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Acronyms 
AS  Australian Standard 

AFW  Amec Foster Wheeler 

AVTG   Assessing Vibration: A Technical Guideline 

BS  British Standard  

CadnaA  Computer Aided Noise Abatement  

CEO  Chief Executive Officer 

CEMP  Construction Environment Management Plan 

dB  Decibels  

DWER  Department of Water and Environmental Regulation 

ENC  Engineering Noise Control 

ENMM  Environmental Noise management Manual 

EP  Environmental Protection 

EPA  Environmental Protection Authority 

FEL  Front End Loader 

GHD  GHD Pty Ltd 

GJ  Gigajoule 

ha  Hectares 

HSA  Herring Storer Acoustics (model 2014) 

IF  Influencing Factor 

kHz  Kilohertz 

KSIA  Kemerton Strategic Industrial Area 

kW  KiloWatt 

LA1  assigned noise level not to be exceeded for more than 1% of the time 

LA10  assigned noise level not to be exceeded for more than 10% of the time 

LAeq  equivalent steady state A-weighted sound level (‘equal energy’) in decibels 
which in a specified time period contains the same acoustic energy as the 
time varying level during the same period. 

Lmax  assigned noise level which is not to be exceeded at any time 

MW  MegaWatt 

PPV  Peak Particle Velocity 

RTA  Road and Traffic Authority 

Rw  Weighted Sound Reduction Index 

SPL  Sound Pressure Level (at a distance from the source, in dB) 

SPP  State Planning Policy 
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SWL  Sound Power Level (of the source, in dB) 

t   tonnes 

tpa  Tonnes per annum 

VDV  Vibration Dose Value 

WA  Western Australia 
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Glossary of terms 

Absorption Coefficient The ratio of energy absorbed by a material to the energy incident upon its 
surface. 

Albemarle Albemarle Lithium Pty. Ltd. 

Albemarle Kemerton 
Plant 

A Lithium Hydroxide Product manufacturing Plant and associated 
infrastructure which is proposed to be established wholly within Lot 510 
Wellesley Road, Wellesley, and operated by Albemarle Lithium Pty Ltd. 

Ambient noise The all-encompassing noise associated within a given environment. It is 
the composite of sounds from many sources, both near and far.  

Background noise The underlying level of noise present in the ambient noise when 
extraneous noise is removed. This is described using the LA90 descriptor. 

dB Decibel, which is 10 times the logarithm (base 10) of the ratio of a given 
sound pressure to a reference pressure; used as a unit of sound. 

dB(A) ‘A-weighted’ decibel measurement. Developed in the 1930s as a way to 
represent the sound frequency sensitivity of the human ear. 

Ground borne 
vibration  

Ground borne vibration is vibration transmitted from source to receiver via 
the medium of the ground. 

Highly sensitive area Under the EPP Noise means that area (if any) of noise sensitive premises 
comprising —  

(a) a building, or a part of a building, on the premises that is used for a 
noise sensitive purpose; and  

(b) any other part of the premises within 15 m of that building or that part 
of the building; 

Influencing factor Relates to noise received at noise sensitive premises, means the 
influencing factor determined under Schedule 3 

Kemerton Strategic 
Industrial Area (KSIA) 

An Industrial Park 17 km north east of Bunbury established to provide a 
location for downstream processing and value adding to the South West’s 
primary resources. It comprises a 2,024 ha Industry Zone, 284 ha Ancillary 
Industry zone and 5,200 ha Industry Buffer Zone. 

LA10 (Time) The A-weighted arithmetic average of the sound pressure level that is 
exceeded for 10 percent of the measurement period. This is considered 
representative of the average maximum noise. 
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LA10 assigned level An assigned level which, measured as a LA Slow value, is not to be 
exceeded for more than 10% of the representative assessment period. 

LA90 (Time) The A-weighted sound pressure level that is exceeded for 90% of the time 
over which a given sound is measured. This is considered to represent the 
background noise e.g. LA90 (15 min). 

LAeq (Time) Equivalent sound pressure level: the steady sound level that, over a 
specified period of time, would produce the same energy equivalence as 
the fluctuating sound level actually occurring. 

LAmax The maximum sound level recorded during the measurement period. 

LAFmax The maximum sound level recorded during the measurement period using 
a fast time response. 

Lithium Hydroxide 
Product 

Lithium hydroxide monohydrate (the product) 

Mitigation Reduction in severity. 

Peak particle velocity 
(PPV) 

Current practice for assessments of the risk of structural damage to 
buildings use measurements of peak particle velocity (PPV) ground 
vibration (vp), which is the maximum vector sum of the three orthogonal 
time-synchronized velocity components. 

Plant Industrial processing infrastructure used to manufacture Lithium Hydroxide 
Product from spodumene containing ore concentrate. 

Project The construction and operation of the Albemarle Kemerton Plant. This is 
the ‘Project’. 

Receiver A noise modelling term used to describe a map reference point where 
noise is predicted. A sensitive receiver would be noise sensitive premises 
defined by the Regulations. 

Representative 
assessment period 

A period of time of not less than 15 minutes, and not exceeding 4 hours, 
determined by an inspector or authorised person to be appropriate for the 
assessment of a noise emission, having regard to the type and nature of 
the noise emission. 

RMS or Vrms Root mean square (velocity). 

Short-term vibration Vibration that occurs so infrequently that it does not cause structural 
fatigue nor does it produce resonance in the structure.  
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Sound pressure level 
(SPL) 

The Sound Pressure level is the change in air pressure above and below 
the average atmospheric pressure (amplitude) cause by a passing 
pressure wave; this is then converted to decibels and can be abbreviated 
as SPL or Lp. Measured in decibel. 

20 times the logarithm to the base 10 of the ratio of the RMS sound 
pressure level to the reference sound pressure level of 20 micro Pascals. 

Sound Power Level 
(SWL) 

This is defined as the average rate at which sound energy is radiated from 
a sound source and is measured in watts (W). The Sound Power Level 
can be abbreviated as PWL or Lw. Measured in decibel. 

Spodumene ore 
concentrate 

Naturally occurring lithium aluminosilicate material with crystalline zeolite 
structure (used as a 6.0% Li2O concentrate) 

Sodium Sulfate By-
product 

By product of the Lithium Hydroxide Product manufacturing process. Non-
toxic white powder which is highly soluble in water. Classed as hazardous 
in case of eye contact which can cause damage. It is also a slightly 
hazardous irritant in the case of contact with skin, ingestion or inhalation. 

Tailings The residual solids, comprising aluminosilicate, gypsum and small levels 
of other salts, after the lithium extraction process, including approximately 
30% water  

Tonality means the presence in the noise emission of tonal characteristics where 
the difference between —  

(a) the A-weighted sound pressure level in any one-third octave band; and  

(b) the arithmetic average of the A-weighted sound pressure levels in the 2 
adjacent one-third octave bands,  

is greater than 3 dB when the sound pressure levels are determined as 
LAeq,T levels where the time period T is greater than 10% of the 
representative assessment period, or greater than 8 dB at any time when 
the sound pressure levels are determined as LA Slow levels. 

Vibration dose value 
(VDV) 

As defined in BS6472 – 1992, the vibration dose value is given by the 
fourth root of the integral of the fourth power of the frequency weighted 
acceleration.  

Vibration The variation of the magnitude of a quantity which is descriptive of the 
motion or position of a mechanical system, when the magnitude is 
alternately greater and smaller than some average value or reference. 

Vibration can be measured in terms of its displacement, velocity or 
acceleration. The common units for velocity are millimetres per second 
(mm/s).  
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1. Introduction 
Albemarle Lithium Pty Ltd (Albemarle) is proposing to establish the Albemarle Kemerton Plant, 
which is a Lithium Hydroxide Product manufacturing Plant and associated infrastructure (the 
Project), within the Kemerton Strategic Industrial Area (KSIA) approximately 17 kilometres 
north-east of Bunbury, Western Australia (WA). The Plant will produce lithium hydroxide 
monohydrate (Lithium Hydroxide Product) which will be transported by road to the Fremantle 
Port from where it will be exported. 

This report is subject to, and must be read in conjunction with, the limitations presented in 
Section 1.3 and the exclusions, assumptions and qualifications contained throughout the report. 

1.1 Purpose of this report 

This document has been prepared to support the formal referral for the Albemarle Kemerton 
Plant to the Environmental Protection Authority (EPA) under Section 38 of the Environmental 
Protection Act 1986 (EP Act). It provides information on the potential noise and vibration 
environmental impacts and proposed mitigation measures associated with the construction and 
operation of the Plant.  

1.2 Scope of work 

GHD Pty Ltd (GHD) was commissioned by Albemarle to prepare environmental approvals 
documentation for the Project. As part of this commission, GHD was required to assess the 
potential acoustic impacts from the construction and operation of the Albemarle Kemerton Plant. 
The study’s scope was to: 

 Undertake a desk-top review to identify changes to key environmental noise catchment 
areas and noise sensitive receivers from aerial and terrestrial photography. 

 Undertake a baseline industrial noise assessment for the KSIA. 

 Review project specific noise goals for the operation of the Project with consideration of the 
Environmental Protection (Noise) Regulations 1997. 

 Identification of the likely principal noise and vibration sources during construction and 
operation and their potential impacts on sensitive receivers. 

 Provide a desk-top assessment of construction noise and vibration impacts based on the 
proposed construction activities and program (no noise modelling involved). 

 Undertake desk-top noise modelling to predict sound pressure levels emanating from the 
proposed operation of the Plant. 

 Provide a desk-top review of operational traffic noise. 

 Recommend in-principle noise mitigation measures to predict sound pressure levels 
emanating from the conversion plant. 

 Provision of noise and vibration assessment report. 

1.3 Limitations 

This Report has been prepared by GHD for Albemarle Lithium Pty Ltd and may only be used 
and relied on by Albemarle Lithium Pty Ltd for the purpose agreed between GHD and Albemarle 
Lithium Pty Ltd as set out in Section 1.1 of this report and the scope of works as set out in 
Section 1.2 of this report. 
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GHD otherwise disclaims responsibility to any person or legal entity other than Albemarle 
Lithium Pty Ltd arising in connection with this report. GHD also excludes implied warranties and 
conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 
specifically detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions 
encountered and information reviewed at the date of preparation of the report. GHD has no 
responsibility or obligation to update this report to account for events or changes occurring 
subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions 
made by GHD described throughout this report. GHD disclaims liability arising from any of the 
assumptions being incorrect. 

