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1 INTRODUCTION
1.1 Background
Leeuwin Civil Pty Ltd (the applicant) is proposing to extract gravel from a 9.73 hectare (ha) area (herein
referred to as the subject site) located on Lots 2 and 3 Nuttman Road, Chapman Hill (refer to Figure 1 and
2).
It is anticipated that approximately 50,000 tonnes per annum of gravel will be processed. The proposal
involves the crushing and screening of gravel within the subject site.
This report has been prepared by Accendo Australia, including information directly inserted from the BSO
Consultants correspondence dated 31st October 2017.

1.2 Location and Layout Plans
The subject site is located on the southern boundary of Lot 2 and the northern extent of Lot 3 Nuttman
Road. Both Lots 2 and 3 Nuttman Road are wholly owned by Mr Brian Baker (refer to Appendix A for
Certificate of Title). Authorisation for Leeuwin Civil to act on the landowner’s behalf for this proposal has
been provided (refer to Appendix B).
The subject site is located in the municipality of the City of Busselton, approximately 16 km south of the
Busselton central business district. The property is zoned ‘Rural’ pursuant to the City of Busselton’s Local
Planning Scheme No. 21. The proposed extractive industry is a permitted land use within this zone subject
to development approval from the City of Busselton.
The enclosed location plan and site plan identify the proposed extraction areas quite clearly. The subject
land is located within Extractive Industry Policy Area No. 3 – Extractive Industry Less Constrained.
Extractive industry will be expected to be approved within Policy Area 3, where such operations can meet
the requirements of these provisions and the Scheme, provided they do not impact on known areas of
titanium mineralisation, nor have an adverse impact on Prime Agricultural land.
The property is well removed from areas known to contain titanium mineralisation.

1.3 Existing and Surrounding Landuses including Extractive Industry
Landuse abutting the boundaries of the subject land is rural based, predominantly grazing, dairying and
pastoral landuses, as well as conservation/lifestyle properties immediately to the east.
The Location Plan shows the position of all residences located within one kilometre of the proposed
extraction areas. The closest dwellings are to the east and south at distances of approximately 350 and
more than 500 metres, they are well screened from the proposed extraction areas by almost continuous
remnant vegetation.

1.4

Property Access

Access to the proposed extraction area is provided by Nuttman Road which is proposed to be upgraded by
Leeuwin Civil Pty Ltd to an appropriate sealed standard and width, for approximately 200 metres. The
trucks will then enter Lot 2 near its northeast corner and traverse this property along an internal gravel
accessway which is to be built from the gravel resource to access the extraction area.
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1.5

Visual Impact Management

It is anticipated that the gravel resource will be transported northwards to Chapman Hill Road, which then
runs all the way to the Busselton Townsite. The landowners and contractor are committed to installing and
maintaining all necessary signage along the haulage route should an approval be granted.
While the extraction area will be partly visible from Nuttman Road, it will be completely screened from all
other directions. A row of trees could be retained along the north-eastern edge of the pit to further protect
views from the roadway.
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2 EXISTING ENVIRONMENT
2.1 Topography and Soils
The natural topography of the subject site increases in elevation in a south-easterly direction. The elevation
ranges from 130 metres (m) Australian Height Datum (AHD) to 140 m AHD.
Soils across the subject site are mapped by Tille and Lantzke (1990) and are described as follows:
•
•

Treeton hillslopes phase: Slopes with gradients generally ranging from 2-15% and gravelly duplex
(Forest Grove) and pale grey mottled (Munglte) soils; and
Treeton sandy slopes phase: Slopes (with gradients generally 5-10% but ranging from 2-15%)
with deep bleached sands.
2.1.1

Acid Sulfate Soils

Acid Sulfate Soils (ASS) is the common name given to naturally occurring soil and sediment containing iron
sulfides. They have become a potential issue in land development projects on the Swan Coastal Plain when
the naturally anaerobic conditions in which they are situated are disturbed and they are exposed to aerobic
conditions and subsequently oxidise. When oxidised, ASS produce sulfuric acid, which can result in a range
of impacts to the surrounding environment. ASS that has oxidised and resulted in the creation of acidic
conditions are termed “Actual ASS” (AASS), and those that have acid generating potential but remain in
their naturally anaerobic conditions are termed “Potential ASS” (PASS).
Mapping prepared by the Department for Planning, Lands and Heritage to support the Western Australian
Planning Commission’s (WAPC’s) Planning Bulletin 64: Acid Sulfate Soils (WAPC 2007) does not extend to
the subject site. Accordingly, following a review of the Australian Soil Resource Information System, the
subject site is mapped as having an ‘Extremely Low Probability of Occurrence’ for ASS (ASRIS 2013).

2.2 Hydrology
2.2.1

Groundwater

The subject site is located within the Busselton-Capel groundwater area as proclaimed under the Rights in
Water and Irrigation Act 1914 (RIWI Act).
During a geotechnical investigation of the subject site, several test pits were excavated to a depth of 3 m
from October to the end of November 2015 (BSO 2015). During this investigation, groundwater was not
encountered.
The Superficial Aquifer within the subject site forms an unconfined aquifer beneath the Swan Coastal Plain,
with a thin saturated thickness of <5 m. The Superficial formation collectively includes the Tamala
Limestone, Bassendean Sand, Guildford formation and Yoganup formation. Consequently, there is a large
variation in permeability, salinity, recharge rates and soil type (DoW 2009).
The depth of the superficial layer decreases towards the Whicher Scarp, where it becomes a thin layer (0–
3m) over the laterite, underlain by the Leederville Aquifer. The aquifer is fully recharged and saturated
during the winter months resulting in large areas of water logging. However, the extensive drainage
network captures and diverts most of the excess water. Groundwater salinity ranges from < 1000 mg/L
towards the southern and western boundaries and increasing towards the coast to > 1000 mg/L (DoW
2009).
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We are advised that a few test holes were excavated within the extraction area some time ago, to a depth
of approximately 4 metres, and no groundwater was encountered. We do not know where these holes
were dug and have not attempted to show the same on the application plan. The lack of water is no
surprise, most of Lot 3 is dominated by a substantial ironstone and gravel ridge, this is why it has never
been cleared for grazing (insert from BSO Consultants 2017).
There are two stock dams on Lot 2, adjacent to the western boundary, which depict quite different holding
abilities. Both are excavated below the caprock layer, with the dam located in the northwest corner having
a water level of 122.71mAHD, 2.99 metres below the ground surface of 125.7mAHD on 11th April 2019.
There was an obvious water line visible on the wall of this dam at 123.74mAHD which represents its
maximum water capacity – 1.96 metres below ground level. This dam also captures some inflow from
surface run-off (insert from BSO Consultants 2017).
The second dam is located in a broad, shallow valley which drops away to the west, it had a water level of
112.4m AHD, 6.73 metres below the ground surface of 119.13m AHD. The landowner advises that its level
increases by 9 feet (2.75 metres) and is always at least 12 -13 feet (3.98 metres) below ground level. This
dam also captures some inflow from surface run-off (insert from BSO Consultants 2017).
This indicates that the groundwater becomes deeper below the ironstone ridge as you head southwards,
until it becomes shallow again in the next valley down at Chapman Hill East Road (insert from BSO
Consultants 2017).
Extraction of gravel will be to a depth of up to 2 metres, at least 2 metres above the anticipated maximum
groundwater level in this area.
2.2.2

