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SUMMARY 
 

 
Boral Bricks Western Australia Pty Ltd seeks renewal of Planning Consent of 
the Extractive Industries Licence for the removal of clay and shale from Lot 6 
Wandena Road, Muchea.   
 
Clay has been excavated from this part of Muchea for many years and from 
this site for 5 years, because of the uniqueness of the resource and proximity 
to the Metropolitan area.  
 
The Muchea area is the only known location where the formation outcrops  
onto the surface and even here it is restricted to low ridges which are all that 
remain following extensive erosion.  The closest sedimentary kaolin resources 
are 100 km away in the Bolgart area. 
 
This pit forms an important component of the Boral Bricks clay resources to 
continue blend clays to produce a full range of brick products.  
 
A vegetation study was completed by Landform Research and shows that the 
site is  covered by pasture with a small area of scattered Eucalyptus 
calophylla  - Eucalyptus wandoo - Eucalyptus accedens Remnant Woodland 
that has scattered trees over pasture, degraded and grazing. 
 
The useable clay reserve occupies an area of about 45 hectares and extends 
to an average depth of 20 metres of which approximately 15 metres will be 
excavated. However the depth of overburden will currently restrict the taking of 
the resource to about 25 hectares in the south and east of the deposit.   
Overlying the clay is 200 mm of topsoil and up to 5 metres of overburden. 
Excavation will continue to be progressive with land being closed and 
rehabilitated as new ground is opened.  At this stage there is insufficient 
ground open for rehabilitation to commence. 
 
Some of the overburden is gravel and this also provides a resource that has 
been used on site locally for roadmaking.   
 
The surrounding land use continues to be broad acre grazing and cropping 
with the WAMIA livestock facility to the west with increasing small rural living 
lots to the east.  The Shire of Chittering landfill site occupies an old clay pit 
150 metres to the north east.  Clay excavations are present to the south of 
Muchea East Road and to the north along Wandena Road. 
 
The closest dwelling, from aerial photography and site observation, dwelling 
on the eastern side of Wandena Road which is 150 metres from the boundary 
of later stages of excavation.  Other dwellings are over 600 metres from the 
proposed excavation.   
 
The site is zoned Agriculture Resource under the Shire of Chittering Town 
Planning Scheme.  The zoning has objectives that provide for the 
maintenance of productive grazing land, protection of the landscape values 
and continued extraction of the basic raw materials.  The proposed excavation 
has been designed to comply with these objectives. 
 
The site is listed as a Priority Clay Resource in the Statement of Planning 
Policy No 2.4, Basic Raw Materials Policy. Statement of Planning Policy No 
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2.4 is strong in its recommendations for the protection of basic raw materials, 
and that planning decisions should not be taken that will impeded the use of 
the resource. 
 
Other Statement of Planning Policies are also relevant.  Statement of Planning 
Policy No 2.5, Agricultural and Rural Land Use Planning makes provision for 
the extraction of basic raw materials.  SPP 2.5 in Point 9 states that "The 
location of rural residential and rural small holdings should avoid unacceptable 
impacts on, or sterilisation of natural primary resources including prospective 
areas for mineralisation and basic raw materials ......" 
 
There are no proposed changes to the methods of excavation or the rates of 
excavation. 
 
Up to 100 000 m3 clay is anticipated to be removed each year, but in recent 
times the amount of clay has not reached this volume because of the 
downturn in the housing market.  The amount of material extracted will depend 
on the nature of the local and export brick markets and public demand for 
particular colours of bricks.   
 
Transport is to Wandena Roadand then along Wandena Road to Great 
Northern Highway. 
 
Perimeter fences are in place and locked gates are maintained.  
 
The site is internally draining and draining to a sediment trapping dam that 
acts as a water source for dust suppression. 
 
End use of the site is proposed  to be pasture with a farm dam.  Boral Bricks 
has, over the years, worked closely with the Chittering Landcare Group to 
restore 23 hectares of pasture along two watercourses to the north and south 
of the proposed excavation, to native vegetation and trees.  This revegetation 
was completed on land previously held by Boral Bricks (Midland Brick) and 
subsequently sold to WAMIA. It is anticipated that this association will 
continue. 
 
Wherever possible rehabilitation will be continued as areas are completed to 
ensure that the amount of ground that is open at any one time is minimised. 
However this will be restricted because of the need to maintain a large open 
area to enable access to the base of the pit. 
 
The operations have been designed to continue to minimise visual impact, 
noise and dust impacts. 
 