To the maximum extent permitted by law, all implied warranties and conditions in relation to the 
services provided by GHD and the Report are excluded unless there are expressly stated to 
apply in the Report. 

GHD has prepared this report on the basis of information provided by Albemarle Lithium Pty Ltd 
and others who provided information to GHD (including other consultants or Government 
authorities), which GHD has not independently verified or checked beyond the agreed scope of 
work. GHD does not accept liability in connection with such unverified information, including 
errors and omissions in the report which were caused by errors or omissions in that information. 

The opinions, conclusions and any recommendations in this report are based on information 
obtained from, and testing undertaken at or in connection with, specific sample points, 
undertaken by third party. Site conditions at other parts of the Site may be different from the Site 
conditions found at the specific sample points. 

Site conditions may change after the date of this report. GHD does not accept responsibility 
arising from, or in connection with, any change to the site conditions. GHD is also not 
responsible for updating this report if the Site conditions change. 
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2. Project overview 
2.1 Site location 

The proposed location of the Albemarle Kemerton Plant is Part Lot 510, Wellesley Road, 
Wellesley within the Shire of Harvey. The proposed location is in the Strategic Industry Zone of 
the KSIA, approximately 17 km north-east of Bunbury, WA. The KSIA is a 7,508 ha Industrial 
Park comprising a 2,024 ha Strategic Industry Zone (Industrial Core), a 284 ha Ancillary 
Industry Zone (support industry area) and a 5,200 ha Industry Buffer Zone (Buffer) (Raymond 
2015). The KSIA is the largest industrial area in the South West of WA and is one of the State’s 
designated strategic industrial areas. (Markovic 2015). 

The Albemarle Kemerton Plant will occupy approximately 87 ha of Lot 510, Wellesley Road 
which is owned by LandCorp and will be leased for the duration of Plant operations. A service 
corridor will be developed connecting the Site with Marriott Road to the south. The location of 
the Project, which includes the service corridor, is shown in Figure 2-1.  

Spodumene ore concentrate, Lithium Hydroxide Product, Sodium Sulfate By-product, tailings 
and reagents will be transported to / from the Site by road. Spodumene ore concentrate will be 
transported 95 km from the Talison Lithium Operations, located in Greenbushes, WA. Lithium 
Hydroxide Product will be transported by road, 155 km to the Port of Fremantle for export. 
Sodium Sulfate By-product will also be transported by road to either Fremantle or Bunbury Port 
for export. Tailings will be transported by road to a licensed Class III landfill facility. 

. 
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Figure 2-1 Project location map 
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2.2 Project timing and capacity 

Development of the Project will commence in 2018 subject to final investment decision and 
receipt of required approvals. Initial production is scheduled to commence by 2020 and the 
Proposal has an intended operating life of approximately 25 years. The Plant will comprise a 
series of 20,000 tonne per annum (tpa) Lithium Hydroxide Product process trains. Initial 
production will commence with operation of a single train at a rate of 20,000 tpa, increasing in 
stages with the addition of up to four more 20,000 tpa trains to a potential output of 100,000 tpa 
of Lithium Hydroxide Product by around 2025.  

The Plant will run 24 hours a day, 7 days a week. 

2.3 Site preparation and construction 

Initial development of the Site will involve clearing of up to 87.7 ha of vegetation (native and 
plantation) via bull dozer, and cut-and-fill earthworks to establish the required ground level and 
grades. In addition to the excavation and fill earthworks, Albemarle will also establish a 
temporary diversion of a drain passing through the south east corner of the Site.  

Construction of the Plant will be undertaken in stages. Construction of the first of up to five 
20,000 tpa Lithium Hydroxide Product process trains is planned to commence in Q2 2018 and is 
expected to be completed by 2020. Construction of supporting infrastructure and services is 
also planned to be completed within this timeframe.  

Construction works will include: 

• Establishment of temporary construction facilities within the Proposal Area. This will 
include demountable office/s, laydowns, Site amenities, storage facilities, electric 
generators, temporary water storage tanks and fuel supply with secondary containment. 

• Establishment of temporary Site drainage for stormwater control. 

• Establishment of a service corridor between the Site and Marriott Road to provide 
access during the construction phase for import and export of equipment, personnel, 
construction materials, infrastructure and wastes.  

• Ground preparation works for services, building and infrastructure development. 

• Installation of required services, buildings, Process Plant and supporting infrastructure 
such as storage tanks, bunding, ponds and Water Treatment Plant. 

• Installation of amenities and associated septics. Accommodation is not required at the 
Plant. 

• Connection of Site services. 

• Establishment of access roads for the Site and installation of access control points at 
the Site entry and exit. 

• Bitumising/hard surfacing of the majority of the Site. There will be minimal areas of open 
ground and vegetation on the Site apart from a vegetation screen along the eastern 
boundary between the Site and Kemerton Road.  

2.4 Process description 

The Plant will process up to one million tonnes per year of spodumene ore concentrate 
(containing 6% lithium oxide) via pyrometallurgical and hydrometallurgical unit operations to 
produce lithium hydroxide monohydrate as the final product. The process also produces sodium 
sulfate as a by-product and tailings as waste. Further details on management of the tailings 
waste product is included in the Waste Management section.  
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The main process operations are as follows: 

1. Spodumene delivery, by B-double road vehicle, tipped into a covered receival area 

2. Calcination 

3. Acid Roast with Sulfuric Acid 

4. Water Leach 

5. Tailings Filtration.  

6. Impurity Removal from Lithium Sulfate Solution 

7. Lithium Sulfate Solution Recovery 

8. Lithium Sulfate Solution Causticisation with Sodium Hydroxide 

9. Sodium Sulfate Decahydrate Crystallisation and Separation 

10. Sodium Sulfate By-product Crystallization, Drying and Packaging 

11. Crude Lithium Hydroxide Monohydrate Crystallisation 

12. Pure Lithium Hydroxide Monohydrate Crystallisation 

13. Lithium Hydroxide Monohydrate Drying 

14. Lithium Hydroxide Monohydrate Packaging  

A schematic flow diagram of the overall process is shown in Figure 2-2. 

Refer to Figure 2-3 for project processing plant layout. 
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Figure 2-2 Spodumene refining process flow diagram 
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Figure 2-3 Project processing plant layout 
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2.4.1 Transport 

Construction of the Project is likely to increase traffic on surrounding roads by up to 600 
construction vehicle movements per day. The majority of the construction traffic will occur 
outside of the am/pm peak hours.  

The road transport movements associated with transporting materials to and from the Plant 
include:  

 Transport of spodumene ore concentrate from the Talison Greenbushes Lithium 
Operation.  

 Transport of packaged Lithium Hydroxide Product and Sodium Sulfate By-product in 
shipping containers to Fremantle Port (or alternatively Bunbury Port in the case of 
Sodium Sulfate By-product).  

 Transport of tailings to a licensed Class III landfill facility.  

 Transport of reagents including sulfuric acid, sodium hydroxide, lime, limestone sand, 
phosphoric acid and diesel fuel from local suppliers or distributors within a 155 km radius. 

Transport of spodumene ore concentrate, packaged products and tailings is planned to be 
undertaken using B-double trucks. Reagents will be transported by suitably licensed carriers 
using the appropriate road transport vehicles. Initially transport is expected to occur during 
daylight hours however as production increases with construction and commissioning of 
additional production trains transport is likely to increase to 24/7 operation. A summary of the 
expected road transport movements to transfer materials to and from the Site is included in 
Table 2-1.  

Table 2-1 Proposed road transport requirements for the Project per day 

Transported Material Initial expected material 
transport movements 
(20,000tpa) 

Maximum expected material 
transport movements 
(100,000tpa) 

Spodumene ore concentrate 10  50 
Lithium hydroxide monohydrate 2 10 
Sodium sulfate by-product 4 20 
Tailings 12 70 
Reagents 9 45 

2.4.2 Stockpiles 

The following stockpiles are managed on-site: 

1. Spodumene ore concentrate: The feed material is trucked to Site and off-loaded (tipper truck) 
into warehouse facilities where it is stacked in heaps and moved by front-end-loader (FEL). It is 
currently envisaged that this warehouse facility would store three days’ worth of material, per 
train 

2. Acid Roasted solids: This material is produced in the calcining-roasting operation and then 
stockpiled inside a warehouse facility where it is stacked in heaps and moved by front-end-
loader (FEL).  

Typically the warehouse facility would only house 3 days’ worth of material, per train 

2.4.3 Energy use and atmospheric emissions 

Natural gas will be the primary fuel source used to fire kilns, boilers and heat the product dryers. 
Gas will be piped at a rate of 100-300 GJ per hour per process train. Electricity will be supplied 
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from the nearby Western Power sub-station with an initial typical load of 11 MW per process 
train.  

A single 13.1 MW output steam boiler (equivalent to SZS20) will be used on each train.  
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3. Project noise sources 
3.1 Construction 

Noise and vibration emissions may be generated as a result of construction of the Albemarle 
Kemerton Plant. Construction works are due to commence as soon as all relevant approvals 
and permits are obtained and is expected to occur over an 18 to 24 month period per train. 

As discussed in Section 2, construction activities expected to be undertaken include civil 
excavation and earthworks, building construction, equipment fabrication and installation, waste 
removal and materials transfer. Major noise sources are anticipated to be present during these 
construction activities. Construction activities will occur during normal construction hours (7.00 
am and 7.00 pm Monday to Saturday). If work outside these times in required necessary 
approvals will be required from the Shire of Harvey. Where possible, activities that could result 
in elevated noise levels will be scheduled during normal construction hours. 

During construction, there will be road traffic generated from equipment, materials and large 
plant item delivery. Up to 600 truck movements per day are expected during construction, 
although the majority of the construction traffic will occur outside of the am/pm peak hours. 

Over the peak construction period, there will be up to 450 concrete trucks traversing to the 
south via Marriott Rd, then Forrest Highway, to a Concrete facility in Davenport. Up to 150 steel 
and equipment trucks will be traversing to the north via Marriott Rd, then Old Coast Road, to  
Henderson. 

A desk-top assessment of construction noise and vibration has been undertaken in Section 6. 