Surface Water

The subject site does not contain any defined wetlands (as classified within the Geomorphic Wetlands of
the Swan Coastal Plain dataset) and is not located within a ‘Public Drinking Water Source’ area (SLIP 2019).
The subject site is located approximately 20 km south of Geographe Bay and 30 km east of the Indian
Ocean. The closest drainage feature is a minor seasonal upper tributary of the Vasse River, approximately
650 m south and west of the subject site. Accordingly, the project will not impact any watercourses.
An attachment is included of an indicative pit floor design, whereby surface run-off will be directed in a
westerly direction, consistent with the natural lay of the land. It is more than 300 metres in a
west/northwest direction through pastured cattle paddocks before any of that run-off will exit the
property, at a grade of just 3%. This will naturally filter any particles/discolouration which could leave the
pit before exiting the property. It is not expected that any form of stormwater management will be required
rather, large rainfall events will pond in the pit floor before naturally dissipating. The landowner and
contractor will monitor this situation at all times and will remedy the situation if this is not the case (insert
from BSO Consultants 2017).
No erosion is anticipated, this will be prevented by the gravelly nature of the soil on this ridgeline.
It is also acknowledged that a water licence will be required if water is utilised for dust suppression. This
will be available in the two dams described above and a licence application will be lodged if this extractive
industry application is approved (insert from BSO Consultants 2017).

2.3 Vegetation and Flora
The subject site is classified as being in a ‘degraded’ to ‘completely degraded’ condition (SW Environmental
2017) attributed to a history of agricultural land uses. Native flora species are predominately restricted to
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Marri (Corymbia calophylla), Jarrah (Eucalyptus marginata) and occasional WA Sheoak (Allocasuarina
fraseriana) (SW Environmental 2017). Given the condition of the subject site, no flora or vegetation of
conservation significance is likely to occur within the subject site. The nearest Threatened Ecological
Community (TEC) and Declared Rare Flora (DRF) species is mapped over 3 km north-west from the subject
site (refer to Figure 3).
An application to clear 2.8 ha of remnant vegetation associated with this proposal has been submitted to
the DWER (CPS 8746/1).
2.3.1

Regional Ecological Linkages

The South West Regional Ecological Linkages (SWREL) Technical Report (Molloy et al., 2009) shows that the
subject site falls within areas identified as 1a: with an edge touching or <100m from a linkage (1.5 ha) or
1b: with an edge touching or <100m from a natural area selected in 1a (0.5 ha). The vegetation within the
subject site is therefore considered to be part of a regional ecological linkage (refer to Figure 3).
The project however only involves the clearing of 2.8 ha (0.08%), two hectares of which is mapped as a
part of SWREL linkage, of the 3,490 ha of native vegetation remaining within five kilometres of the subject
site. Accordingly, the impacts of the proposed clearing on Regional Ecological Linkages or native vegetation
within the context of the subject site will be negligible.
The subject site is not located within an ecological linkage as defined by Bush Forever, Perth Greenways
and the System 6 Report.
2.3.1

Environmentally Sensitive Areas

Section 51B of the Environmental Protection Act 1986 (EP Act) allows the Minister to declare an
Environmentally Sensitive Area (ESA). Once declared, the exemptions to clear native vegetation under the
regulations do not apply in these areas. TECs, areas within 50m of any DRF and defined wetland areas
constitute ESAs. However, a number of other areas of environmental significance are also listed. Current
declared ESAs are listed in the Environmental Protection (Environmentally Sensitive Areas) Notice 2005.
The subject site is not mapped within an ESA. The closest ESA is located approximately 3.2 km from the
subject site (refer to Figure 3).

2.4 Fauna
In consideration of vegetation condition and species present within the subject site, fauna habitat is
predominately restricted to black cockatoos (Forest Red-tailed black cockatoo (Calyptorhynchus banksii
naso), Baudin's black cockatoo (Calyptorhynchus baudinii) and Carnaby's black cockatoo (Calyptorhynchus
latirostris)). A Black Cockatoo Habitat Assessment (SW Environmental 2017) was undertaken within the
subject site whereby it was identified that 2.8 ha of black cockatoo breeding and foraging habitat would be
impacted by the proposal.
Accordingly, approval from the Commonwealth Department of the Environment and Energy (DotEE) was
sought whereby it was determined that the proposed clearing is not a controlled action and therefore
approval is not required pursuant to the Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act) (refer to Appendix C).
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2.5 Aboriginal Heritage
An online search for relevant Aboriginal heritage information was undertaken using the Department for
Planning, Lands and Heritage (DPLH) Aboriginal Inquiry System that incorporates both the heritage site
register and the heritage survey database (DPLH 2019). The Aboriginal Heritage Site Register is maintained
pursuant to Section 38 of the Aboriginal Heritage Act 1972 and contains information on over 22,000 listed
Aboriginal sites throughout Western Australia.
Results of the database search revealed that no Aboriginal heritage sites are present within the extraction
area. Nonetheless, it is important to note that Aboriginal heritage sites may still exist in or adjacent to the
subject site that are not yet known, or may not yet been listed on the Aboriginal Heritage Register.

2.6 Sensitive Receptors
The Environmental Protection Authority’s (EPA) Guidance for the Assessment of Environmental Factors
(June 2005) provides generic separation distances to assist in the determination of suitable buffers where
industry may have the potential to affect the amenity of a sensitive land use. In particular, for extractive
industries, a buffer distance of 300 m to 500 m is recommended from sensitive land uses.
The closest residential dwelling to the subject site is 320 m to the south, as shown in Figure 4.
Land use abutting the boundaries of the subject land is rural based, predominantly grazing, dairying and
pastoral land uses, as well as conservation/lifestyle properties immediately to the east.
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3 MOBILE CRUSHING AND SCREENING PROCESS
3.1 Area of Disturbance
The gravel quarry will cover an area of approximately 9.73 ha with a maximum natural elevation of 140m
AHD. Maximum depths of excavation will be approximately 2 m in the southern sectors, becoming much
shallower as the extraction progresses northwards. Excavation will occur in three stages, each
approximately 3.24 ha, over a five year period.
It is estimated that the total maximum volume of gravel to be removed from the three cells will be
approximately 170,000 banked cubic metres and the landowners request that their permit be given the
longest lifespan allowable (5 years).

3.2 Description Overview
All crushing equipment and infrastructure at the subject site will be fully portable to facilitate movement
throughout the site required for staged quarrying operations. The following equipment could be present
at the subject site throughout operations:
•
•
•
•
•
•
•
•

Light vehicles;
Excavator;
Service truck;
Mobile crushing and screening plant;
Front end loader;
Tip truck;
Site office;
Ablutions.

