 dBA
Raw seawater pumps 2 30 kW Continuous 98 dBA
High pressure (HP) pumps 4 500 kW Continuous 103 dBA
Energy recovery devices (ERD) 4 - Continuous 103 dBA
Permeate transfer pumps 2 10 kW Continuous 94 dBA
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Equipment Quantity Sizing Operation Cycle Unit Sound

Power

Level'

. 2 120 kW . 104 dBA

Potable water delivery pumps 5 60 KW Continuous 101 dBA
Brine discharge pumps 2 100 kw Continuous 104 dBA
Various pumps 4 <5 kW Intermittent < 84 dBA?
Screen and filters - - Intermittent < 84 dBA?

1 Sound Power Level estimated from Engineering Noise Control (ENC) 4.3.

2 Equipment noise contribution is assumed to be 10 dB below other equipment on site.

The predicted desalination plant contribution noise levels for the amended design (30 ML/day)
scenario along with EIS design (15 ML/day) scenario are shown below in Table 4-5.

Table 4-5 Operational noise impacts

EIS design Amended design
Project noise (15 ML/d_ay plant) (30 ML/d.ay plant)
Receiver address trigger level p_red!cted . pred!cted :
L _ dB(A) contribution noise contribution noise
Aeq(15min) level, LAeq(l5min) level, LAeq(lSmin) dB(A)
dB(A)?
Nine Mile Beach 53 53 54
33 Williams Street, Belmont 38 33 35

1 Comparison level based on predicted results detailed in Belmont Drought Response
Desalination Plant — Noise and Vibration Assessment (GHD, November 2019) report.

The operation of the amended design is predicted to have an increased noise impact on nearby
sensitive receivers when compared to the EIS design. The predicted noise levels remain under
the established project noise trigger levels at the nearest residential receiver. It exceeds
established project noise trigger levels at the nearest active recreational receiver (Nine Mile
beach) by 1 dB.

The assessment is conservative in nature, where shielding of noise sources have not been
considered. In reality, it is expected that pumps and other noisy equipment will be housed in
buildings, which would reduce the noise levels.

The following design strategies are recommended to be incorporated into the detailed design of
the amended water treatment process plant:

. Selection of equipment and plant items to limit noise emissions. Where practical and
feasible, motor drives, gear boxes, pumps, etc. would be specified and selected to
achieve a noise level of less than 85 dB(A) at a distance of 1 m, consistent with
occupational health and safety requirements.

. Purpose built acoustic enclosures to be provided where required for large plant items in
order to achieve noise levels of less than 85 dB(A) at 1 m.

4.2.2 Sleep disturbance

No sleep disturbance noise impacts are expected as the predicted noise levels at all residential
receivers are below the screening criteria of Laeqqs min) 40 dBA.
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4.2.3 Operational traffic noise

The operational daily traffic generated is still expected to be within the daily fluctuations of the
existing daily traffic movements. Therefore, no traffic noise impacts are expected from traffic
generated by the operation of the amended Project.

4.2.4 Operational vibration

Given the large distances between the proposed operational equipment and the nearest
sensitive receivers, vibration impacts are not expected during operation of the Project.
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Impact assessment - Direct Ocean
Intake structure

51 Construction

There are three main components that need to be constructed for the Direct Ocean Intake
structure as described in Section 2.2. All other construction noise impacts (other activities,
compounds, traffic) are expected to remain the same as assessed for the EIS Project.

5.1.1 Wet well/sea water pump station construction

Table 5-1 shows the indicative equipment that will be used concurrently for the construction of
the Wet well/Sea water pump station. The construction activity will be located at the Eastern
side of the desalination plant.

Table 5-1 Wet well/sea water pump station construction equipment

Activity Equipment Sound Equivalent
Power Sound Power
Level Level
(dB(A)* (dB(A))
Wet well/sea water Pump 1 97 118
pump station Generator 1 90
construction Welding equipment 1 101
15t Excavator 1 99
30t Crane 1 98
Concrete saw 1 1172
Heavy vehicles 2 108

1 Sound Power Level and spectrum sourced from BS5228-1 (2009) - Code of practice for noise
and vibration control on construction and open sites. Part 1: Noise.

2 Overall Sound Power Level sourced from AS2436 (2010) — Guide to noise and vibration
control on construction, demolition and maintenance sites.