 

APPROVAL SOUGHT 
 
Boral Bricks is applying for Planning Approval and an Extractive Industries 
Licence for a period of 20 years.  
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PROJECT SUMMARY 
 
 
ASPECT PROPOSAL CHARACTERISTIC 
EXCAVATION 
Total area of excavation • 45 ha available of which about 40 ha will be 

excavated. 
• Currently there is approximately 3.2 ha of pit 

Resource extraction • Up to 100 000 tonnes clay per year. 
Operational time • Intermittent and restricted to campaigns 

• Excavation up to 90 days per year. 
• Transport may occur on other days as well. 

Life of project • > 20 years 
Area cleared per year • A few clumps of Eucalypts to be cleared. 

• Clearing Permit CPS 2928/1 in place. 
• Approximately 1 hectare of ground is required 

annually. 
Area mined per year 1 – 1.5 hectare  
Dewatering requirements • Minor. 

• Water collecting in the pit is used for dust 
suppression. 

• Any water to be released will pass through a 
neutralising basin contained limestone. 

Maximum depth of excavations • 20 metres 
Native vegetation to be cleared • A few clumps of Eucalypts to be cleared. 

• Clearing Permit CPS 2928/1 in place. 
PROCESSING 
Resources • Not required on site 
Water requirements • Minimal to 10 000 kL per year 
Water supply source • Supplied from sump  and sediment settlement 

dam.  
INFRASTRUCTURE 
Total area of plant and stock • Located within or adjacent to excavated area.   
Area of settling ponds • 2 ha 
Fuel storage • Mobile refuelling with no onsite storage. 
TRANSPORT 
Truck movements • Variable but approximately 5 – 10 per hour on 

90 days per year. 
Access • Wandena Road to Muchea East Road and the 

Great Northern Highway 
WORKFORCE 
Construction • Renewal – already in operation. 
Operation • 2 – 4 persons 
Hours of operation • Hours of operation, will continue to be 6.00 am 

to 6.00 pm Monday to Friday inclusive, 
excluding public holidays and 7.30 am to 
12.00 pm Saturday. 
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PROJECT MANAGEMENT SUMMARY  
 

Factor  Summary Reference 
Mining Operations Excavation methods are an open pit  up to 20 

plus metres deep. 
There are no proposed changes to the 
excavation methods or volumes taken. 

5.0 Mining Operations 
See also Project Summary 
above. 

Biodiversity 
Management 
Flora 

The site is cleared pasture land with 
scattered clumps of trees. 
Clearing Permit CPS 2928/1 is in place. 

3.1 Vegetation and Flora 
6.1 Biodiversity Management 
Appendices 1 and 4 

Dieback  - Plant 
Pathogens 

There is unlikely to be any impact and low 
risk of introducing plant diseases. 
A Dieback Management Plan is included. 

6.1.5 Dieback Management 
Plan 

Weeds There is unlikely to be any impact and low 
risk of introducing new weed species.  
Included with normal farm management. 
A Weed Management Plan is included. 

6.1.6 Weed Management 
Plan 

Water Management The main risk to surface and groundwater is 
from fuel spills. 
A Fuel Management Plan is proposed. 
An acid sulphate risk assessment has been 
completed and a management plan is in 
place. 

6.2 Water Management 
Appendix 3 

Fuel and 
Maintenance 

Fuel is to be brought to the site by mobile 
tanker.   
A mobile service truck maintains vehicles. 
A Refuelling and Maintenance Management 
Plan is included. 

6.2.8 Refuelling and 
Maintenance 

Visual Management The site is set back from dwellings, and 
generally protected by vegetation and 
landform. 

6.3.1 Visual Management 

Noise See above for buffer distances. 
Noise management procedures are proposed 
for all parts of the operations 

6.3.2 Noise Management 

Dust Dust is managed for Health and Safety under 
the Mines Safety and Inspection Act 1994. 
Dust management procedures are used for 
all aspects of the operations to protect both 
the staff and environment. 
A Dust Management Plan is included. 

6.3.3 Dust Management 
Plan 
Appendix 5. 

Fire Fire is seen as a low risk in quarries such as 
this, but could include fire in the surrounding 
vegetation or plant and equipment. 
Fire management procedures are addressed 
in Boral Bricks Safety Management Plans 
which are used for all sites and are 
implemented at this site.  These plans 
include emergency procedures, muster 
areas, training and contingencies.  
A Fire Management Plan has been prepared. 