The commencement of operations is proposed in the second half of 2020 (subject to obtaining all
approvals). The estimated construction costs to mobilise the crushing and screening equipment is $139,630
(refer to Table 1). The only cost associated with the infrastructure outlined in this works approval
application is the hire and mobilisation of equipment to the subject site. Operating hours will be restricted
to 7:00am – 6:00pm, Monday to Friday. It should be noted that the quarry will operate on a campaign and
as needs basis.
Table 1. Estimated construction costs.
Timing
Category
Capacity Range

Details
12 – Screening, etc. of material
More than 50,000 but not more than 100,000 tonnes per year
Equipment Hire – $138,580.00

Total Cost

Mobilisation to site - $1,050.00
Total Cost - $139,630.00
More than $100,000 but not more than $150,000 - Rate 45

Total Fee

$1,827.00

The key project characteristics associated with the proposal are provided below in Table 2.
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Table 2. Project characteristics.
Characteristic
Quarry life
Total resource
Project footprint
Vegetation clearing
Operating hours
Storage shed
Fenced compound
Dump truck
Water Tankers
Bulldozer (D8)
Excavator (325/330)
Loader (938/966)
Terex Finlay I-140 Impact
Crusher

Description
Five years
Approximately 50,000 tonnes of gravel per annum
9.73 ha
2.8 ha within extraction area (CPS 8746/1). No other vegetation clearing
required.
7:00am – 6:00pm, Monday to Friday
A storage container may be located in the fenced compound for the
overnight storage of valuable equipment.
A compound area will be fenced to secure equipment and restrict public
access.
A dump truck will be used to transport material within and from the site.
A 10,000L water tanker or similar will be used for dust suppression on
the access road and working floors as required.
Topsoil will be stripped using a bulldozer to a maximum depth of
150mm. bulldozers will also be used for the movement of gravel and
loading road trucks.
An excavator may be used for the removal of gravel material.
Loaders will be used for the movement of gravel and loading road trucks.
Used for the crushing of gravel.

Terex Finlay 693 Supertrak

Used for the screening of crushed gravel.

Anaconda Radial Stockpiler

Used for stockpiling crushed gravel.

Toilets
Generator
Water usage

Waste

A portable toilet may be required onsite.
A generator may be required to provide power to a variety of
equipment.
Water will be trucked to the subject site as required.
All waste products will be stored in appropriate rubbish bins (recycling,
putrescible, and hydrocarbons will be separated in lidded bins) and
removed from site by a contractor at regular intervals and disposed of at
the licensed landfill facilities. There will be no landfill on site

Onsite facilities will be kept to a minimum and importantly no fuel or chemicals will be stored onsite.

3.3 Mining Operations
It is anticipated that approximately 50,000 tonnes of gravel will be extracted each year, depending on
supply and demand. The above factors suggest an average of seven additional truck movements per day
but this will be dependent on demand.
The topsoil (nominally 15 cm of the soil profile) will be stripped and stockpiled behind the excavation face
using a bulldozer or loader. Where possible and if the perimeter bunding is already present, topsoil will be
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directly transferred to an area being rehabilitated. Overburden, if present, will be removed using a dump
truck and stockpiled to the perimeter of the proposed pit area.
3.3.1

Gravel Extraction

The gravel within the subject site can be removed with an excavator or loader without the need for blasting.
The material will then be crushed and screened to produce products of the correct size.
A summary of the proposed extraction activities is provided below:
•
•
•

•
•
•
•

•
•
•

Prior to excavation commencing the site will be ground surveyed, the excavation footprint marked
out and a 1 metre contour plan developed.
Remove the vegetation cover by pushing it into windrows for use on the batters to minimise soil
erosion and assist spreading on the final land surface as part of the final rehabilitation.
All topsoil will be removed for spreading directly onto areas to be revegetated and screening or
perimeter bunds. If direct spreading is not possible the topsoil will be stored in low dumps, for
spreading at a later date.
Soil and overburden will then be removed and either directly transferred to a rehabilitation area
or stored in low dumps for later rehabilitation use.
An excavator or front-end loader will be used to excavate the gravel material.
The material will then be picked up by a rubber tyred loader and fed to the mobile crusher.
A loader will then transfer the laterite rock into the crusher where it would be reduced to smaller
sizes and transferred to an adjoining screener. The screener then sorts the gravel into various sizes
for stockpiling. On an as needed basis, gravel product will be loaded on to road trucks of various
configurations for transport off-site.
All static and other equipment, such as crushers and screens (where used), will be located on the
floor of the quarry to provide visual and acoustic screening.
Upon completion of each section of quarry the section will be reformed and back filled, where
subgrade material is available, to achieve the proposed final contours.
At the end of excavation, the floor of the quarry will be deep ripped, covered by overburden and
topsoil, and rehabilitated to a constructed soil.

The likely initial position of plant equipment (crushers, loaders and screeners) will be within the floor of
the existing excavation area (refer to Figure 5); although as such equipment is mobile it could subsequently
be relocated when needed for more effective positioning in relation to areas of excavation.
Stockpiles will be located on the floor of the pit and will be a maximum of 4 metres high, which, with the
lowered elevation of the pit floor and perimeter bunding of topsoil, will mean that the stockpiles are not
anticipated to be visible from Nuttman Road.
3.3.1

Rehabilitation

During operations, quarrying and rehabilitation will be undertaken progressively. Following quarrying of
each stage, rehabilitation will be undertaken.
Upon completion of each cell, the following completion criteria will be achieved:
•
•
•

A self-sustaining cover of pasture;
Weed levels that are not likely to impact on the viability of the reconstructed soils; and
A safe and stable landform suitable for the proposed future land use which will be productive,
grazing pasturelands.
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3.4 Crushing and Screening Equipment
3.4.1

Installation

Due to the mobile nature of the crushing and screening equipment, installation at the subject site will be
very simple. The ‘plug and play’ equipment does not require earthworks or significant construction and
therefore has a low risk of noise and dust generation during this phase.
3.4.2

Operation

The crusher and screening plant will be located on the pit floor during campaigns when gravel material is
being produced. The mobile crushing and screening equipment used is modular and interchangeable. The
crusher and screens can be configured differently for the production of several gravel products. The plant
is equipped with dust covers for dust management.

3.5

Proposed Operating Times

Operation of the pit will be constrained between the hours of 7am and 6pm Monday to Friday, and it is not
proposed to include public holidays. Should individual contracts require operation outside these times,
our clients are committed to notifying Council accordingly, outlining the specific details of the contract.
It should also be noted that trucks may not operate on designated school bus routes between 7.30 –
8.40am and 3.20 – 4.20pm, Monday to Friday, during school periods. The pit operators will be careful to
ensure compliance with these requirements.

3.6

Staging of Operation

The site plan shows clearly the proposed areas of excavation. Our clients are committed to rehabilitating
the area upon completion of the extraction and this rehabilitation will be commissioned at an appropriate
time of the season when the respread topsoil will germinate and stabilise quickly i.e.. during the months
of late May to September. No more than 2.0 hectares of extraction area will be exposed at any time prior
to rehabilitation commencing.

3.7

Number of Truck Movements Per Day/Week

Assessment of the estimated banked volume of 170,000 cubic metres against the truck movement
calculations contained within the Policy, leads to an average removal volume of 131 truck cubic metres per
day (five days per week over five years).
Based on the 19 cubic metre capacity of a semi-trailer, this equates to less than 7 additional truck
movements per day, on the local road network. Obviously, this is likely to fluctuate however, at this stage,
average truck movements are all that can be estimated.

3.8

Haulage Routes and Destinations

The haulage routes and destinations will be subject to specific contracts however for the most part, the
resource can be transported anywhere once it reaches the Chapman Hill Road/Busselton Bypass
intersection. Our clients are committed to advising Council of specifics as contracts are prepared.
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4 ENVIRONMENTAL IMPACTS AND MANAGEMENT
The following factors are considered to represent the potential environmental and amenity impacts
associated with the proposal:
•
•
•
•
•

Hydrology;
Dust;
Noise
Dieback and weeds; and
Uncontrolled discharge of contaminants to land.

These environmental factors are discussed in more detail below, together with the proposed management
actions.