3.2 Operational 

Identified major noise sources resulting from operation of the Albemarle Kemerton Plant are 
outlined below based on the information provided by Amec Foster Wheeler (AFW): 

 Calcined spodumene mills: five grated ball mills. The mill will be 4 m off the ground. The 
mill will be acoustically treated as necessary to achieve a sound power level of not more 
than 83 dB(A). 

 Calcining off-gas fan: five centrifugal fans, installed 2 m off the ground. The calciner fan 
stack will be designed at a minimum 30 m stack height and located next to a bag filter. 

 Calcining cooler evaporator: five evaporators will be located off the cooler shell, acoustically 
treated as necessary to achieve sound power level of not more than 100 dB(A). 

 Ball mill off-gas fan: five centrifugal fans, installed 2 m off the ground. The ball mill fan stack 
will be designed at a minimum 30 m stack height and located next to a bag filter in the close 
proximity to ball mill. 

 Roast scrubber ventilation fan: five centrifugal fans, installed 2 m off the ground. The 
scrubber fan stack will be designed at a minimum 30 m stack height and located next to the 
ESP. 

 Roast flue gas fan: five centrifugal fans, installed 2 m off the ground. The flue gas fan stack 
will be designed at a minimum 30 m stack height and located next to the roast kiln. 

 Roast cooler evaporator: five evaporators located off the cooler shell. 

 Roast cooler off-gas fan: five centrifugal fans, installed 2 m off the ground. The cooler fan 
stack will be designed at a minimum 30 m stack height and located next to the roast cooler 
bag filter. 
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 Leach ventilation fan: five centrifugal fans, installed 2 m off the ground. The ventilation fan 
stack will be designed at a minimum 20 m stack height and located next to the leach area. 

 Belt filter vacuum pump: a total of 10 pumps (two for each train), installed 2 m above 
ground. The pumps are acoustically treated as necessary to achieve a sound power level of 
not more than 85 dB(A). 

 Sodium sulphate dryer off-gas fan: five centrifugal fans, installed 2 m off the ground, 
located at the sodium sulphate dryer. The fans are acoustically treated as necessary to 
achieve a sound power level of not more than 100 dB(A). 

 Lithium hydroxide dryer off-gas fan: five centrifugal fans, installed 2 m off the ground. The 
fan stack will be designed at a minimum 20 m stack height and located close to the lithium 
hydroxide dryer. 

 Lithium hydroxide cooler off-gas fan: five centrifugal fans, installed 2 m above ground. The 
fan stack will be designed at a minimum 20 m stack height and located close to the lithium 
hydroxide dryer. 

 Potassium removal ventilation fan: five centrifugal fans, installed 2 m off the ground 
acoustically treated as necessary to achieve a sound power level of not more than 100 
dB(A), and located at the lithium carbonate tank vent pipe. 

 Crude LiOH crystallizer ventilation fan: five centrifugal fans, installed 2 m above ground five 
centrifuges and acoustically treated as necessary to achieve a sound power level of not 
more than 100 dB(A). The fan stack will be designed at a minimum 20 m stack height and 
located close to the crude LiOH crystallizer  

 Pure LiOH crystalliser ventilation fan: five centrifugal fans, installed 2 m above ground. The 
fans are acoustically treated as necessary to achieve sound power level of not more than 
100 dB(A). The fan stack will be designed at a minimum 20 m stack height and located 
close to the pure LiOH crystallizer. 

 Compressed air plant: a total of 10 air compressors (two for each train) installed with an 
acoustic treatment as necessary to achieve a sound power level of not more than 85 dB(A). 

 Lime sand mills: two ball mills. The mill will be 4 m off the ground with sound power level of 
not more than 108 dB(A). 

 Refrigeration plant: five refrigeration plants, acoustically treated as necessary to achieve a 
sound power level of not more than 100 dB(A). 

 Steam boiler: five 13.1 MW steam boilers separately located within the boiler building. 

 Steam boiler flue gas fan: five boiler flue gas ID fans (75 kW each) separately located 
within the boiler building. 

 Steam boiler stack: five steam boiler stacks designed at a minimum 20 m stack height and 
located in the centre of boiler building. 

 Front end loaders with bucket capacity of 3 to 6 cubic metre; a total of 11 loaders, three at 
the spodumene storage and feed, five at the acid solids storage and reclaim, and three at 
the tailings.  

 Mobile crane: one 25t mobile crane for maintenance. 

 One small skid steer loader. 

 Rough terrain crane: one of 45t crane for maintenance. 

 Spodumene delivery and stockpile: Spodumene will be delivered to Site by up to 50 B-
double trucks per day to the enclosed stockpile area. 



 

GHD | Report for Albemarle Lithium Pty Ltd  - Albemarle Kemerton Plant, 6136286 | 13 

 Importing and exporting ancillary materials during operations including acid and caustic 
materials, at a rate of up to 10 trucks per day at full capacity. 

 Product handling building: The product handling building is constructed with metal clad 
sides and roof. Trucks will park adjacent to the building for loading of containers which are 
loaded by five container forklifts, 10 multipurpose forklifts (2t capacity) and five reagents 
and workshop forklifts (5t capacity).  

 Enclosed conveyors. 

An assessment of operational noise has been made in Section 7. 

3.3 Road traffic 

The Albemarle Kemerton Plant project will increase road traffic volumes on the local road 
network, including Marriott Road, Old Coast Road and Forrest Highway. 

There would be an increase in traffic movements associated with the Project during construction 
and operation. During construction, this would include transport of construction materials and 
removal of waste from the Site and movement of construction personnel to and from the Site. 

During operation, increases in traffic would be associated with heavy vehicles for transport of 
raw materials and products and delivery of materials, as well as operations personnel traffic. 

During construction, there will be road traffic generated from equipment, materials and large 
plant item delivery, although the majority of the construction traffic will occur outside of the 
am/pm peak hours. 

There would also be commuter and other contractor vehicle movements. 

As discussed in Section 2.4.1, during operation up to 50 trucks movement per day (at full 
capacity) are estimated, for transport of spodumene ore concentrate to the Plant.  
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4. Existing environment 
4.1 Existing noise environment 

A review of aerial photography indicates that the Project is located in an industrial area. The 
existing noise environment within the vicinity of the Site is anticipated to be dominated by the 
following local noise sources such as: 

 Surrounding industries, potentially Kemerton Wastewater Treatment Plant, Simcoa 
Operations Pty Ltd, Cristal Kemerton, Coogee Chlor Alkali Ltd, and Kemerton Power 
Station. 

 Traffic noise associated with Forrest Highway/Old Coast Road 

 Occasional road traffic noise on Marriott Rd 

 Natural (leaves rustling, wind in trees and bird and insect calls) 

 Ocean noise, such as wave break on nights conducive to sound travel and increased wave 
action 

4.2 Kemerton Strategic Industrial Area future industries 
contribution 

The potential noise emissions from the KSIA have been predicted using a model developed to 
assess cumulative noise impacts for all major noise emitting industries, which is updated from 
time to time. The last update of the model occurred in 2014 (Herring Storer Acoustics, 2014). 

The LA10 noise contour from the Herring Storer Acoustics (HSA) Model under worst case night 
noise propagation conditions has been provided in 0G.I. 

The HSA report (Herring Storer Acoustics, 2014) recommends that:  

“This case applies to the southern end of the Industrial Park where there are already 
established industries. Whilst noise emissions from these industries currently comply with 
Regulatory requirements, if new high noise industries commence operations in their vicinity, 
the overall noise received at certain locations beyond the buffer could exceed the assigned 
noise levels. It is therefore recommended that a conservative approach be adopted to any 
new industry seeking to locate in this southern end of the Park, by restricting their noise 
emissions to a level that results in noise from that industry not exceeding 32 dB(A) within 
100 metres of Old Coast Road and 30 dB(A) at all other locations outside the buffer. This will 
ensure noise received from all industries at noise sensitive premises beyond the buffer does 
not exceed the Regulatory LA10 night time noise level of 40 dB(A).” 
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4.3 Receiver locations 

The Project is located in a predominantly industrial area. Desktop aerial photography and 
project information were used to determine the proximity of the closest noise sensitive receivers. 

The identified existing residential premises locations in the surrounding area are detailed in 
Table 4-1. 

The nearest identified sensitive receiver is located approximately 1.2 km away to the east of the 
Project boundary. Refer to Figure 4-1 for a surrounding sensitive receiver location map. 

 

Table 4-1 Identified nearby noise sensitive receivers locations 

ID Easting (m) Northing (m) Elevation (m AHD) 
R1 386101 6,323,421 20 
R2 387,428 6,323,464 19 
R3 388,979 6,323,457 20 
R4 389,026 6,323,474 19 
R5 388,987 6,323,775 9 
R6 388,255 6,324,037 1 
R7 388,637 6,324,471 47 
R8 387,962 6,324,723 38 
R9 386,939 6,325,848 1 
R10 386,752 6,326,078 54 
R11 386,235 6,325,931 58 
R12 386,224 6,326,057 54 
R13 384,270 6,328,386 38 
R14 384,150 6,328,453 36 
R15 384,056 6,328,595 31 
R16 384,051 6,328,248 42 
R17 383,711 6,328,374 38 
R18 383,406 6,328,480 34 
R19 383,488 6,328,612 30 
R20 383,366 6,328,707 27 
R21 383,474 6,328,844 23 
R22 380,655 6,326,537 36 
R23 380,790 6,326,511 37 
R24 380,793 6,326,688 32 
R25 380,707 6,326,762 29 
R26 380,789 6,326,883 25 
R27 380,782 6,326,998 22 
R28 383,700 6,328,983 18 
R29 380,494 6,324,577 40 
R30 380,517 6,324,525 42 
R31 380,514 6,324,500 42 
R32 380,577 6,324,469 44 
R33 380,729 6,324,312 49 
R34 380,651 6,324,301 49 
R35 380,254 6,325,182 20 
R36 384,026 6,328,971 19 
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Figure 4-1 Surrounding noise sensitive receivers locations 
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5. Assessment criteria 
Environmental noise is managed through the Environmental Protection (Noise) Regulations 
1997 (the Regulations). The Regulations specify maximum allowable external noise levels at 
noise sensitive, commercial and industrial premises. The Regulations also state requirements 
for construction sites. 