The proposed infrastructure, construction method and operation of the wet well/sea water pump
station is considered comparable to the caisson assessed in the EIS design. The construction
noise impacts of the wet well/sea water pump station has therefore been compared to the
construction noise impacts of the ‘caisson installation’ construction scenario. The ‘caisson
installation’ construction scenario noise impact is detailed in Belmont Drought Response
Desalination Plant — Noise and Vibration Assessment (GHD, November 2019).

The predicted noise impact level due to the construction of the Wet well/seawater pump station
is shown in Table 5-2.

Table 5-2 Wet well/seawater pump station noise impacts

Construction EIS predicted Amended design
Noise contribution noise predicted
Receiver address Management level, dB(A)* contribution noise
Level (CNML) level, dB(A)
dB(A)
Nine Mile Beach 65 54 58
33 Williams Street, Belmont 48 36 36

1 Comparison level based on Caisson Installation levels in Belmont Drought Response
Desalination Plant — Noise and Vibration Assessment (GHD, November 2019) report.

GHD | Report for Hunter Water Corporation - Belmont Drought Response Desalination Plant, 2219573 | 14



The amended Wet well/Sea water pump station construction is predicted to have the same
noise impact on the nearby Active Recreational receiver (Nine Mile Beach) as predicted in the
EIS. It is predicted to have a lower noise impact on the nearest residential receiver (33 Williams
Street). The activity is expected to remain under the established CNMLs.

5.1.2 Intake pipeline installation

The construction of the Intake pipeline can be undertaken with different methods. Two
constructions methods have been identified and assessed for potential noise impacts. The final
construction methodology will be determined by the construction contractor during detailed
design.

The proposed infrastructure, construction method and operation of the intake pipeline is
considered comparable to the ‘intakes’ assessed in the EIS design. The construction noise
impacts of the intake pipeline has been compared to the construction noise impacts of the
‘intake installation’ construction scenario. The ‘intake installation’ construction scenario noise
impact is detailed in Belmont Drought Response Desalination Plant — Noise and Vibration
Assessment (GHD, November 2019).

5.1.2.1 Horizontal Directional Drilling (HDD)

Table 5-3 shows the indicative equipment that would be used concurrently if Horizontal
Directional Drilling methodology is used to install the intake pipeline. The noise generating
activities would primarily be located on the Northern side of the desalination plant.

Table 5-3 HDD equipment list

Activity Equipment Sound Equivalent
Power Sound Power
Level Level
CEIGVE (dB(A))
Horizontal Directional Heavy vehicles 2 108 117
Drilling 15t Excavator 1 99
Generator 1 90
Sump pumps 1 97
Drill Rig Truck 1 1152
Horizontal Boring 1 1112

Hydraulic Jack

1 Sound Power Level and spectrum sourced from BS5228-1 (2009) - Code of practice for noise
and vibration control on construction and open sites. Part 1: Noise.

2 Sourced from WSP Memo 25/11/2019 (PS116285-WAT-MEM-001 RevA)

Table 5-4 shows the predicted noise impact level for the installation of the intake pipeline, if
Horizontal Directional Drilling methodology is employed.

Table 5-4 HDD noise impacts

Construction EIS predicted Amended design
Noise contribution noise methodology
Receiver address Management level, dB(A)* predicted
Level (CNML) contribution noise
dB(A) level, dB(A)
Nine Mile Beach 65 61 51
33 Williams Street, Belmont 48 39 37

I Comparison level based on Intake Installation levels in Belmont Drought Response
Desalination Plant — Noise and Vibration Assessment (GHD, November 2019) report, which
covers the construction of the lateral arms of the subsurface intake structure.
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The installation of the intake pipeline via HDD is predicted to have the lower noise impact on the
nearest sensitive receiver compared to the EIS. The construction activity is expected to remain
under the established CNMLs.

5.1.2.2 Pipejacking/micro tunnelling

Table 5-5 shows the indicative equipment that will be used concurrently if Pipe jacking/micro
tunnelling methodology is used to install the intake pipeline. The noise generating activities
would primarily be located on the northern side of the desalination plant.