6.3.4 Fire Management 
Appendix 6 

Mine Closure All equipment will be removed from site at the 
completion of activities and the disturbed 
land created into a form compatible with the 
surrounding areas. 

7.0 Mine Closure Plan 

Mine Closure - 
Rehabilitation 

Rehabilitation will be a return to parkland 
pasture. 
A Mine Rehabilitation Plan has been 
developed.  

7.0 Mine Closure Plan 
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1.0 BACKGROUND INFORMATION 
 
 
1.1  Background 
 

Boral Bricks Western Australia Pty Ltd (formerly Boral Bricks) seeks renewal 
of Planning Consent and an Extractive Industries Licence for the removal of 
sedimentary shales and clay from Lot 6, Muchea. In the text Boral Bricks 
Western Australia Pty Ltd is referred to as Boral Bricks. 
 

 
1.2  Location 

 
The site lies on a rural property that is part of the WAMIA livestock holding 
facility on the north western corner of Wandena and Muchea East Roads 
Muchea. 
 
The site is accessed along from Wandena Road.  

 
 
1.3 Land Ownership and Agreements 

 
Lot 6 is owned by Boral Bricks. 
 
The landowner contact is; 
 
Boral Bricks 
102 Great Northern Highway, Middle Swan, WA, 6056. 
  
Lot Description 
 
Lot  Lot 6      
Volume 2631 
Folio  794 
Plan   49665  
  

 
1.4 Proponent 

 
The proponent is Boral Bricks Company Pty Ltd.  Boral Bricks, the largest clay 
brick manufacturer in the Perth Metropolitan area, is a subsidiary of Boral 
Building Products Pty Ltd.   
 
Boral Bricks clay brick and paver manufacturing facilities at the Middle Swan 
works have an annual capacity of 400,000,000 units.  Approximately 90 % of 
the brick products produced are consumed in the local market with the 
balance being exported to Asia, New Zealand and the Middle East. 
 

 
1.5 Requested Approval 

 
Approval is sought to continue to remove clay from the existing pits and 
adjoining identified resource over a period of 20 plus years to enable staged 
extraction and satisfy long term community needs for bricks. 
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1.6 Resource Description 
 

Clay has been excavated from this part of Muchea for many years because of 
the uniqueness of the resource and proximity to the Metropolitan area. The 
Muchea area is the only known location where the formation outcrops onto the 
surface and even here it is restricted to low ridges which are all that remain 
following extensive erosion.  The closest sedimentary kaolin resources 
available to Boral Bricks are 100 km away in the Bolgart area. Similar 
geological units occur at Blue Plains Road but are held by another resource 
company.  
 
The clay is part of a sedimentary sequence of slightly varying kaolin clays and 
shales.  The clays are left as remnant ridges following erosion and weathering.  
With the local changes to the landform and elevation, different beds of clay are 
present in different localities.    
 
This, combined with horizontal variations in the clay quality, means that the 
useable clay is intermittent in outcrop and restricted by the depth of 
overburden and changes in grainsize and composition.   These changes lead 
to composition changes in the clay, changes in plasticity and behaviour when 
fired. Therefore a range of clays are available from the Muchea area.  These 
clays are normally blended together or with clays from other areas to increase 
the use of the resource and to provide as wide a range of clay products as 
possible. 
 
Boral Brick has two small pits currently totalling 3.2 hectares open on site.  
They also extract clay from the same geological formation to the south and 
north but some of these clay types are nearing completion.  
 
The clay resource is a white to cream kaolinite clay of sedimentary origin. It 
has been drilled, and the useable clay reserve found to occupy an area of 
about 45 hectares to an average depth of 20 metres of which approximately 
15 metres will be excavated. However the depth of overburden will currently 
restrict the taking of the resource to about 25 hectares from the south and east 
of the deposit.   Overlying the clay is 200 mm of topsoil and up to 5 metres of 
overburden. 
 
Some of the overburden is gravel and this also provides a resource that is be 
used on site for roadmaking.   
 
It is likely that at some time in the future, as resources are used up and 
equipment becomes even more efficient, the areas of deeper overburden will 
be taken and so those areas remain as "Future Reserves". 
 
Clay types vary from hard shale/mudstone to more plastic kaolin with 4 grades 
of mudstone recognised for brick making. During excavation the various clay 
types are worked separately to prevent contamination and ensure consistent 
material for blending with other clays. 
 