5.1 Construction noise 

The Regulations state that for construction work carried out between 7.00 am and 7.00 pm on 
any day which is not a Sunday or public holiday: 

 Construction work must be carried out in accordance with control of environmental noise 
practices set out in Section 6 of Australian Standard (AS) 2436-2010 (R2016) Guide to 
Noise and Vibration Control on Construction, Demolition and Maintenance Sites. 

 The equipment used for construction must be the quietest reasonably available. 

 The Chief Executive Officer (CEO) (of the Department of Water and Environmental 
Regulation (DWER)) may request that a noise management plan be submitted for the 
construction work at any time and be complied with during construction activities. 

For construction work done outside these hours: 

 The construction work must be carried out in accordance with the control of environmental 
noise practices set out in Section 6 of AS 2436-2010 (R2016). 

 The equipment used for construction will be the quietest reasonably available. 

 The contractor must advise all nearby sensitive receptors likely to receive noise levels 
which fail to comply with the assigned levels under Regulation 8 (Table 5-1) of the work to 
be done at least 24 hours before it commences. 

 The contractor must show the CEO that it was reasonably necessary for the work to be 
done out of hours. 

 The contractor must submit to the CEO a noise management plan at least seven days prior 
to the commencement of out of hours work and the plan must be approved by the CEO 
before work commences. The plan must include details of: 

– Reasons for the construction work needing to be completed out of hours. 

– Details of activities which are likely to result in noise emissions that lead to exceedance 
of assigned levels. 

– Predictions of the noise emissions on the Site. 

– Details of measures used to control noise (including vibration) emissions. 

– Procedures to be adopted for monitoring noise (including vibration) emissions. 

– Complaint response procedures to be adopted. 

5.2 Operational noise 

Environmental noise is managed through the Environmental Protection (Noise) Regulations 
1997 (the Regulations). The Regulations specify maximum allowable external noise levels at 
noise sensitive, commercial and industrial premises.  

The Regulations (Regulation 7) define prescribed standards for noise emissions as follows: 

7. (1) Noise emitted from any premises or public place when received at other premises – 
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(a) Must not cause or significantly contribute to, a level of noise which exceeds the 
assigned level in respect of noise received at premises of that kind. 

(b) Must be free of – 

(i) Tonality (e.g. whining or droning) 

(ii) Impulsiveness (e.g. a siren) 

(iii) Modulation (e.g. banging or thumping) 

The assigned levels (Regulation 8) are shown in Table 5-10F

1. 

Table 5-1 Assigned Noise Levels – dB(A) 

Type of Premise 
Receiving Noise Time of Day 

Assigned Level, dB(A) 

LA10 LA1 LAmax 

Noise sensitive premises: 
highly sensitive area1 F

2 

7:00 am to 7:00 pm Monday to 
Saturday (Day) 45 + IF 55 + IF 65 + IF 

9:00 am to 7:00 pm Sunday and 
public holidays (Sunday) 40 + IF 50 + IF 65 + IF 

7:00 pm to 10:00 pm all days 
(Evenings) 40 + IF 50 + IF 55 + IF 

10:00 pm on any day to 7:00 am 
Monday to Saturday and 9:00 am 
Sunday and public holidays 
(Night) 

35 + IF 45 + IF 55 + IF 

Noise sensitive premises: 
any area other than highly 
sensitive area 

All hours 60 75 80 

Commercial premises All hours 60 75 80 
Industrial and utility 
premises other than those 
in the Kwinana Industrial 
Area 

All hours 65 80 90 

IF = Influencing Factor 

As defined by the Regulations (refer to glossary and terms), the representative assessment 
period adopted for this Project is over a 15-minute duration, which would provide a measure of 
conservatism. 

Tonality, impulsiveness and modulation are defined in Regulation 9. Noise is to be taken to be 
free of these characteristics if: 

(a) The characteristics cannot be reasonably and practicably removed by techniques 
other than attenuating the overall level of noise emission. 

(b) The noise emission complies with the standard after the adjustments of Table 
5-22F

3 are made to the noise emission as measured at the point of reception. 

                                                      
1 Refer to Glossary and terms for an explanation of noise terminology. 
2 Highly sensitive areas include a building, or a part of a building, on the premises that is used for a noise sensitive purpose and 

any other part of the premises within 15 metres of that building or that part of the building. 
3 Adjustment applies where noise emission is not music 
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Table 5-2 Adjustment for Intrusive or Dominant Noise Characteristics (dB)3F

4 

Tonality4 F

5 Impulsiveness5F

6 Modulation6F

7 
+5 +5 +5 

Assigned noise levels (Table 5-1) have been set differently for noise sensitive, commercial, 
industrial, and utility premises. For noise sensitive premises an influencing factor (IF) is 
incorporated into the assigned noise levels. The IF depends on land use zonings within circles 
of 100 m and 450 m radius from the noise receiver, to determine: 

 Proportion of industrial land use zonings 

 Proportion of commercial zonings 

 Presence of major (more than 15,000 vehicles per day) or secondary (6,000 to 15,000 
vehicles per day) roads 

For noise sensitive residences, the time of day also affects the assigned levels. The Regulations 
define three types of assigned noise level: 

 LA10 assigned noise level which is not to be exceeded for more than 10 percent of the 
time 

 LA1 assigned noise level which is not to be exceeded for more than one percent of the 
time 

 LAMax assigned noise level means a noise level which is not to be exceeded at any time 

The LA 10 noise criteria is the most significant criteria for this assessment because of the 
continuous noise emissions from the proposed operations of the mechanical plant and 
equipment from the Project. 

5.2.1 Influencing factor 

Schedule 3 of the Regulations, details the methodology in determining the influencing factor, 
which will be used in defining the assigned level. 

Two concentric circles of radius 100 m and 450 m shall be drawn in an appropriate land use 
map, with the centre of the circles at the noise sensitive premises. Subsequently, the area of 
Type A (industrial and utility premises) and Type B (commercial premises) enclosed within the 
two circles are to be identified. 

The influencing factor can be calculated using the following formula: 

Influencing factor (dB) =  1/10 (sum of Type A percentages for both circles) +  

1/20 (sum of Type B percentages for both circles) +  

transport factor or 6, which ever is the lesser amount. 

Surrounding noise sensitive receivers are identified in Section 4.3 of this report. 

For this assessment it has been assumed that the IF will be zero for all identified noise sensitive 
premises surrounding the Albemarle Kemerton Plant. In this way a level of conservatism is 
added to the assessment, in that the criteria (assigned noise levels) set for the project becomes 
more stringent. 

                                                      
4 Adjustment applies where noise emission is not music. 
5 Adjustments are cumulative to a maximum of 15 dB. 
6 Any area other than highly sensitive area. 
7 Any area other than highly sensitive area. 
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5.2.2 Kemerton Strategic Industrial Area Policy 

Under the Regulations, specific conditions apply to noise emissions from the Kemerton 
Industrial Park. Item 5 of section 2, schedule 3 of the Regulations state: 

“Where a noise emission from any premises located within the boundaries of the area known 
as the Kemerton Strategic Industrial Area  Policy Area, as specified in the Shire of Harvey 
District Planning Scheme No. 1, is assessed, an adjustment of 5 dB is to be added to the 
influencing factor determined under subclause (1) at the point of reception of the noise 
emission in respect of any period between —  

(a) 0900 hours and 1900 hours on a Sunday or public holiday;  

(b) 1900 hours and 2200 hours on any day;  

(c) 2200 hours and 0700 hours on Monday to Saturday inclusive; and  

(d) 2200 and 0900 hours on a Sunday or public holiday.” 

The KSIA boundary is shown in Figure 5-1 and Figure 5-2. 
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Figure 5-1 Kemerton Strategic Industrial Area boundary – satellite image 
(Landcorp, 2013) 
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Figure 5-2 Kemerton Strategic Industrial Area boundary (Landcorp, 2013) 
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5.2.1 Regulation 7(2) 

In the case of Kemerton industrial estate, it is expected that more than one individual industry 
would contribute to noise levels at the surrounding noise sensitive receivers. Should the 
cumulative industrial noise impact significantly contribute to a level of noise which exceeds the 
assigned level, then the requirements of subregulation 7 (2) apply, which states: 

7. (2) For the purposes of subregulation (1)(a), a noise emission is taken to significantly 
contribute to a level of noise if the noise emission as determined under subregulation (3) 
exceeds a value which is 5 dB below the assigned level at the point of reception 

5.2.2 Assigned noise levels 

Hence, using the criteria in Table 5-1, adding an allowance of 5 dB(A) for Kemerton Industrial 
Park area under the Regulations (Section 5.2.2), and making an adjustment of -5 dB(A) under 
regulation 7 (2) (Section 5.2.1), the assigned noise levels for the project are summarised in 
Table 5-3. 

Table 5-3 Project’s Assigned Noise Levels at nearby identified receivers – 
dB(A) 

Type of Premise 
Receiving Noise Time of Day 

Assigned Level, dB(A) 

LA10(15mins) LA1(15mins) LAmax (15mins) 

Noise sensitive premises: 
highly sensitive area7 F

8 

7:00 am to 7:00 pm Monday to 
Saturday (Day) 45 55 65 

9:00 am to 7:00 pm Sunday 
and public holidays (Sunday) 40 50 65 

7:00 pm to 10:00 pm all days 
(Evenings) 40 50 55 

10:00 pm on any day to 7:00 
am Monday to Saturday and 
9:00 am Sunday and public 
holidays (Night) 

35 45 55 

Noise sensitive premises: 
any area other than highly 
sensitive area 

All hours 60 75 80 

Commercial premises All hours 60 75 80 
Industrial and utility 
premises other than those 
in the Kwinana Industrial 
Area 

All hours 65 80 90 

5.2.3 Kemerton industrial area contribution 

As previously mentioned in Section 4.2, the Kemerton industrial noise assessment undertaken  
by HSA recommends that a conservative approach be adopted for the Project, by restricting 
new industry noise emissions to a level that results in noise from that industry not exceeding 32 
dB(A) within 100 meters of Old Coast Road and 30 dB(A) at all other locations outside the KSIA. 
This is to ensure noise received from all industries at noise sensitive premises beyond the buffer 
does not exceed the Regulatory LA10 night time noise level of 40 dB(A). 