Table 5-5 Pipe jacking/micro tunnelling equipment list

Activity Equipment Sound Equivalent
Power Sound Power
Level Level
(dB(A)) * (CLEIGY)
Pipe Jacking/Micro- Auger Drill Rig 1 1162 120
Tunnelling Boring Jack Power Unit 1 1122
Drill Rig Truck 1 1152
15t Excavator 1 99
Heavy vehicles 2 108
30t Crane 1 98
Generator 1 90
Sump pumps 1 97

1 Sound Power Level sourced from BS5228 2009 - Code of practice for noise and vibration
control on construction and open sites

2 Sourced from WSP Memo 25/11/2019 (PS116285-WAT-MEM-001 RevA)

Table 5-6 shows the predicted noise impact level for the installation of the intake pipeline, if Pipe
jacking/Micro tunnelling methodology is employed.

Table 5-6 Pipe jacking/micro tunnelling noise impacts

Construction EIS predicted Amended design
Noise contribution noise methodology
Receiver address Management level, dB(A)* predicted
Level (CNML) contribution noise
dB(A) level, dB(A)
Nine Mile Beach 65 61 54
33 Williams Street, Belmont 48 39 40

1 Comparison level based on Intake Installation levels in Belmont Drought Response
Desalination Plant — Noise and Vibration Assessment (GHD, November 2019) report, which
covers the construction of the lateral arms of the subsurface intake structure.

The installation of the intake pipeline via Pipe jacking/Micro tunnelling is predicted to have a
lower noise impact on the nearby Active Recreational receiver (Nine Mile Beach) compared to
the EIS. It is predicted to have a slightly higher noise impact on the nearest residential receiver
(33 Williams Street). The noise impact is conservative as it has been calculated with the noise
source at ground level when the activity will take place within the wet well, providing shielding.
The construction activity is predicted to remain under the established CNMLs.

5.1.3 Intake structure construction

Table 5-7 shows the indicative equipment that would be used concurrently for the construction
of the intake structure. The noise generating activities will primarily be located out in the ocean
(approximately 870 metres out from the Wet well/Seawater pump station).
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Table 5-7 Intake structure construction equipment list

Activity Equipment Sound Equivalent
Power Sound Power
Level Level
(dB(A)* (dB(A))
Intake Structure 15t Excavator 1 99 109
construction 30t Crane 1 98
Ocean Barges 2 N/A2
Concrete Batching 1 105
Clamshell Excavator 1 105°

1 Sound Power Level and spectrum sourced from BS5228-1 (2009) - Code of practice for noise
and vibration control on construction and open sites. Part 1: Noise.

2 Barges are assumed to be anchored in place and will not generate noise.

3 Overall Sound Power Level sourced from Hitachi ZX350LC datasheet.

The intake structure for the Direct Ocean Intake design does not have a comparable component
in the EIS design. The construction noise impact of the intake structure therefore has not been
compared to any previous construction scenario covered in the EIS. It is noted as an additional
noise source during construction, but not expected to occur concurrently with the other
construction stages.

The predicted noise impact level due to the construction of the intake structure is shown
Table 5-8.

Table 5-8 Intake structure construction noise impacts

Construction EIS predicted Amended design
Noise contribution noise methodology
Receiver address Management level, dB(A) predicted
Level (CNML) contribution noise
dB(A) level, dB(A)
Nine Mile Beach 65 N/AL 31
33 Williams Street, Belmont 48 N/AL 23

1 No comparison level in EIS design.

The construction of the intake structure is predicted to remain under the established CNMLs.

5.1.4 Construction vibration assessment

Construction activities would result in a short-term increase in localised vibration levels, as
energy from equipment is transmitted into the ground and transformed into vibration, which
attenuates with distance. The magnitude and attenuation of ground vibration is dependent on a
range of factors including the method of energy transfer, the vibration frequency and type and
the characteristics of the ground and surrounding topography. Due to complicated ground
conditions and other variables associated with construction vibration, an exact vibration
assessment result is generally not expected from available prediction methods.