4.1 Hydrology
4.1.1

Surface Water

The subject site does not contain any defined wetlands (as defined within the Geomorphic Wetlands of the
Swan Coastal Plain dataset) and is not located within a ‘Public Drinking Water Source’ area (SLIP 2019).
Furthermore, the subject site is situated on a broad ridgeline well removed from any defined drainage lines
or watercourses.
Construction
The mobilisation and positioning of equipment associated with a Category 12 prescribed premises is not
associated with any impacts to surface water, including stormwater runoff.
Operation
The operation of the screening and crushing plant will be a dry operation.
To minimise any potential impacts associated with sedimentation and erosion from stormwater runoff
during the operation of the crushing and screening equipment, holding ponds for each Stage will be located
at the base of the pits.
These ponds will be designed to retain surface water runoff from the two-hour 10 year average return
interval storm event. Cut-off drains running along the base of the pit, parallel to the western boundary, will
ensure all runoff is diverted into the detention ponds.
During excavation activities, the surface will be internally drained. A low bund will be installed down slope
of any excavation area in the gravel, established from the wall of the pit to the edges of the excavation.
The processing area will also be bunded by a low bund to ensure no surface water runoff occurs.
Risk Assessment
A risk assessment relating to surface water and stormwater runoff in consideration of the proposed
management measures is provided below. The residual risk associated with sedimentation and erosion
from stormwater runoff during the operation of the crushing and screening equipment is considered Low.
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4.1.2

Potential Impacts

Mitigation

Uncontrolled
and
contaminated
stormwater
runoff

Erosion
and
sedimentation
resulting in poor
surface
water
quality.

Installation of holding
ponds to retain surface
water.
Bunding of the process
excavation area to ensure
that
stormwater
is
contained within the
excavation footprint.

Residual Risk

Erosion and
sedimentation

Source of
Hazard

Consequence

Hazard

Likelihood

Table 3. Risk assessment associated with surface water and stormwater.

1

2

Low

Groundwater

Groundwater will not be extracted or dewatered during the operation of the quarry and therefore, no
impacts to groundwater levels are proposed. There will be no interaction with groundwater given that the
proposed maximum depth of excavations will be 2 m below ground level.
The extraction and processing of gravel is a chemically free operation with the liquids used being lubricants
for machinery and fuel. There will be no storage of chemicals or fuel on the subject site.
Construction
The mobilisation and positioning of equipment associated with a Category 12 prescribed premises is not
associated with any impacts to groundwater.
Operation
The operation of the screening and crushing plant will be a dry operation and is not associated with any
impacts to groundwater.

4.2 Dust
In accordance with the EPA (2005) Guidance Statement No. 3 Separation Distances between Industrial and
Sensitive Land Uses, the recommended separation distance between an extractive industry and a
residential dwelling is 300-500m. As previously discussed, the closest dwellings are to the east and south
at distances of approximately 350m and more than 500m, and they are well screened from the proposed
extraction areas by almost continuous remnant vegetation.
Construction
The mobilisation and positioning of equipment associated with a Category 12 prescribed premises is not
associated with any significant dust emissions.
Operation
Potential dust emissions may impact the amenity of nearby residents and the environmental values of the
surrounding landscape. An assessment of dust emissions is provided below.

Version 1
Attachment C - Details of Application

2020
12

Development Application and Works Approval Application
Lots 2 and 3 Nuttman Road, Chapman Hill

Wind Direction
During the summer months the dominant wind in the mornings is from the south-east at 10-14 knots,
swinging to the south-west at 20-25 knots in the afternoon. During winter, the winds are most commonly
10-14 knots with no dominant prevailing direction. During storms, winds from the west and north-west
can reach 40 knots (BoM 2020).
Dust Sources
The proposed extraction activities will involve the disturbance of soil and earthen material. Specifically, this
may include the following activities:
•
•
•
•
•
•

Earthworks during extraction activities;
Topsoil stripping;
Loading and transportation of material;
Vehicle movement within the site;
Crushing and screening of material; and
Wind erosion of exposed surfaces.

These activities have the potential to generate dust that, if not adequately controlled, can cause nuisance
and safety risks. In-pit operations tend to generate less dust than surrounding activities due to the reduced
airflow within the pit. The removal and replacement of topsoil material has the highest risk associated with
dust generation due to the large volumes of material involved and generally lower levels of soil moisture.
Risk Assessment
In accordance with the DWER’s “A guideline for managing the impacts of dust and associated contaminants
from land development sites, contaminated sites remediation and other related activities”, a risk
assessment for dust emissions has been prepared.
For a site that is generating uncontaminated dust, such as extractive industry sites, the site classification
chart in Appendix 1 of the DWER guideline can be used for assessing the site risk. Appendix 1 also details
the provisions and contingency arrangements for dust management which apply to each site classification
score.
The site classification assessment is provided below.
Part A. Nature of site
Item
1.Nuisance
potential of soil
when disturbed

Score Options
Very low - 1
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Low – 2
Soils with a dominant
particle
size
corresponding
to
gravel size or larger
have less potential of
becoming airborne
than finer particles
such as fine sand.

Medium - 4

Score
High - 6

2
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2. Topography and
protection provided
by
undisturbed
vegetation

Sheltered and
screened - 1

3. Area of site
disturbed by the
works

Less than 1ha 1

4. Type of work
being done

Medium screening –
6

Little
screening - 12

The extraction area is
extensively screened
by
remnant
vegetation.
Between 1 and 5ha –
3

Between 5 and
10ha - 6

Exposed and
wind prone 18

More
than
10ha - 9

Only 2ha will be
excavated at any
time. Rehabilitation
will be progressive
denoting that the
area of disturbed land
will be limited to 2ha.
Roads
and
trenches - 1

Roads, drains and
medium deep sewers
-3

6

3

Roads, drains,
sewers
and
partial
earthworks - 6

Bulk
earthworks – 9
Gravel
extraction

Total score for Part A

9

20

Part B. Proximity of site to other land uses
Item
1.Distance of other
land uses from site

Score Options
More than
1km - 1

Between 1km
and 500m – 6

Between 100m and
500m – 12

Score
Less than 100m
- 18

The closest dwellings
are to the east and
south at distances of
approximately 350m
and more than
500m.
2.
Affect
of
prevailing
wind
direction (easterly)
on other land uses

Not affected
-1

Isolated
land
uses affected by
one
wind
direction – 6
The
closest
dwellings are to
the east and
south.

Total score for Part A
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Dense land uses
affected by one wind
direction – 9

12

Dense/sensitive
land uses highly
affected
by
prevailing
winds - 12

6

18
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Based on the risk assessment, a site classification score (A x B) of 360 has been provided. This results in a
Classification 2 which is considered a low risk (score between 200 and 399 is considered low risk, DWER
2011). The provisions, contingency arrangements and monitoring requirements as specified by the DWER
(2011) associated with a Classification 2 proposal are provided below.
Provisions:
The developer shall supply a contingency plan to the local government, which shall detail the activities to
be undertaken should dust impact occur.
Contingency arrangements:
Include an allowance for water-cart operation, wind fencing and surface stabilisation during construction
period for the purposes of dust suppression.
All areas of disturbed land should be stabilised to ensure that the disturbed area exposed at any time is
kept to a practical minimum.
Monitoring requirements:
Complaints management system in place.
Notice to be erected at the site providing contact details of the person to be contacted.
Management Measures
Based on the results from the risk assessment and in consideration of the separation distances to sensitive
receptors, the following dust management measures are proposed.
Exposed Surfaces
Dust from stockpiles, un-stabilised surfaces and access roads will be suppressed with water applied by an
onsite watercart with a capacity of 15,000 L. Water will be trucked to the site from an offsite source.
The volumes of water required will be dependent on the prevailing weather conditions. An estimated
volume of water required for dust suppression is provided below in Table 4.
Table 4. Parameters for estimated water requirements for dust suppression.
Parameter