5.2.4 Adopted Project noise criteria 

Some sensitive receivers have been identified to be located within the KSIA boundary (refer to 
Figure 4-1 and Figure 5-2). Hence, based on the requirements of the Environmental Protection 

                                                      
8 Highly sensitive areas include a building, or a part of a building, on the premises that is used for a noise sensitive purpose and 

any other part of the premises within 15 metres of that building or that part of the building. 
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(Noise) Regulations 1997 (Section 5.2.2), as well as the requirements under the HAS 
cumulative industrial noise impact in Section 5.2.3, the adopted noise criteria for the Project 
have been summarized in Table 5-4. 

Table 5-4 Project’s adopted noise criteria – dB(A) 

Type of Premise Receiving Noise 
Project industrial noise criteria, dB(A) 

LA10(15mins) 

Sensitive receivers situated within the Kemerton 
Strategic Industrial Area boundary 35 

Kemerton Strategic Industrial Area - western 
boundary, within 100 m adjacent to Old Coast Road 32 

Kemerton Strategic Industrial Area - all other 
boundaries 30 

5.3 Road traffic noise 

State Planning Policy 5.4: Road and Rail Transport Noise and Freight Considerations in Land 
Use Planning (SPP 5.4) outlines the most relevant criteria for transportation noise. SPP 5.4 has 
been adopted by the Western Australian Planning Commission as a whole of Government 
approach to managing noise from transportation sources. 

The objectives of SPP 5.4 are to: 

 Protect people from unreasonable levels of transport noise by establishing a standardised 
set of criteria to be used in the assessment of proposals. 

 Protect major transport corridors and freight operations from incompatible urban 
encroachment. 

 Encourage best practice design and construction standards for new development 
proposals and new or redevelopment transport infrastructure proposals. 

 Facilitate the development and operation of an efficient freight network. 

 Facilitate the strategic co-location of freight handling facilities. 

Table 5-5 outlines outdoor noise criteria applying to proposals for new noise-sensitive 
developments or new major roads and railways assessed under SPP 5.4. 

Table 5-5 Outdoor noise criteria – dB(A) 

Time of day Noise target Noise limit 
Day (6.00 am to 10.00 pm) LAeq (Day) = 55 LAeq (Day) = 60 
Night (10.00 pm to 6.00 am) LAeq (Night) = 50 LAeq (Night) = 55 

LAeq is the equivalent steady state A-weighted sound level (‘equal energy’) in decibels which, in 
a specified time period, contains the same acoustic energy as the time-varying level during the 
same period. It is considered to represent the average noise level. 

5.4 Vibration 

5.4.1 Human comfort  

In the absence of any local guidelines, human comfort vibration criteria have been set with 
consideration to the NSW EPA Environmental Noise Management – Assessing Vibration: A 
Technical Guideline (AVTG) (NSW EPA, February 2006). British Standard 6472:2008, Guide to 
Evaluation of Human Exposure to Vibration in Buildings Part 1: Vibration Sources Other than 
Blasting (BS 6472, 2008) is recognised by the NSW EPA AVTG as the preferred standard for 
assessing ‘human comfort’. 
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BS 6472:2008 is commonly recognised in Australia as the preferred standard for assessing 
human comfort criteria for residential receptors. Table 5-6 includes the acceptable values of 
vibration dose for residential receptors during daytime and night-time periods. 

These values represent the best judgement available at the time the standard was published 
and may be used for both vertical and horizontal vibration, providing that they are correctly 
weighted. As there is a range of values for each category, it is clear that the judgement can 
never be precise. 

Table 5-6 Vibration dose value (VDV) ranges and probabilities for adverse 
comment to intermittent vibration (m/s1.75) 

Location 
Low probability of 

adverse comment[a] 
Adverse comment 

possible 
Adverse comment 

probable[b] 

Residential buildings 16 hours day 

(7.00 am to 11.00 pm) 
0.2 to 0.4 0.4 to 0.8 0.8 to 1.6 

Residential buildings 8 hour night  

(11.00 pm to 7.00 am) 
0.1 to 0.2 0.2 to 0.4 0.4 to 0.8 

Notes: 
a Below these ranges adverse comment is not expected. 
b Above these ranges adverse comment is very likely. 

BS 6472 outlines vibration limits which would cause minimal adverse reactions from the 
occupant and does not consider the short term duration of the likelihood of construction activity 
of the Project. Hence, whilst the assessment of response to vibration in BS 6472 is based on 
VDV, for construction related vibration, it is considered more appropriate to provide guidance in 
term of peak particle velocity (PPV) in millimetres per second, since this parameter is likely to be 
more routinely measured based on the more usual concern over potential building damage.  

BS 5228-2:2009 Code of Practice for Noise and Vibration on Construction and Open Sites – 
Part 2: Vibration (BS 5228.2, 2009) recommends that the guidance values presented in 
Table 5-7 are more appropriate for construction works as it is easier to assess the intermittent 
vibration criteria against peak value rather than a dose value. BS 5228.2 also recognises that 
higher vibration levels are tolerable for short term construction projects as undue restriction on 
vibration levels can substantially prolong construction works and result in greater annoyance. 

Humans are capable of detecting vibration at levels which are well below those causing risk of 
damage to a building. The degree of perception for humans is suggested by the vibration level 
categories given in BS 5228-2:2009, as shown in Table 5-7. 

Table 5-7 Guidance on the effects of vibration levels (BS 5228.2) 

Approximate vibration 
level Typical degree of perception 

0.14 mm/s 
Vibration might be just perceptible in the most sensitive situations for most vibration 
frequencies associated with construction. At lower frequencies, people are less 
sensitive to vibration. 

0.3 mm/s Vibration might be just perceptible in residential environments. 

1.0 mm/s 
It is likely that vibration of this level in residential environments will cause complaint, 
but can be tolerated if prior warning and explanation has been given to residents. 

10 mm/s Vibration is likely to be intolerable for any more than a very brief exposure to this level. 

Based on Table 5-7, the human response to vibration could be summarised as: 
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 A vbration level in the range between 0.14 mm/s to 0.3 mm/s would generate low 
probability of adverse comment or complaints. 

 A vibration level in the range between 0.3 mm/s to 1 mm/s would generate the possibility 
of adverse comment or complaints. 

 A vibration level greater than 1 mm/s would likely cause adverse comment or complaint. 

The vibration limits in Table 5-7 have been adopted for this assessment. 

5.4.2 Structural damage  

Currently, there is no Australian Standard that sets the criteria for the assessment of building or 
other structural damage caused by vibration. Australian Standard 2436:2010 – Guide to Noise 
and Vibration Control on Construction, Demolition and Maintenance Sites; does refer to the 
control of vibration in Section 4.8.1. The supplied information in AS 2436 is general in nature 
and refers to other standards and guidelines if a more detailed assessment is required, i.e. 
quantification of vibration exposure. British Standard BS 7385.2:1993 – Evaluation and 
Measurement for Vibration in Buildings: Part 2 – Guide to Damage Levels from Ground Borne 
Vibration and British Standard BS 5228.2:2009 – Code of Practice for Noise and Vibration 
Control on Construction and Open Sites: Part 2 Vibration; are referenced in AS 2436 as being 
able to supply detailed vibration quantification. 

Additional to the detailed British Standards, the German Standard DIN 4150-3: 1999 Structural 
Vibration – Part 3: Effects of Vibration on Structures (German Standards, 1999) provides more 
stringent vibration criteria as opposed to BS 7385.2:1993 for above ground structures, but less 
stringent criteria for below ground structures when compared to BS 5228.2:2009. Therefore, a 
combination of the German and British Standards is recommended, in the absence of specific 
criteria being supplied by the asset owner, as shown in Table 5-8. 

Table 1 of Section 5 of DIN 4150.3:1999 presents guideline values for the maximum absolute 
value of the velocity “at the foundation and in the plane of the highest floor of various types of 
building. Experience has shown that if these values are compiled with, damage that reduces the 
serviceability of the building will not occur. If damage nevertheless occurs, it is to be assumed 
that other causes are responsible.” 

Measured values exceeding those listed in Table 5-8 “… does not necessarily lead to damage; 
should they be significantly exceeded, however further investigations are necessary.” 

Table 5-8 Guidance values for short term vibration on structures 

Line Type of structure 
Guideline values for velocity v(t)[a] (mm/s) 

1 Hz to 10 Hz 10 Hz to 50 Hz 50 Hz to 100 Hz[b] 

At grade structures (DIN 4150.3:1999)   

1 
Buildings used for commercial 
purposes, industrial buildings, and 
buildings of similar design. 

20 20 to 40 40 to 50 

2 
Dwellings and buildings of similar 
design and/or occupancy 

5 5 to 15 15 to 20 

3 

Structures that, because of their 
particular sensitivity to vibration, 
cannot be classified under lines 1 
and 2 and are of great intrinsic value 
(e.g. listed buildings under 
preservation order) 

3 3 to 8 8 to 10 
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Line Type of structure 
Guideline values for velocity v(t)[a] (mm/s) 

1 Hz to 10 Hz 10 Hz to 50 Hz 50 Hz to 100 Hz[b] 

Underground structures (BS 5228.2:2009)  

Competent structure such as steel or concrete 
pipeline   

30  

Dilapidated brickwork   15  
a The term vi refers to vibration levels in any of the x, y or z axis.. 
b Where frequencies are above 100 Hz the values given in this column may be used as minimum values. 

The vibration criteria presented in German Standard DIN 4150.3:1999 exceed the human 
comfort criteria presented in Table 5-7. Therefore, for facilities that people occupy the human 
comfort criteria should over-ride the structure damage criteria for the assessment of any 
vibration. 
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6. Construction noise and vibration 
assessment 
6.1 Construction noise 

Construction noise impacts associated with the Albemarle Kemerton Plant  were estimated 
using the following distance attenuation relationship: 

𝑆𝑆𝑆𝑆𝑆𝑆 = 𝑆𝑆𝑆𝑆𝑆𝑆 − 20𝑆𝑆𝐿𝐿𝐿𝐿(𝑑𝑑) + 1 − 𝑆𝑆𝐿𝐿𝐿𝐿(𝑄𝑄) − 11 

where:  

d = Distance between the source and receptor (m) 

Q = Directivity index (2 for a flat surface) 

SPL = Sound pressure level at the distance from the source (dB) 

SWL = Sound power level of the source (dB) 

Typical noise levels produced by construction plant anticipated to be used on-site were sourced 
from AS 2436 –2010 (R2016) Guide to Noise and Vibration Control on Construction, Demolition 
and Maintenance Sites and from the GHD database. 