Exact details of the equipment sizing and type were not known at the time of writing this report.
This is generally selected by the construction contractor. For reference, an extract of the safe
working buffer distances to comply with human comfort and cosmetic damage for standard
dwellings were sourced from the Construction Noise and Vibration Strategy (Transport for NSW,
2018) is shown in Table 5-9. Note that construction will require use of other plant and
equipment, but excavators and vibratory rollers are some of the typical equipment that generate
the most vibration. The nearest existing buildings to the works are the buildings associated with
the WWTW.
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Table 5-9 Vibration safe working distances

Cosmetic damage

Human comfort

Activity __ Approx. (OE&H Vibration in Standard
size/weight/model Guideling) dwelling
(BS 7385)
Vibratory Roller 1-2 tonne 15mto20m 5m
2-4 tonne 20 m 6m
4-6 tonne 40 m 12m
7-13 tonne 100 m 15m
13-18 tonne 100 m 20 m
> 18 tonne 100 m 25 m
Small Hydraulic Hammer 300 kg (5to 12t 7m 2m
excavator)
Medium Hydraulic Hammer 900 kg (12 to 18 t 23 m 7m
excavator)
Large Hydraulic Hammer 1600 kg (18 to 34 t 73 m 22m
excavator)
Pile Driver - Vibratory Sheet piles 20m 2mto20m
Jackhammer Handheld Avoid contact with Im
structure

These safe working distances are indicative only and may vary depending on the specific
equipment used and the ground conditions. Based on the indicative type of equipment that is
going to be used for construction and the distance between construction areas and receivers, it
is not expected that there will be vibrational impacts on nearby sensitive receivers.

5.2 Operation

No operational noise and vibration are changes expected from the Direct Ocean Intake
structure.
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Summary of results and revised
mitigation measures

A summary of the change in impacts are shown in Table 6-1 below.

Noise modelling results for the construction of the amended water treatment process plant
indicates compliance with the established Construction Noise Management Levels (CNMLS).
The operation of the amended water treatment process plant are predicted to be slightly

(i.e. 1-2 dB) higher than for the EIS design plant. The operation of the amended water treatment
process plant is predicted to have an exceedance of 1 dB at the nearest active recreational
receiver, but remain under the previous established criteria for the nearest residential receiver.

Noise modelling results for the construction of the direct ocean intake indicates compliance with
the established CNMLs. There is no change expected to the operational noise associated with
the direct ocean intake.

The mitigation measures detailed in Belmont Drought Response Desalination Plant —
Environmental Impact Statement (GHD, November 2019) and Belmont Drought Response
Desalination Plant — Noise and Vibration Assessment (GHD, November 2019) are still
appropriate. They should be implemented where reasonable and feasible.
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Table 6-1 Summary of impacts

Description

Impact Changes

(Amended Design verses EIS

Compliance

Water Treatment Process Plant
Construction Noise
Power connection

Other construction works
Construction Compound Noise
Construction Traffic Noise
Construction Vibration

Power connection

Other construction works
Operational Noise

Operational Traffic

Operational Vibration

Direct Ocean Intake
Construction Noise

Wet well/Sea water pump station
Pipeline installation — HDD
Pipeline installation — Pipe jacking

Intake structure

Construction Traffic Noise
Construction Compound Noise
Construction Vibration

Operational Noise
Operational Traffic
Operational Vibration

Design)

Decreased for Residential
Receiver (27 dB)

Increased at Active Recreational
Receiver (8 dB)

No Changes
No Changes
No Changes

Decreased
No Changes
Increased (1 to 2 dB)

No Changes
No Changes

Decreased (0 to 3 dB)
Decreased (2 to 10 dB)

Decreased at Active
Recreational Receiver (7 dB)

Increased at nearest Residential
Receiver (1 dB)

N/A - New infrastructure
No Changes
No Changes

No Changes — refer to Section
5.1.4

No Changes
No Changes
No Changes

Yes

Yes

Yes
Yes
Yes

Yes
Yes

1 dB exceedance at
active recreational
receiver.

Yes
Yes

Yes
Yes
Yes

Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes
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Conclusion

The noise and vibration assessment of the amended Project indicates minimal change in the
overall impacts compared to the design that was assessed previously (Belmont Drought
Response Desalination Plant — Environmental Impact Statement (GHD, November 2019)). An
exceedance of 1 dB at the nearest active recreational receiver is predicted from the amended
water treatment process plant. The noise impacts of the amended Project are predicted to
comply with the previous established criteria/management levels for all other receivers.

The mitigation measures detailed in Belmont Drought Response Desalination Plant —
Environmental Impact Statement (GHD, November 2019) and Belmont Drought Response
Desalination Plant — Noise and Vibration Assessment (GHD, November 2019) are still
appropriate. They should be implemented where reasonable and feasible.
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Appendices
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Appendix A - Site layout
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