Volume/Number

Truck movements in summer

Average of 7 movements per day (depending on demand)

Volume of watercart

15 kL

Estimated days of watercart operation

120

Estimated average daily use

45 kL

Estimated annual use

5,400 kL

Material Transport
Material transported from the subject site will be carried in truck bodies of various configurations. During
transport of the gravel material, dust can be generated. Accordingly, the proponent will implement the
following measures to reduce dust during product transportation:
•

Truck loads will be covered with tarpaulin or similar.
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Processing Material
Crushing, screening and stockpiling the gravel material has the potential to generate dust. The crushing
and screening plant will be fitted with dust covers to prevent dust emissions from this operation.
Crushing and screening will be undertaken in designated areas with the greatest natural protection from
winds (concealed at the lowest contours) which simultaneously minimise wind-borne dust emissions and
dissipate noise emissions. Excavation and processing will be conducted on the floor of the pit, 2m below
natural ground level behind the excavation face.
Rehabilitation
The proposed extractive industry operation is staged. Accordingly, rehabilitation will be undertaken
sequentially and as soon as reasonably possible to reduce the exposed areas. Where rehabilitation is
delayed (i.e. staged completion occurs in summer), additional dust control measures will be considered.
This includes the application of a paper-water mixture to exposed surfaces to create a temporary crust and
prevent wind-borne dust lift-off.
Summary
The potential impacts to amenity from dust emissions are considered low with the application of suitable
management measures. A summary of these proposed management measures is provided in Table 5.
Table 5. Dust management measures.
Timing

Management Measure

Topsoil
removal,
excavation
and
rehabilitation
activities

Stockpiles, where possible, will be limited to the anticipated cubic volume/vehicle movement
for cartage on the following operating day.
Stockpiles will be configured to accommodate easy access for watering/dust minimisation if
required.
Access roads and immediate extraction areas will be watered as required.
Topsoil stockpiles and exposed areas will be watered and stabilised as required. Stabilisation
techniques that will be considered depending on environmental conditions will include
hydro-mulching.
Timing of earthworks (daily and seasonally) will coincide with periods of low wind velocity as
far as practicable. This will especially need to be considered during summer with the
prevailing easterly winds.
Truck loads to be covered by tarpaulins or similar.
Crushing and screening plant to be fitted with dust covers at all times.
Visual monitoring of dust will be ongoing throughout the day during operations. When dust
emissions are observed, dust suppression measures will be implemented immediately.
•
•
•

Erect on-site signage directing public to make complaints to the relevant person.
Maintain a complaints register (refer to Appendix D). A Complaints Register will be
established to record the date, nature, and resolution action of any complaints.
Complaints will be directed to the site supervisor for resolution. If the complaint is
verified as being due to a site source, remedial action will be undertaken within 2 hours.
The City will be advised of all complaints as soon as they are received.
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Timing

•

Management Measure
If a compliant cannot be resolved within the 2 hour response period, it may be necessary
to cease operations.

4.3 Noise
Noise from construction sites in Western Australia is governed by the Environmental Protection (Noise)
Regulations 1997. The Regulations state that construction work can be carried out between 7.00am and
7.00pm on any day which is not a Sunday or a public holiday provided:
•

•
•

The construction work is carried out in accordance with control of environmental noise practices
set out in Section 6 of AS 2436-1981 Guide to Noise Control on Construction, Maintenance and
Demolition Sites.
The equipment used on the premises is the quietest reasonably available.
Construction outside these times and days if approved by the Chief Executive Officer of the
Department of Water and Environmental Regulation (DWER).

As previously discussed, the EPA (2005) Guidance Statement No. 3 Separation Distances between Industrial
and Sensitive Land Uses recommends a separation distance between an extractive industry and a
residential dwelling of 300-500m. The closest dwellings are to the east and south at distances of
approximately 350m and more than 500m.
Construction
The mobilisation and positioning of equipment associated with a Category 12 prescribed premises is not
associated with any significant noise emissions.
Operation
The construction works will involve the use of machinery and equipment that will generate noise during
operation. Sources of noise from the subject site will include:
•
•
•

Machinery noise from equipment use.
Noise from safety equipment (beepers on machinery).
Noise from trucks departing the site.

Reversing alarms can represent significant nuisance noise to sensitive receptors. There are a number of
alternatives to alarms that maintain a safe work environment and also comply with occupational health
and safety legislation. Reversing alarms alert pedestrians when a vehicle is moving, however, given that no
pedestrians will be onsite (private property), the applicant has committed to using flashing lights or a
broadband alarm system as an alternative. The sound of a broadband alarm is much less intrusive by nature
than the sound of a tonal alarm and tends to be masked by the background noise at a lesser distance. This
will eliminate/reduce noise emissions associated with reversing alarms.
Noise Barriers
Noise impacts on sensitive receptors are dependent on distance and line-of-sight. The proximity to
residential dwellings has been determined (refer to Figure 4). Topography and existing vegetation naturally
create screening from noise, dust and visual impacts between the proposed extraction area and sensitive
receptors to the subject site.
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Distance, obscured landform and vegetation cover (primarily in the form of large trees) over at least 350m
indicates that noise impact is expected to be manageable. To further ameliorate potential noise impacts,
it is proposed to establish topsoil stockpiles around the periphery of the working pit.
Wind Direction
Annual wind data has been obtained from the Busselton Bureau of Meteorology station (ID: 009603),
located approximately 15 km from the proposed extraction area. Speed and direction frequency wind roses
indicate winds at Busselton are bimodal, with the two dominant directions of east and west. The land-sea
breeze cycle dominates the prevailing winds of the region, particularly over summer, with moderate
easterly winds in the morning and stronger southerly sea breezes in the afternoon commencing around
noon and weakening during the evening. The sea breeze may occur in all seasons, although it is most
frequent and intense during the summer months.
During the summer months the dominant wind in the mornings is from the south-east at 10-14 knots,
swinging to the south-west at 20-25 knots in the afternoon. During winter, the winds are most commonly
10-14 knots with no dominant prevailing direction. During storm events, winds from the west and northwest can reach 40 knots.
Wind can carry noise greater distances than expected, or conversely disperse noise more quickly. With
noise sensitive premises located in a south and east direction from the proposed extraction area, an
analysis of the wind rose data has yielded the following conclusions:
•
•

During the summer months, the morning prevailing easterly wind may direct noise in a westerly
direction, whilst the afternoon sea breeze may direct noise in an easterly direction; and
During the winter months, storm winds are from the west which may direct noise in an easterly
direction.

Management Measures
The applicant will ensure that all noise emissions will comply with the requirements of the Environmental
Protection (Noise) Regulations 1997 at all times. Management of the operational processes associated with
the extractive industry can further reduce any adverse noise impacts.
Crushing and screening will be undertaken in designated areas with the greatest natural protection from
winds (concealed at the lowest contours) which simultaneously minimise wind-borne dust emissions and
dissipate noise emissions. Excavation and processing will be conducted on the floor of the pit, 2 metres
below natural ground level behind constructed perimeter bunds.
Similarly, gravel excavation will occur below natural ground level. The excavation walls will act as a noise
insulator for operations in the pits.
In addition, the management measures prescribed within Table 6 will be implemented to reduce noise
emissions as far as practicable.
Table 6. Management actions for noise.
Objectives

Action

Timing

Ensure staff, contractors, and
subcontractors are aware of
noise impacts.