Blending from stockpiles is a normal part of production. 
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1.7 Resource Protection 
 
The Chamber of Commerce and Industry noted the need to protect Basic Raw 
Materials prior to sterilisation by encroaching development in its 
comprehensive research of the Basic Raw Materials of Perth and the Outer 
Metropolitan Area, 2008, and also listed the area as a clay resource area. 
 
Currently the Departments of Mines and Petroleum and Planning are 
remapping and assessing the future needs of basic raw materials and are 
updating the mapping of State Planning Policy 2.4. 
 
A number of other documents provide information on the importance of the 
clay resources and the issues that apply to construction materials in terms of 
protection and use.   
 
Research on the clay resources and the issues involved can be found in the 
following; 
 
• Abeysinghe P B, 2002, Bentonite, Attapulgite and Common Clays in 

Western Australia, Geological Survey of Western Australia, Mineral 
Resources Bulletin 20. 

 
• Western Australian Planning Commission, Statement of Planning Policy 

2.4, Basic Raw Materials. 
 
• Chamber of Commerce and Industry, 1995 and 1996, Managing the Basic 

Raw Materials of Perth and the Outer Metropolitan Region, Parts 1 and 2. 
 
• Chamber of Commerce and Industry, 2008, Basic Raw Materials Access 

and Availability, 1996 - 2008. 
 
• Gozzard J R, 1987, Information on Industrial Minerals -  Coastal Plain 

between Lancelin and Fremantle, Geological Survey of Western Australia 
record 1978/11. 

 
• Gozzard, 2007, Geology and Landforms of the Perth Region, Geological 

Survey of Western Australia. 
 

 
 
1.8 Project Objectives 

 
The operation is a valuable source of white firing clay suitable for bricks, that 
has operated since 2007.  This application is to renew the existing facilities. 
 
The objectives can be summarised as: 
 
• Provide a long term supply of white firing kaolin clay for local and export 

brick making. 
 
• Extract the restricted sedimentary shale type kaolin clays prior to 

sterilisation by potential long term encroaching development. 
 
• Provide resources for blending with other clays to enable Boral Bricks to 

produce the wide range of brick types demanded by consumers.   
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• Excavate clay from the lot adjoining a Priority Clay Resource area in line 

with Statement of Planning Policy 2.4, Basic Raw Materials. 
 
• Excavate clay from locations close to the Middle Swan site which will 

assist in keeping prices lower for the consumer. 
 
• Comply with Statement of Planning Policy No 2.5, Agricultural and Rural 

Land Use Planning, which states that basic raw materials should be taken 
prior to sterilisation of the area by development.   

 
 
1.9 Site Plans 

 
Site plans are shown in the attached Figures. 
 
 

Item 9.1.5 Attachment 2

Page 14



Renewal of Clay Excavation, Lot 6, Wandena Road, Muchea 
Boral Bricks  

 
 

Landform Research                                                                                                          5 

2.0 PHYSICAL ENVIRONMENT 
 
2.1 Geology and Geomorphology 

 
The clay resource occurs on the eastern edge of the Perth Basin, as a series 
of low ridges located on the Gingin Scarp.  It lies on a rounded hill rising to 
150 metres in elevation.  A creek line runs west to the south of the deposit. 
 
The site is underlain by Mesozoic sediments, predominantly clays of 
Cretaceous age commonly ascribed to the Leederville Formation and 
sometimes the Osborne Formation, although the lithological description better 
fits with the Osborne Formation which overlies the Leederville Formation. 
 
The sediments are horizontally bedded shallow water marine shales that are 
white where oxidised but below the proposed excavation can be dark grey, 
organic and slightly pyritic at depth below the water table.  The shales can 
carry some salt.  
 
Shallow laterite soils cap the sequence, formed during prolonged weathering 
in seasonally wet and dry conditions which persisted for some time during the 
late Tertiary Period.  The laterite material, which is generally gravelly, is 
considered as overburden. 
 
 
Acid Sulfate 
 
There has been an increased interest in acid sulfate soils since the release of 
WAPC Planning Bulletin 64. 
 
However the interest has been over reactive and conditions and risk applied in 
many areas where there is no geological risk or evidence of acid sulfate. 
 
For acid sulfate conditions to be present the soils and rocks must be under 
reducing conditions, or have been under reducing conditions. The type of 
oxidation minerals present can be used to provide a highly definitive method of 
identifying materials at risk. 
 
Materials at risk under reducing conditions are normally grey in colour or have 
been grey with no brown or red brown iron oxides.  Where exposed to the 
atmosphere there is a change to brown iron oxides, with yellow jarosite and 
other alteration minerals that are distinctive. 
 