Propagation calculations take into account sound intensity losses due to hemispherical 
spreading, with additional minor losses such as atmospheric absorption, directivity and ground 
absorption ignored in the calculations. As a result, predicted received noise levels are expected 
to slightly overstate actual received levels and thus provide a measure of conservatism. 

Noise produced by anticipated activities during the construction of the Albemarle Kemerton 
Plant are shown in Table 6-1 for a variety of distances, with no noise barriers or acoustic 
shielding in place and with each plant item operating at full power. The sound pressure levels 
shown are maximum levels produced when machinery is operated under full load. 

The magnitude of off-site noise impact associated with construction will be dependent upon a 
number of factors: 

 The intensity and location of construction activities 

 The type of equipment used 

 Existing local noise sources 

 Intervening terrain 

 The prevailing weather conditions 

Construction machinery will move about the Site, altering the directivity of the noise source with 
respect to individual receivers. During any given period the machinery items used in the Site will 
operate at maximum sound power levels for only brief times. At other times the machinery may 
produce lower sound levels while carrying out activities not requiring full power. It is unlikely that 
all construction equipment would be operating at their maximum sound power levels at any one 
time. Finally, certain types of construction machinery will be present in the Site for only brief 
periods during the different construction phases. 
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Table 6-1 Predicted construction plant item noise levels, dB(A) 

Plant item 
SWL 

dB(A) Lw 

Distance of source to receiver (m) 

50 250 500 750 1,000 1,200 2,000 3,500 5,000 

Diesel welding 
machine 

105 63 49 43 39 37 35 31 26 23 

Diesel compressor 
(silenced) 

101 59 45 39 35 33 31 27 22 19 

6kVA Diesel 
Generator 

80 38 24 18 14 12 10 6 1 n/a 

12kVA Diesel 
Generator 

83 41 27 21 17 15 13 9 4 1 

15kVA Diesel 
Generator 

84 42 28 22 18 16 14 10 5 2 

60kVA Diesel 
Generator 

90 48 34 28 24 22 20 16 11 8 

220kVA Diesel 
Generator 

95 53 39 33 30 27 26 21 16 13 

Scissorlift 106 64 50 44 40 38 36 32 27 24 

Mobile crane (20t) 104 62 48 42 38 36 34 30 25 22 

Crane (80t) 105 63 49 43 39 37 35 31 26 23 

Crawler crane 
(150t) 

105 63 49 43 39 37 35 31 26 23 

Excavator 107 65 51 45 41 39 37 33 28 25 

Graders 110 68 54 48 44 42 40 36 31 28 

Loaders 113 71 57  51  47  45  43  39  34  31  

Dozer 108 66 52 46 42 40 38 34 29 26 

Roller 108 66 52 46 42 40 38 34 29 26 

Tip Truck 107 65 51 45 41 39 37 33 28 25 

Water truck 107 65 51 45 41 39 37 33 28 25 

B-Double Trailer 
Truck 

110 68 54 48 44 42 40 36 31 28 

The closest noise sensitive receiver to any potential noise source during construction of the 
plant is a resident located approximately 1.2 km away to the east of the Site boundary (Section 
4.3). From Table 6-1 noise levels exceeding the day LA10 assigned level of 45 dB(A) are not 
expected to impact on this receiver. Noise levels experienced at the closest industrial buildings 
may exceed the day LA10 assigned level of 65 dBA for activities close to the plant site boundary, 
such as construction of access roads or the residue building, Construction by nature is transitory 
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and so it is not expected these times of elevated noise at other industrial sites will be 
problematic, providing the events are combined with suitable community liaison. 

In line with the Regulations, construction will be carried out in accordance with control of 
environmental noise practices set out in Section 6 of Australian Standard (AS) 2436-2010 
(R2016) and equipment used will be the quietest reasonably available (basis for numbers in 
Table 6-1). 

6.2 Construction vibration 

Some construction equipment can generate high vibration levels and need to be assessed to 
minimise potential adverse impacts on the surrounding residential receivers.  

Energy from construction equipment is transmitted into the ground and transformed into 
vibrations, which attenuate with distance. The magnitude and attenuation of ground vibration is 
dependent on: 

 The efficiency of the energy transfer mechanism of the equipment (i.e. impulsive, 
reciprocating, rolling or rotating equipment) 

 The frequency characteristics of the vibrations produced 

 The impact medium stiffness (where vibrations are passing through) 

 The type of wave (surface or body) 

 The ground type and topography (i.e. transmissivity and trough isolation effects) 

Due to the above factors, there is an inherent variability in ground vibration predictions without 
site-specific measurement data. In lieu of NT based information the NSW RTA Environmental 
Noise Management Manual (ENMM) 2001 (RTA NSW, 2001) provides typical construction 
equipment ground vibration levels at 10 m.  

The ENMM states that “in obtaining an initial indication of likely vibration levels, it can be 
assumed that the vibration level is inversely proportional to distance. Note, however, that field 
data show a wide variation in distance attenuation, with the distance relationship generally 
varying between d-0.8 and d-1.6 rather than being fixed at d-1.”, where d=distance 

The rate of vibration attenuation can be calculated from the following regression analysis 
formula: 

nkdV −=   

Where: 

V = PPV (peak particle velocity) 

d = Distance 

n = attenuation exponent. The value of n generally lies between 0.8 and 1.6 with a relatively 
common value of 1.5[

8F

9]. 

k = Velocity (PPV) at d=1 unit of distance 

The predicted ground vibrations at various distances are shown in Table 6-2 for typical 
construction equipment. Given the distances involved between site works and the nearest 
receivers, vibrations affecting human comfort and building integrity are not expected to be an 
issue. 

                                                      
9 Construction Vibrations: State of the Art (Wiss, 1981) 
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Table 6-2 Predicted construction equipment vibration levels (mm/s PPV) 

Plant item[
9F

10] Human perception 
preferred criteria 

(mm/s PPV) 
(maximum criteria) 

Predicted ground vibration (mm/s PPV) 

Day Night 10 m 50 m 100 m 200 m 500 m 

15 t roller 0.28 
(0.56) 

0.2 
(0.4) 

7.5 0.7 0.2 0.1 <0.1 

Dozer 0.28 
(0.56) 

0.2 
(0.4) 

3.3 0.3 0.1 <0.1 <0.1 

7 t compactor 0.28 
(0.56) 

0.2 
(0.4) 

6.0 0.5 0.2 0.1 <0.1 

Excavator[
10F

11] 0.28 
(0.56) 

0.2 
(0.4) 

3.6 0.3 0.1 <0.1 <0.1 

Grader[
11F

12] 0.28 
(0.56) 

0.2 
(0.4) 

2.0 0.2 0.1 <0.1 <0.1 

 

  

                                                      
10 NSW RTA Environment noise management manual 
11 The predicted ground vibration values were based on data stipulated in:Cenek.P.D, et al. Ground vibration from 

road construction (May 2012) Research paper. 
12 Tynan, A.E. Ground Vibrations. Damaging effects to Buildings. Australian Road Research Board 1973  
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7. Operational noise and vibration 
assessment 
7.1 Operational noise  

7.1.1 Operational noise model objective 

The objective of operational noise modelling is to determine the requirements for the Albemarle 
Kemerton Plant to achieve compliance with the night LA10 assigned level of 30 dB(A) at the KSIA 
boundary under neutral and adverse weather conditions. It should be noted that these are the 
most stringent criterion applicable to noise emissions from the Project. Noise modelling was 
undertaken using Computer Aided Noise Abatement (CadnaA) to predict the effects of industrial 
noise generated by the Albemarle Kemerton Plant. 

7.1.2 Noise modelling software package 

CadnaA version 2017, by DataKustik, is a computer program for the calculation, assessment 
and prognosis of noise exposure. CadnaA calculates environmental noise propagation 
according to the CONCAWE algorithm. 

CadnaA considers local characteristics, site sources and the location of the receiver areas to 
predict noise levels. The method specified consists of octave band algorithms (with nominal mid 
band frequencies from 31.5 Hz to 8 kHz) for calculating the attenuation of sound. The 
algorithms used in this model account for the following physical features: 

 Geometrical divergence 

 Atmospheric absorption 

 Ground effect 

 Reflection from surfaces 

 Screening by obstacles 

In assessing meteorological conditions, the CONCAWE weather correction method has been 
applied instead of ISO 9613-2. 

Modelling results are based on available information provided and should only be used as a 
guide for comparative purposes. 

7.1.3 Model configuration 

The proposed plant layout 
The noise model developed for this assessment was based on the project layout of the 
Albemarle Kemerton Plant as provided by AFW (see Figure 2-3). 

Topography and ground absorption effects 
In line with the proposed location of the Plant, the Site and surrounding ground topography was 
included in the modelled using 0.5 m ground contours mostly within the KSIA boundary, and 5 
m ground contours extending about 5 km from the Project boundary. 

Ground absorption was taken into account in the calculations. A general ground absorption 
coefficient of 0.75 was used throughout the model to represent the surrounding ground type 
mainly comprising of mixed vegetation and soil. 
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Meteorological conditions 
The meteorological conditions selected for the model can have a significant effect on the result. 
As such, EPA requires compliance with the assigned noise levels to be demonstrated for 98% 
of the time, during day and night periods, for the month of the year in which the worst case 
weather conditions prevail (EPA 2007). EPA specifies the use of the meteorological conditions 
outlined in Table 7-1. This requirement is based on the draft EPA Guidance for the Assessment 
of Environmental Factors No.8 Environmental Noise. 

Table 7-1 Meteorological conditions for noise modelling 

Meteorology Calm Worst case 

Day and night Day Night 

Wind speed 0 m/s 4 m/s 3 m/s 

Stability D-class E-class F-class 

Temperature 20°C 20°C 20°C 

Relative humidity 70% 50% 50% 

As sensitive receivers are located in several directions from the Albemarle Kemerton Plant, 
assessment under worst case wind direction for each receiver has been undertaken. 

7.1.4 Modelling assumptions 

The following assumptions have been made regarding the operational noise assessment: 

 The noise modelling sources associated with air emission discharge points were located 
as per the markup for plant air emission locations, refer to Appendix G.II. 