Ensure all personnel are appropriately inducted prior to
any site works.

Prior
to
construction
works

Management of equipment and
machinery noise.

•
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Objectives

Action
•
•
•
•

Minimise disturbance to local
residents.

Management of Public Concerns

Timing

Use machinery and equipment with minimal noise
output levels.
Ensure all machinery is regularly serviced as per the
equipment’s maintenance schedule.
Use flashing lights/broadband alarms instead of
tonal reversing alarms on excavators/loaders.
Apply speed restrictions and a ban on exhaust
braking if required.

Maintain levels of noise and vibration in accordance with
the Environment Protection (Noise) Regulations 1997
and the AS2436-2010 Guide to noise and vibration
At all times
control on construction, demolition and maintenance
sites. This is to be achieved by implementing the abovementioned management measures.
•
•

•

•

Erect on-site signage directing public to make
complaints to the relevant person.
Maintain a complaints register (refer to Appendix
D). A Complaints Register will be established for the
site to record the date, nature, and resolution action
of any complaints.
Complaints will be directed to the site supervisor for
resolution. If the complaint is verified as being due At all times
to a site source, remedial action will be undertaken
within 2 hours. The City will be advised of all
complaints as soon as they are received.
If a compliant cannot be resolved within the 2 hour
response period, it may be necessary to cease
operations.

Risk Assessment
A risk assessment to determine the residual risk associated with noise emissions is provided below. The
risk assessment indicates that with the application of suitable management measures the potential risk
associated with noise emissions is ‘Low’.

Excavation
machinery
and
processing

Potential Impacts

Mitigation

Noise impacts to
neighbouring
properties

Refer to Actions provided in
Table 6.
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Residual Risk

Noise
emission

Source of
Hazard

Consequence

Hazard

Likelihood

Table 7. Risk assessment associated with noise emissions.

1

2

Low
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4.4 Hydrocarbons and Dangerous Goods Management
Hydrocarbons are the only dangerous goods that will be utilised within the proposed extraction area for
the operation of machinery. However, storage of hydrocarbons on the subject site will not occur.
Construction
The mobilisation and positioning of equipment associated with a Category 12 prescribed premises is not
associated with any uncontrolled discharges of contaminants to land.
Operation
There is the minor possibility for soil and water contamination as a result of incidental hydrocarbon
leakages or spills during the operation/refuelling of machinery. In such instances the management
measures specified below will be implemented. It is also noted that there are no watercourses within or in
proximity to the extraction area.
Table 8. Hydrocarbon and dangerous goods management measures.
Timing

Management Measure

During quarry
operations

Mobile refuelling of equipment and vehicles will be undertaken following set procedures
to acceptably minimise the risk of spills and to ensure adequate containment and bunding
is in place to contain any spills that may occur.
Spill kits containing appropriate equipment for control, containment and cleanup of
hydrocarbon and chemical spills will be available in appropriate locations onsite and
maintained.
No vehicles or machinery are to be serviced or cleaned within the extraction area.

Risk Assessment
A risk assessment to determine the residual risk associated with the uncontrolled discharge of
contaminants is provided below. The risk assessment indicates that with the application of suitable
management measures the potential risk associated with uncontrolled discharges is ‘Low’.

Machinery

Potential Impacts

Mitigation

Contamination of
soils and/or water

Refer
to
Management
Measures provided in Table
8.

Residual Risk

Uncontrolled
discharge of
contaminants
to land

Source of
Hazard

Consequence

Hazard

Likelihood

Table 9. Risk assessment associated with the uncontrolled discharge of contaminants.

1

2

Low

4.5 Dieback (Phytophthora cinnamomi) and Weed Control
Given that native vegetation has largely been altered within the extraction area, dieback indicator species
are largely absent and therefore it is not possible to detect whether dieback is present or absent. On this
basis, it is reasonable to classify the subject site as ‘uninterpretable’, denoting that a precautionary
management approach should be adopted.
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Construction
The mobilisation and positioning of equipment associated with a Category 12 prescribed premises could
be associated with the introduction/spread of dieback and weeds within the subject site. Accordingly, the
management measures provided in Table 10 are proposed.
Operation
The primary objective of dieback management during operations is to minimise the risk of entry of dieback
to the subject site. The risk of transportation via vehicles and equipment is low given that sealed roads will
be utilised prior to entering the site.
Management Measures
The management measures proposed for dieback and weed control are provided below within Table 10.
Table 10. Dieback and weed management measures.
Timing

Management Measure

Topsoil removal,
excavation and
rehabilitation
activities

Training will be provided to all personnel during an initial safety and environment
induction course. This will include an explanation of the specific requirements with
regard to Phytophthora dieback management.
Fencing and lockable gates will be maintained and used to control unauthorized access
to the excavation area.
Avoid moving surface material or fill material from weed infected areas to non-infested
areas.
As far as reasonable and practicable haulage vehicles are to be cleaned of all loose
external soil and plant material prior to entry to and exit from the extraction area.
Access to the subject site during operation will be restricted to the proposed roads. No
other access points should be established. The access location and vehicle inspection
point should be clearly sign posted.
The extraction area will be managed to avoid ponding of surface water where vehicle
access is required.
Trucks will be loaded and covered to ensure there is no spillage of material during
transport.

Risk Assessment
A risk assessment to determine the residual risk associated with dieback and weeds is provided below. The
risk assessment indicates that with the application of suitable management measures the potential risk
associated with dieback/weed introduction and spread is ‘Low’.

Hazard

Source of Hazard

Potential
Impacts

Mitigation

Likelihood

Consequence

Residual Risk

Table 11. Risk assessment associated with dieback and weeds.

Introduction/spread
pf dieback and
weeds

Importation
of
soil/plant
material. Onsite
movement of soil.

Impacts to the
condition of
remnant
vegetation.

Refer
to
Management
Measures provided
in Table 10.

1

2

Low
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5 CONCLUSION
Leeuwin Civil Pty Ltd is proposing to extract gravel from a 9.73 ha area located on Lots 2 and 3 Nuttman
Road, Chapman Hill.
It is anticipated that approximately 50,000 tonnes per annum of gravel will be processed. The proposal
involves the crushing and screening of gravel within the subject site. These activities will require a works
approval and subsequent licence pursuant to Part V of the Environmental Protection Act 1986.
The following factors are considered to represent the potential environmental and amenity impacts
associated with the proposal:
•
•
•
•
•

Noise;
Dust;
Weeds;
Stormwater discharge;
Uncontrolled discharge of contaminants to land.

A risk assessment has been undertaken for the abovementioned factors in consideration of the proposed
management measures whereby the potential environmental and amenity impacts are considered ‘Low’
for the proposal.
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APPENDIX A - Complaints Register
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Complaints Register
Ref.
No.

Date

Name & Address of Complainant
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EXECUTIVE SUMMARY
Acoustic Engineering Solutions (AES) has been commissioned by Leeuwin Civil Pty Ltd to
undertake an environmental noise impact assessment for the proposed gravel-extraction
operation at lots 2 and 3 Nuttman Road Chapman Hill WA 6280. The aim of this assessment
is to determine whether or not the noise emissions from the proposed operations would
comply with the Environmental Protection (Noise) Regulations 1997 (the Regulations).
An acoustic model is created, and three operational scenarios are modelled:
Scenario 1:

represents the topsoil strip.