On site the shale beds are clay and silt, horizontally bedded and white in 
colour. At depth, below the water table, they turn into grey carbonaceous 
claystone and siltstones that can carry pyrite.  Above the carbonaceous beds 
the sediments consist of oxidised clays and silts of some 10 to 30 metres 
thickness. 
 
Testing is normally only required if “at risk” materials are to be disturbed. 
 
As there are grey carbonaceous shales at depth below the excavations an 
acid sulphate investigation was commissioned by Boral Brick from Parsons 
Brinkerhoff.  That study found some evidence of acid sulphate below the base 
of the pit and as a result  Parsons Brinkerhoff prepared an Acid Sulfate 
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Management Plan which has been used during the excavations on site.  Acid 
sulfate is discussed in more detail in 6.2.5 Acid Sulfate Risk. 

 
 
2.2 Regolith and Soils 

 
The soils which form the overburden are loamy gravels and gravelly sands, 
grading to gravelly loams and clay with depth.  During excavation the soils and 
subsoils, and overburden are stored in separate in bunds for later use in 
rehabilitaiton of the land surface. 
 
The reconstructed soils, at the completion of excavation, will be a blend of 
gravel and loam rich materials to form manufactured gravelly loam and loam 
soils. 

 
 

2.3 Climate 
 
The climate of the area is classified as Mediterranean, with dry hot Summers 
and cool wet Winters. 
 
Climatic data is recorded at Bullsbrook, 9 km to the south.  Precipitation is 688 
mm per annum, of which 90% falls in the months April to October inclusive.  At 
Swan Research Station evaporation exceeds rainfall in all but the four wettest 
months, and the situation at Bullsbrook can be expected to be similar. 
 
Average maximum temperatures at Bullsbrook reach 33.3 degrees Celsius for 
the hottest months, January and February, but fall to 17.6 degrees Celsius in 
July.  Average minima for the coldest month August, is 8.2 degrees Celsius.   
 
The climate data for Bullsbrook is shown in Appendix 2, and shows that the 
predominant summer winds are from the east at 9.00 am and from the south 
west at 3.00 pm 
 
 

2.4 Hydrology 
 

One watercourse runs east – west along the southern edge of the site.  This 
has been rehabilitated and fenced as part of a landcare project.    
 
The Leederville Formation of sands and shales underlies the site.  These are 
generally horizontally bedded aquicludes separated by thin more permeable 
beds. The recharge area is in the east close to the site.  The aquifer then runs 
within the more permeable beds under the site to the west.   
 
There may be some leakage of surface water to deeper aquifers but this is 
less likely because the shale beds are likely to act as an aquiclude. 
 
Elevation of the aquifers is variable and generally at elevations below 60 
metres AHD.  Water within the aquifer is normally confined and artesian in 
nature.  For example a small bore into the Leederville Formation, on the north 
eastern corner of M1327, is artesian and flowing at the surface.  Davidson W 
A, 1995, Hydrogeology and Groundwater Resources of the Perth Region 
Western Australia, Department of Industry and Resources, Bulletin 142. 
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Water quality of the Leederville Formation is generally less than 1000 mg/L, 
and often contains dissolved iron. (Department of Environment).  
 
Superficial and surficial aquifers are shallow surface aquifers that form in 
surface sands and sediments.  On this site, these normally form in the surface 
sand or more permeable areas where  the water runs along the top of the less 
permeable shale or more permeable interbeds to emerge as seepages along 
the base of slopes and adjacent to the water course, for example to the south 
of the clay resource.  Drilling has revealed a small seepage to the south east 
of the resource which appears to flow from a more permeable bed at 
approximately 12 metres depth to the surface.  Water quality on 11 May 2005 
was 4 235 mg/L salt and a pH of 6.3. 
 
Parsons Brinckerhoff 2006 found the groundwater elevation to be 116 – 117 
metres AHD on the ridge, dropping to 97 metres AHD in the lower 
elecvvations in the south which is below the base of the clay excavations.  The 
dam sits in the lowest elevation and does nto have any water seepage into it, 
and is therefore above the groundwater elevation at that point.   
 
Surface water occurs along the water course to the south of the resource 
area.  The water course in the south has elevated salinity and has been 
restored as part of a local landcare project.  
 
A sediment and water trapping basin has been constructed in the south west 
of the operations.  This collects the surface water from disturbed land on site.  
The water storage is used for wetting down and dust suppression.  When 
excess water is present it is pumped to a small treatment basin to the east 
which is lined with limestone to ensure any acidity in the water is neutralised 
and then released to the creekine in the south.  Boral Bricks regularly test the 
water and in particular the water released to the watercourse. 
 