 The fixed processing plant was assumed to run continuously over the worst 15-minute 
period, during both the day and night operations. 

 The list of equipment and the associated sound power levels in Table 7-3 were mainly 
based on information provided by AFW, assuming that all acoustic treatment to be 
installed as necessary to ensure that the nominated sound power levels are not 
exceeded. The corresponding sound spectra data was sourced from GHD database and 
past project experience. 

 In the absence of sound data at all of the stack exits, it was assumed that the fan sound 
power level of the corresponding equipment has been adopted for the sound power level 
at the stack exit. 

 As advised by AFW, all ground sources were modelled at 2 m above ground, except the 
mills, conveyor and mobile equipment. 

 In the absence of plant elevation details, all enclosed conveyors were modelled at 1.5 m 
high above ground. 

 In the absence of project specific information, sodium sulphate dryer flue gas fans and 
stacks were modelled at the centre of areas 2221, 2222, 2223, 2224, and 2225 (refer to 
Section 2.4, Figure 2-3). 

 All building materials (wall and roof) for the boiler (buildings 2421 to 2425 in Figure 2-3) 
and warehouse (building 3030-2 in Figure 2-3) were constructed of standard 0.48 mm 
thick steel shed (acoustic rating of Rw 21) with the following minimum transmission loss 
(Table 7-2). 
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Table 7-2 Building material – sound transmission loss dB(A) 

Material 

Octave centre frequency (Hz)  

Rw Data 
source 63 125 250 500 100

0 
200

0 
400
0 

 

0.48 mm steel  7 9 12 17 22 27 33  21 INSUL 
Software 

 All modelled buildings were assumed to have an internal room absorption coefficient of 
0.20. 

 Boiler building height was assumed to be 10 m high. 

 Warehouse building height was assumed to be 10 m high. 

 As advised by AFW, the truck routes on-site was assumed to only operate in one 
direction, clock wise entering from the south-east corner of the Site, then via the tailings 
collection area, then around the western boundary of the Site, then via the spodumene 
delivery area, and exiting at the north-east corner of the Site. 

 It was assumed that at full operational capacity (five trains), up to nine B-Double trucks 
per hour during the daytime and evening time, and up to six trucks per hour during the 
night time period, traversing at a speed of 30 km/h along the truck route. 

 It was assumed that during truck loading and unloading at the tailings collection area and 
spodumene storage and feed delivery area, all truck engines would not to be left idling. 

 It was assumed that all product handling, multipurpose and reagent forklifts are located 
within the warehouse building (building 3030-2 in Figure 2-3). 

 It was assumed that all FEL are operating at a location shown in Figure 2-3 during the 
worst 15-minute assessment period. 

 It was assumed that one skid steer loader is continuously operating within the vicinity of 
the warehouse area, during the worst 15-minute assessment period. 

 Two cranes were assumed to be continuously operating within the centre proximity of the 
Site for maintenance. 

 Any operational activities outside the Site boundary are not taken into account in the 
noise modelling. 

7.1.5 Modelled noise sources 

An inventory of operational noise sources is provided in Table 7-3. AFW has advised that this 
inventory is based on the engineering design completed to date. As such, specifications for 
equipment may change during further detailed engineering design. During this phase vendors 
will supply engineering design details for the various equipment packages. 

The intent is for detailed engineering design with vendors to cater for an engineering noise 
reduction, such that noise levels of major items of equipment comply with occupational criteria 
of 85 dB(A) at a distance of 1 m. Equipment exceeding 85 dB(A) at 1 m will be enclosed in 
suitable noise reducing enclosures or buildings, to reduce noise levels so as to meet the criteria. 

Estimated sound power levels used in the model are presented in Table 7-3. Sound power 
levels were determined from the following sources: 

 AFW supplied equipment sound data. 

 Engineering Noise Control (ENC) software 
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 GHD internal database 

 GHD past project experience 

For the purposes of noise modelling, all sources were assumed to be operating continuously. 
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Table 7-3 Modelled equipment sound power levels SWL (10-12 Watt) for five 20,000 tpa operating trains 

Plant item Quantity of equipment used 
within the model (five trains) 

Source 
height (m) 

Lw 

dB(A) 

per unit 

Octave centre frequency (Hz)/dB(linear) 

31.5 63 125 250 500 1,000 2,000 4,000 8,000 

Calciner Ball Mill 5 4 83 75 74 78 78 77 79 74 73 70 

Calcining Off Gas Fan 5 2 91 91 90 90 89 87 89 81 73 65 

Calcining Off Gas Fan Stack 5 30 91 91 90 90 89 87 89 81 73 65 

Calcining Cooler Evaporator 5 2 100 97 102 106 104 99 93 87 80 74 

Ball Mill Off Gas Fan 5 2 91 91 90 90 89 87 89 81 73 65 

Ball Mill Off Gas Fan Stack 5 30 91 91 90 90 89 87 89 81 73 65 

Roast Scrubber Ventilation Fan 5 2 91 91 90 90 89 87 89 81 73 65 

Roast Scrubber Ventilation Fan 
Stack 5 30 91 91 90 90 89 87 89 81 73 65 

Roast Flue Gas Ventilation Fan 5 2 91 91 90 90 89 87 89 81 73 65 

Roast Flue Gas Ventilation Fan 
Stack 5 30 91 91 90 90 89 87 89 81 73 65 

Roast Cooler Off Gas Fan 5 2 91 91 90 90 89 87 89 81 73 65 

Roast Cooler Off Gas Fan Stack 5 30 91 91 90 90 89 87 89 81 73 65 

Roast Cooler Evaporator 5 2 100 97 102 106 104 99 93 87 80 74 

Leach Ventilation Fan 5 2 91 91 90 90 89 87 89 81 73 65 

Leach Ventilation Fan Stack 5 20 91 91 90 90 89 87 89 81 73 65 
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Plant item Quantity of equipment used 
within the model (five trains) 

Source 
height (m) 

Lw 

dB(A) 

per unit 

Octave centre frequency (Hz)/dB(linear) 

31.5 63 125 250 500 1,000 2,000 4,000 8,000 

Belt Filter Vacuum Pump 10 2 85 74 75 76 78 78 81 78 74 68 

Sodium Dryer Off Gas Fan 5 2 100 100 99 99 98 96 98 90 82 74 

Lithium Dryer Off Gas Fan 5 2 91 91 90 90 89 87 89 81 73 65 

Lithium Dryer Off Gas Fan Stack 5 20 91 91 90 90 89 87 89 81 73 65 

Lithium Cooler Off Gas Fan 5 2 91 91 90 90 89 87 89 81 73 65 

Lithium Cooler Off Gas Fan 
Stack 5 20 91 91 90 90 89 87 89 81 73 65 

Potassium Removal Lithium 
Carbonate Ventilation Fan 5 2 100 100 99 99 98 96 98 90 82 74 

Crude LiOH Crystallizer 
Ventilation Fan 5 2 100 100 99 99 98 96 98 90 82 74 

Crude LiOH Crystallizer 
Ventilation Fan Stack 5 20 100 100 99 99 98 96 98 90 82 74 

Pure LiOH Crystallizer 
Ventilation Fan 5 2 100 100 99 99 98 96 98 90 82 74 

Pure LiOH Crystallizer 
Ventilation Fan Stack 5 20 100 100 99 99 98 96 98 90 82 74 

Sodium Sulphate Dryer Flue 
Gas Fan 5 2 100 100 99 99 98 96 98 90 82 74 



 

GHD | Report for Albemarle Lithium Pty Ltd  - Albemarle Kemerton Plant, 6136286 | 38 

Plant item Quantity of equipment used 
within the model (five trains) 

Source 
height (m) 

Lw 

dB(A) 

per unit 

Octave centre frequency (Hz)/dB(linear) 

31.5 63 125 250 500 1,000 2,000 4,000 8,000 

Sodium Sulphate Dryer Flue 
Gas Fan Stack 5 20 100 100 99 99 98 96 98 90 82 74 

Air Compressor 10 2 93 87 82 82 81 84 87 87 85 82 

Lime Sand Ball Mill 2 4 108 110 109 113 111 107 102 93 92 89 

Refrigeration Plant 5 2 100 87 92 93 96 97 96 93 89 84 

Gas Fired Steam Boiler 5 2 102 105 105 104 102 99 96 93 90 87 

Steam Boiler Flue Gas Fan 5 2 98 94 94 100 97 96 94 87 84 77 

Steam Boiler Flue Gas Fan 
Stack 5 20 98 94 94 100 97 96 94 87 84 77 

Front End Loader 11 3 105 96 113 98 108 103 97 94 90 83 

Mobile Crane (25t) 1 3.5 98 108 108 104 99 91 92 91 84 78 

Bobcat 1 2.5 112 124 118 113 107 108 107 105 104 97 

Terrain Crane (45t) 1 3.5 95 106 106 97 95 92 90 85 77 68 

B-Double Truck Refer to modelling assumptions 3.5 110 113 113 113 109 103 104 104 102 98 

Enclosed Conveyor Refer to modelling assumptions 1.5 71 per unit 
length 

72 72 72 70 71 64 59 51 43 

Forklift 20 1.5 106 113 113 107 103 103 102 98 88 78 
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7.1.6 Noise modelling results 

The predicted LA10 noise levels generated by the Albemarle Kemerton Plant during normal 
operations at the nearby noise sensitive receivers for different meteorological conditions are 
summarised in Table 7-4 

Based on noise modelling results, the predicted sound pressure levels at receiver locations are 
expected to be under the specified project noise criteria during all operational periods and 
worst-case meteorological conditions.  

The predicted sound pressure level contours for the Project are illustrated in Appendix G.III. 
These figures show there are no exceedances of the 30 dB(A) contour beyond the Kemerton 
Strategic Industrial Area  boundary (denoted by the blue line) or the 32 dB(A) contour beyond 
100 m of the Old Coast Road. Therefore, the Albemarle Kemerton Plant noise emissions during 
operation would not expected to make a significant contribution to cumulative noise levels at 
surrounding receivers, as well as beyond the KSIA. 