Scenario 2:

represents the extraction activities at cell 3.

Scenario 3:

represents the activities to load and transport gravel away from the site.

Nine closest residential premises are selected for the assessments. Noise levels are predicted
for worst-case meteorological conditions. The predicted worst-case noise levels are adjusted
for their dominant characteristics according to the Regulations, and then assessed against
the assigned noise levels set by the Regulations. The compliance assessment concludes that
full compliance is achieved for the proposed gravel-extraction operations.
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INTRODUCTION

Leeuwin Civil Pty Ltd (Leeuwin Civil) proposes gravel-extraction and production at lots 2 and 3
Nuttman Road Chapman Hill WA 6280. Acoustic Engineering Solutions (AES) has been
commissioned by Leeuwin Civil to undertake the environmental noise impact assessment of
the proposed operations. The objective of this assessment is to determine whether or not the
noise emissions from the proposed operations would comply with the Environmental
Protection (Noise) Regulations 1997 (the Regulations).
The gravel-extraction and production are proposed for 3 months a year. Before the extraction
and production, topsoil is stripped and stockpiled as water, visual and noise barriers around
the pit edges. During this period, three personnel work on site on a day shift between 7am
and 3:30pm on Monday to Friday excluding public holidays.
When the extraction and production stops, the gravel is loaded to trucks and then transported
away from the site. These trucks run form 7 am to 5.30 pm on Monday to Friday excluding
public holidays.
Figure 1 in APPENDIX A presents an aerial view of the proposed site and surround area while
Figure 2 presents the locations of closest residences. Residence UR1 does not have approved
by the local authority.
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NOISE CRITERIA

Noise management in Western Australia is implemented through the Environmental Protection
(Noise) Regulations 1997 (the Regulations). The Regulations set noise limits which are the
highest noise levels that can be received at noise-sensitive (residential), commercial and
industrial premises. These noise limits are defined as ‘assigned noise levels’ at receiver
locations. Regulation 7 requires that “noise emitted from any premises or public place when
received at other premises 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”.
Table 2-1 presents the assigned noise levels at various premises.

Table 2-1: Assigned noise levels in dB(A)

Type of Premises
Receiving Noise

Noise sensitive
premises: highly
sensitive area

Assigned Noise Levels in dB(A)1

Time of
Day

LA 10

0700 to 1900 hours Monday
45 +
to Saturday
Influencing factor
0900 to 1900 hours Sunday
40 +
and public holidays
Influencing factor
40 +
1900 to 2200 hours all days
Influencing factor
2200 hours on any day to
0700 hours Monday to
35 +
Saturday and 0900 hours Influencing factor
Sunday and public holidays

LA 1

LA max

55 +
Influencing factor
50 +
Influencing factor
50 +
Influencing factor

65 +
Influencing factor
60 +
Influencing factor
60 +
Influencing factor

45 +
Influencing factor

55 +
Influencing factor

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

For highly noise sensitive premises, an “influencing factor” is incorporated into the assigned
noise levels. The influencing factor depends on road classification and land use zonings within
circles of 100 metres and 450 metres radius from the noise receiver locations.
1

Assigned level LA1 is the A-weighted noise level not to be exceeded for 1% of a delegated assessment period.
Assigned level LA10 is the A-weighted noise level not to be exceeded for 10% of a delegated assessment period.
Assigned level LAmax is the A-weighted noise level not to be exceeded at any time.
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CORRECTIONS FOR CHARACTERISTICS OF NOISE

Regulation 7 requires that that “noise emitted from any premises or public place when
received at other premises must be free of:
(i) tonality;
(ii) impulsiveness; and
(iii) modulation.
when assessed under Regulation 9”.
If the noise exhibits intrusive or dominant characteristics, i.e. if the noise is impulsive, tonal,
or modulating, noise levels at noise-sensitive premises must be adjusted. Table 2-2 presents
the adjustments incurred for noise exhibiting dominant characteristics. That is, if the noise is
assessed as having tonal, modulating or impulsive characteristics, the measured or predicted
noise levels have to be adjusted by the amounts given in Table 2-2. Then the adjusted noise
levels must comply with the assigned noise levels. Regulation 9 sets out objective tests to
assess whether the noise is taken to be free of these characteristics.

Table 2-2: Adjustments for dominant noise characteristics
Adjustment where noise emission is not music. These
adjustments are cumulative to a maximum of 15 dB.

Adjustment where noise emission is
music

Where tonality is
present

Where Modulation
is present

Where
Impulsiveness is
present

Where
Impulsiveness is not
present

Where
Impulsiveness is
present

+5 dB

+5 dB

+10 dB

+10 dB

+15 dB

2.2

CONSTRUCTION NOISE

Regulation 13(1) states that construction work means “(g) the removal or reinstatement of
vegetation or topsoil for the purpose of or in relation to a mining operation”.
Regulation 13(2) states that Regulation 7 does not apply to noise emitted from a construction
site as a result of construction work carried out between 0700 hours and 1900 hours on any
day which is not a Sunday or public holiday if the occupier of the premises or public place,
shows that

(a)

the construction work was carried out in accordance with control of environmental
noise practices set out in section 4 of AS 2436-2010 Guide to noise and vibration
control on construction, maintenance and demolition sites; and

(b)

the equipment used on the premises was the quietest reasonably available.
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INFLUENCING FACTORS

Nine (9) closest residential premises surrounding the subject site are selected for detailed
assessment, as shown in Figure 2 in APPENDIX A.
No major or secondary roads are located within 450m from any selected residential premises.
Neither industrial nor commercial zone is present in the vicinity of the selected residential
premises within 450m. The gravel pit (9.73 hectares) is at least 320m from UR1 and more
than 500m from the other residences. The gravel pit is zoned as “industrial”. Therefore, the
influencing factor is zero for all of the closest residential locations.
Table 2-3 presents the day-time assigned noise levels for Monday to Saturday excluding public
holidays.

Table 2-3: Day-time assigned noise levels (LA10) in dB(A)
Closest
Residents

Influencing
Factor in dB

Day-time Assigned Noise Levels (LA10) in dB(A) for
Monday to Saturday

All Receivers

0

45
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3.0

NOISE MODELLING

3.1

METHODOLOGY

An acoustic model is developed using SoundPlan v8.0 program, and the CONCAWE2,3
prediction algorithms are selected for this study. The acoustic model is used to predict worstcase noise levels at the closest residential locations and generate worst-case noise contours
for the surrounding area.
The acoustic model does not include noise emissions from any sources other than from the
proposed gravel-extraction and production. Therefore, noise emissions from road traffics,
aircrafts, animals, etc are excluded from the modelling.

3.2

NOISE MODELLING SCENARIOS

Leeuwin Civil advised that:












Gravel extraction comprises three cells in a total area of approximately 9.73 hectares.
During the gravel extraction period, three personnel work on site on a day shift
between 7am and 3:30pm.
In each cell it is estimated that 100mm of topsoil and overburden will be cleared.
Maximum depth of extraction will be 2m below the existing surface depending on the
depth of gravel.
Topsoil and overburden are to be pushed to outer limits of cell, creating noise bund of
approximately 2 metres in height.
In each cell finished product is to be stockpiled to the East, to a height of 8 metres, as
shown in Figure 3 in APPENDIX A.
In each cell the production will take place to the West.
The production equipment will be shift as required, but constantly in the order of
crusher, feeding screener, feeding conveyor belt to stockpile.
Not all equipment operates simultaneously; this is staged due to lack of staff and
expense involved.
Crushing and Screening of rock is generally undertaken in the months of June/August
– due to work load and weather conditions.
After the extraction stops, one personnel works on site to load gravel to trucks on day
shift between 7am and 5:30pm. Then trucks transport the gravel away from the site.

Activities include:


Topsoil strip using the following equipment:

2

CONCAWE (Conservation of Clean Air and Water in Europe) was established in 1963 by a group of oil companies to carry out
research on environmental issues relevant to the oil industry.
3
The propagation of noise from petroleum and petrochemical complexes to neighbouring communities, CONCAWE Report
4/81, 1981.
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 A Scraper; and
 A D10 Dozer.
Mining, crushing and screening of rock using the following equipment:
 A Excavator;
 A Loader;
 Jaw crusher;
 Screening plant; and
 Conveyor.
Loading products into road trains using a Loader.

Based on the provided information, three operational scenarios are modelled:
Scenario 1:

represents the topsoil strip.

Scenario 2:

represents the mining, crushing and screen of rock.

Scenario 3:

represents product loading.

For worst-case operations, all items of the mobile equipment are assumed to operate on the
natural surfaces for scenarios 1 and 3 but at 1m below the surfaces for scenario 2. The fixed
plant is assumed to sit on the pit floor (2m below the natural surface) for scenario 2.
The noises from the extraction activities at different cells will have different impacts on the
closest residences. Since the extraction area is a small area and its diameter is much smaller
than the distances to any of the closest residences, the difference of impacts will be small and
insignificant. Scenario 2 represents the extraction activities occurring at cell 3.

3.3
3.3.1

INPUT DATA
Topography

The ground contours for the proposed site and surrounding area are provided by Leeuwin
Civil in AUTO-CAD dwg format. The ground is assumed to be absorptive.
Neither buildings nor sheds are considered in the acoustic model.

3.3.2

Noise Sensitive Premises

In consulting with Leeuwin Civil, nine (9) nearest residential premises are selected for the
assessment, as shown in Figure 2 in APPENDIX A.

3.3.3

Source Sound Power Levels

Table 3-1 presents the sound power levels of the equipment operated in the proposed gravelextraction operations. These sound power levels were provided by Leeuwin Civil.
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Table 3-1: Sound power levels.
Octave Frequency Band Sound Power Levels in dB(lin)

Overall

Equipment
63

125

250

500

1k

2k

4k

8k

dB(A)

Scraper

108

113

105

109

108

107

101

95

113

D10 Dozer

115

114

101

105

104

102

94

88

109

Excavator

100

110

101

101

103

100

97

Loader

113

98

108

103

97

94

90

83

105

Jaw Crusher

104

103

103

104

104

100

99

93

108

Screener

101

101

101

101

100

102

101

100

108

Conveyor

77

77

77

79

76

70

61

55

80

Road Train

102

101

101

104

96

94

89

85

104

3.4

107

METEOROLOGY

SoundPlan calculates noise levels for defined meteorological conditions. In particular,
temperature, relative humidity, wind speed and direction data are required as input to the
model. For this study the worst-case meteorological conditions4 are assumed, as shown in
Table 3-2.

Table 3-2: Worst-case meteorological conditions.

Time of day

Temperature
Celsius

Relative
Humidity

Wind speed

Pasquill Stability
Category

Day (0700 --- 1900)

20o Celsius

50%

4 m/s

E

4

The worst case meteorological conditions were set by the EPA (Environmental Protection Act 1986) Guidance note No 8 for
assessing noise impact from new developments as the upper limit of the meteorological conditions investigated.
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4.0

MODELLING RESULTS

4.1

POINT CALCULATIONS

Table 4-1 presents the predicted worst-case A-weighted noise levels. The highest noise level is
predicted at UR1 for scenarios 1 and 3 and at R3 for scenario 2.

Table 4-1: Predicted worst-case noise levels in dB(A).
Predicted Noise Levels in dB(A)
Receivers

4.2

Scenario 1

Scenario 2

Scenario 3

R1

38.5

36.7

16.9

R2

38.6

37.0

29.7

R3

41.2

39.6

32.2

R4

29.6

16.3

25.4

R5

41.7

23.8

35.2

R6

41.1

23.4

33.6

R7

36.6

34.3

29.0

R8

31.8

28.4

19.7

UR1

44.4

27.0

38.1

NOISE CONTOURS

Figure 4 to Figure 6 in APPENDIX A present the worst-case noise level contours at 1.5m above
the ground. These noise contours represent the worst-case day-time noise propagation
envelopes, i.e., worst-case propagation in all directions simultaneously.
Figure 5 in APPENDIX A indicates that the 2m topsoil bunds have little impact on the noise
propagation towards R1 to R3.
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5.0

COMPLIANCE ASSESSMENT

5.1

ADJUSTED NOISE LEVELS

Noises from the proposed fixed plant and mobile equipment are expected to exhibit tonality.
According to Table 2-2, the predicted noise levels shown in Table 4-1 should be adjusted by
adding 5 dB.
Table 5-1 presents the adjusted worst-case noise levels in dB(A).

Table 5-1: Adjusted worst-case noise levels in dB(A).
Adjusted Noise Levels in dB(A)
Receivers

5.2

Scenario 1

Scenario 2

Scenario 3

R1

43.5

41.7

21.9

R2

43.6

42.0

34.7

R3

46.2

44.6

37.2

R4

34.6

21.3

30.4

R5

46.7

28.8

40.2

R6

46.1

28.4

38.6

R7

41.6

39.3

34.0

R8

36.8

33.4

24.7

UR1

49.4

32.0

43.1

COMPLIANCE ASSESSMENT

Scenario 1 (topsoil strip) represents construction activities. As indicated in section 2.2, no
assigned noise levels apply to scenario 1 as long as “the construction work was carried out in

accordance with control of environmental noise practices set out in section 6 of AS 2436-1981
Guide to Noise Control on Construction, Maintenance and Demolition Sites” and “the
equipment used on the premises was the quietest reasonably available”.
Scenarios 2 and 3 generate continuous noise emissions. All activities in this project are
proposed for daytime only (between 7:00am and 5:30pm) on Monday to Friday excluding
AES-890089-R01-1-03082020
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public holidays. Therefore, noise emissions should be assessed against the day-time assigned
noise levels LA10 for Mondays to Friday.
Table 5-2 presents the compliance assessment. It is shown that the adjusted worst-case noise
levels are below the day-time assigned noise levels at all of the noise-sensitive premises for
scenarios 2 and 3. This means that full compliance is achieved for the proposed operations.

Table 5-2: Compliance assessment.

Receivers

Assigned Noise
Levels in dB(A)

Adjusted Noise Levels in dB(A)
Scenario 2

Scenario 3

R1

45

41.7

21.9

R2

45

42.0

34.7

R3

45

44.6

37.2

R4

45

21.3

30.4

R5

45

28.8

40.2

R6

45

28.4

38.6

R7

45

39.3

34.0

R8

45

33.4

24.7

UR1

45

32.0

43.1
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Figure 1:
AES-890089-R01-1-03082020

Aerial view of the subject site and surrounding area.
area
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2m High Topsoil Bunds

Figure 2:
AES-890089-R01-1-03082020

Locations of closest residences.
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Figure 3:
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Locations of product stockpiles.
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Figure 4:
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Worst-case noise contours for scenario 1.
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Figure 5:
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Worst-case noise contours for scenario 2.
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Figure 6:
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Worst-case noise contours for scenario 3.
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