Based on the information provided and the predicted noise levels, no additional mitigation 
measures are recommended for the operation of the Albemarle Kemerton Plant. 
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Table 7-4 Predicted Albemarle Kemerton Plant industrial sound pressure levels at the assessed receivers, dB(A)L10 

Receiver 
ID 

Westerly wind direction Southerly wind direction Easterly wind direction Highest 
predicted 
impact 

Criteria Complies 

Neutral 
meteorological 
condition 

Worst-case 
meteorological 
condition (Day) 

Worst-case 
meteorological 
condition (Night) 

Neutral 
meteorological 
condition 

Worst-case 
meteorological 
condition (Day) 

Worst-case 
meteorological 
condition (Night) 

Neutral 
meteorological 
condition 

Worst-case 
meteorological 
condition (Day) 

Worst-case 
meteorological 
condition (Night) 

R1 28 32 32 28 25 28 28 24 28 32 35 Yes 
R2 22 27 27 22 21 23 22 17 23 27 <30 Yes 
R3 15 21 21 15 12 16 15 11 16 21 <30 Yes 
R4 15 20 20 15 11 15 15 11 16 20 <30 Yes 
R5 16 21 21 16 12 16 16 11 16 21 <30 Yes 
R6 19 24 24 19 15 19 19 14 19 24 <30 Yes 
R7 18 23 23 18 15 21 18 14 19 23 <30 Yes 
R8 21 26 26 21 19 25 21 17 22 26 <30 Yes 
R9 27 32 32 27 32 32 27 21 27 32 35 Yes 
R10 28 32 32 28 32 32 28 22 28 32 35 Yes 
R11 29 34 34 29 33 34 29 24 29 34 35 Yes 
R12 31 35 35 31 35 35 31 26 31 35 35 Yes 
R13 24 21 24 24 29 29 24 26 29 29 35 Yes 
R14 23 21 24 23 28 28 23 26 28 28 35 Yes 
R15 23 22 24 23 28 28 23 27 28 28 35 Yes 
R16 22 21 23 22 27 27 22 27 28 28 35 Yes 
R17 24 21 26 24 30 30 24 30 29 30 35 Yes 
R18 17 14 18 17 22 22 17 23 22 23 35 Yes 
R19 18 15 19 18 23 23 18 24 23 24 35 Yes 
R20 13 10 14 13 18 18 13 19 18 19 35 Yes 
R21 15 12 16 15 20 20 15 20 20 20 35 Yes 
R22 11 8 12 11 17 16 11 16 16 17 35 Yes 
R23 14 9 14 14 19 19 14 18 18 19 35 Yes 
R24 14 10 14 14 19 19 14 19 19 19 35 Yes 
R25 12 9 12 12 18 17 12 17 17 18 35 Yes 
R26 14 10 14 14 19 19 14 19 19 19 35 Yes 
R27 14 10 14 14 19 18 14 18 18 19 35 Yes 
R28 17 15 18 17 22 22 17 22 22 22 35 Yes 
R29 12 9 12 12 10 15 12 16 16 16 <30 Yes 
R30 12 9 12 12 10 15 12 16 16 16 <30 Yes 
R31 12 9 12 12 10 15 12 17 17 17 <30 Yes 
R32 12 9 13 12 9 15 12 17 17 17 <30 Yes 
R33 15 12 15 15 11 16 15 20 20 20 <30 Yes 
R34 13 10 14 13 9 14 13 18 18 18 <30 Yes 
R35 12 9 12 12 12 17 12 16 16 17 <30 Yes 
R36 23 21 24 23 28 28 23 27 29 29 35 Yes 
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7.2 Road traffic noise assessment 

As discussed in Section 2.4.1, the operation of the Plant is likely to increase traffic movements 
on road network between Greenbushes and the site by approximately 2% increase in heavy 
road vehicles initially, increasing to 10% at full capacity (based on current traffic levels). 

Put in perspective, a 100% increase of traffic would generally result in an increase in traffic 
noise level of only 3 dB. Hence, 10% increase in traffic volume could be considered to have 
insignificant increase to traffic noise levels. The increase in traffic heavy vehicle traffic from 
Greenbushes to Bunbury and elsewhere is expected to occur anyway due to Talison Lithium 
Australia Pty Ltd.’s expansion plans. Expansion of the mine will increase the amount of 
spodumene ore concentrate being transported from the mine to export or processing facilities. 

The increase in traffic due to operation of the Plant is therefore considered minimal and is not 
expected to increase traffic noise significantly.. 

7.3 Operational vibration 

Based on the equipment detailed in Section Table 7-3 and indicative ground borne vibration 
assessment in Section 6.2, it is expected that ground borne vibration impacts associated with 
the operation of the Project would be insignificant at identified nearby sensitive receivers.  

Using the vibration impact information in Section 6.2, it is the responsibility of the contractor to 
ensure that the operation of the equipment during operational activities does not cause vibration 
impacts to any sacred or heritage sites surrounding the Plant. 

As a general recommendation, all rotating equipment within the Site should be vibration isolated 
using vibration isolation mounts, as per manufacturer’s recommendations. 
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8. Recommended mitigation measures 
The assessment of predicted noise impacts from the Albemarle Kemerton Plant indicates it is 
unlikely that the assigned night time LA10 noise levels will be exceeded at surrounding sensitive 
receivers. This section outlines general in-principle mitigation measures which will be 
considered during design, construction and operation of the Lithium Hydroxide Process Plant. 

8.1 Construction noise and vibration 

This assessment has demonstrated that during construction noise may be audible at the 
nearest industrial receivers. Management and mitigation measures to minimise construction 
noise and vibration impacts as far as practicable should be incorporated into the Site 
Construction Environment Management Plan (CEMP). 

8.2 Operational noise 

Compliance with the assigned noise levels at the KSIA boundary has been demonstrated. 
However the following design strategies should be considered and incorporated into the 
detailed design of the Albemarle Kemerton Plant where suitable: 

 Selection of plant, equipment and vehicles to limit noise emission where possible. All 
plant, equipment and vehicles on-site are to be kept properly serviced and fitted with 
appropriate mufflers, and broad band reversing beepers. 

 Plant, equipment and vehicles found to produce excessive noise to be removed from the 
Site or stood down until repairs or modifications can be made. 

 Purpose built acoustic enclosures will be provided where required for large plant items in 
order to achieve noise levels of less than 85 dB(A) at 1 m, consistent with occupational 
health and safety requirements. 

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

8.2.1 Road traffic noise 

By keeping plant related vehicles fitted with operational mufflers and eliminating exhaust brake 
usage, noise due to trucking activity associated with the operation and construction of the 
Albemarle Kemerton Plant can be significantly mitigated. 

8.3 Noise complaints 

A procedure for dealing with noise complaints should be developed during construction, 
commissioning and operation of the Albemarle Kemerton Plant. The noise complaint procedure 
should include the following: 

 The local community should be notified by the advertising of any activities that may 
generate higher than usual noise levels. This may include night works during 
construction. 

 A community liaison phone number and permanent Site contact number should be 
established and made publicly available so that noise related complaints can be received 
and addressed in a timely manner. 

 In the event that noise complaints are received, prompt follow-up should be undertaken 
as follows: 



 

GHD | Report for Albemarle Lithium Pty Ltd  - Albemarle Kemerton Plant, 6136286 | 43 

o Determine whether any unusual activities were/are taking place at the time of the 
complaint that may have generated higher noise levels than usual. 

o Conduct noise monitoring at the location of the complainant. 

o If noise levels are excessive, or above environmental authority conditions, implement 
noise mitigation and amelioration measures. These may include: 

 Use of earth mounds to block noise. 

 Review locations of haul routes and other noise generating activities to move 
noise sources further away from the complainant. 

 Additional acoustic shielding of stationary noise generating equipment. 

 Replace noisy equipment with quieter models. 

 Shut down equipment where possible until maintenance can be undertaken. 
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9. Conclusions 
Noise modelling has demonstrated that predicted noise levels for the Albemarle Kemerton Plant 
during normal operations under neutral and worst case meteorological conditions are at or 
below the night time assigned LA10 noise level of 35 dB(A) at the nearby noise sensitive 
receivers situated within as well as beyond the KSIA boundary. 

Cumulative noise impacts from operation of the Albemarle Kemerton Plant have been 
considered in this noise assessment. This is shown from the predicted noise impact contour of 
the Project, indicating that there are no exceedances of the 30 dB(A) contour beyond the KSIA 
boundary and 32 dB(A) contour beyond 100 m of Old Coast Road. Therefore, the Albemarle 
Kemerton Plant noise would not be expected to make a significant contribution to cumulative 
noise levels at surrounding receivers, as well as beyond the KSIA boundary. 

Based on the information provided and the model predicted noise levels, no additional 
mitigation measures are recommended for the operation of the Albemarle Kemerton Plant. 

Mitigation measures incorporated into the Albemarle Kemerton Plant design to date and 
included in the assessments in this report include: 

 Purpose built acoustic enclosures will be provided where required for large or noisy plant 
items in order to achieve noise levels of less than 85 dB(A) at 1 m, consistent with 
occupational health and safety requirements. 

 The spodumene delivery, spodumene stockpile, product bagging, product handling and 
buildings will be constructed using noise attenuating materials.. 

Noise impacts associated with construction of the Albemarle Kemerton Plant  may be audible, 
and may cause nuisance, at adjacent industrial facilities. In line with the Regulations, 
construction will be carried out in accordance with the environmental noise control practices set 
out in Section 6 of Australian Standard (AS) 2436-2010 (R2016) Guide to Noise and Vibration 
Control on Construction, Demolition and Maintenance Sites, and equipment selected for use will 
be the quietest reasonably available. 

Assessment of vibration due to construction of the Albemarle Kemerton Plant  concluded that 
vibrations affecting human comfort or building integrity were not expected to be an issue.  

The increase in traffic due to operation of the Albemarle Kemerton Plant  is small when 
compared against current traffic volumes. Therefore, the traffic generated due to operation of 
the Plant is not expected to increase traffic noise significantly. 

Based on the information provided by AFW and assessments conducted in this report it is 
expected that the construction and operation of the Albemarle Kemerton Plant  would meet 
relevant noise criteria. 
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Appendix G.I – Kemerton Strategic Industrial Area – 
Predicted noise emission contour from combined 
industries 
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Appendix G.II– Plant emission locations 
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Appendix G.III – Predicted Albemarle Kemerton 
Plant industrial noise impact contours 
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Albemarle Kemerton Plant 
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