Further discussons of water quality protection are listed in 6.2.2 Water Quality. 
 
Water in the current operational pits of Boral Bricks is normally moderate in 
salinity and little different to surface water in the drainage line at the south of 
the resource next to Muchea East Road.  During excavation salt washes from 
the clays as they are exposed.  The clays normally become more saline with 
depth, however the salinity is limited by Boral Bricks not excavating clay which 
is too saline because the salinity affects the processing equipment.  
 
For comparison two dams in the active pit south of Muchea East Road had 
water quality of 3 960 mg/L salt and pH 6.2 on 11 May 2005.  Both dams were 
being used by a number of water birds at the time. 
 
See 6.2.3, Groundwater Protection and Water Use. 

 
 
3.0 BIOLOGICAL ENVIRONMENT 
 
3.1 Vegetation and Flora 

 
The vegetation on all of Lots 5 and 6 assessed by Lindsay Stephens of 
Landform Research on 20 August 2004, to check all the areas that might be 
impacted on by the proposed developments of the WAMIA Livestock facility 
and the clay excavations. On 1 November 2004 additional flora surveys were 
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conducted of the remaining areas, which were to be excluded from 
development, and to recheck some of the other areas of remnant vegetation 
within the central southern portions of the site. 
 
At the time both EPBC and DEC databases were searched for Threatened 
and Priority taxa and communities. All species on that list were checked to 
ensure familiarity. See Appendix 1. 
 
The excavation area is cleared with scattered areas of parkland pasture that 
are largely excluded from the resource area. 
 
The woodland remnants are Eucalyptus (Corymbia) calophylla  - Eucalyptus 
wandoo - Eucalyptus accedens Remnant Woodland which occupy the laterite 
ridges.  These have deeper overburden and at this stage are largely excluded 
from the earlier resource areas. 
 
In the woodland remnants the understorey is almost totally replaced by 
pasture, but occasional plants such as Hakea lissocarpha, Desmocladus 
fasciculatus, Dryandra bipinnatifida, Phyllanthus calycinus and Dryandra 
lindleyana var melliculata (Banksia dallanneyi var mellicula) occur.  
 
Eucalyptus accedens is added to the community on the higher more clayey 
slopes in the east where Eucalyptus calophylla drops out of the community. 
Eucalyptus marginata subsp thalassica is also present to the west outside the 
clay resource areas, particularly where the soil becomes more sandy. 
 
A vegetation study is included as Appendix 1.  It should be noted that the 
vegetation study covers the whole of Lots 5 and 6. Based on a site inspection 
in May 2012, no changes to the vegetation ahead of excavation have occurred 
since 2004. 
 
 

3.2 Fauna 
 
The excavation area is covered by pasture and parkland pasture.  The 
vegetation will still contain some fauna which will utilise the site.  It is proposed 
to clear the resource areas gradually, which will assist in fauna being able to 
relocate.  In addition there has already been extensive revegetation as part of 
the landcare activities along the southern creek line.  Excavated areas will be 
rehabilitated to parkland pasture. 

 
 
3.3 Wetlands 

 
There are no wetlands on the resource area. 
 
A wet soil area is located within a natural drainage swale along the northern 
side of Muchea East Road on the southern edge of Lot 6.  These soils are 
permanently wet, saline and the area has expanded and developed as a result 
of land clearing which occurred during the original opening of the local area to 
agricultural production. 
 
Boral Bricks has worked with the local Landcare Group over a number of 
years and has rehabilitated and replanted the area of moist soils of the 
drainage lines both north and south of the resource.  
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The area now consists of rehabilitation on saline soils planted to local trees 
and shrubs, which serves as a wetland. A separation of 100 metres lies 
between the operations and the rehabilitation. This revegetation was 
completed on land previously held by Boral Bricks (Midland Brick) and 
subsequently sold to WAMIA. 
 
 

3.4 Stygofauna and Troglofauna 
 
EPA Guidance 54, concentrates on Stygofauna, which occur in caves and “are 
aquatic subterranean animals, found in a variety of groundwater systems”. 
 
Troglofauna occur in air chambers in underground caves or smaller voids.  
 
Voids do not occur in the elevated natural soils or shales on this site. 
 
The location is in the wrong geological environment for caves or cavities. 
Therefore there is no risk of troglofauna or ground fauna that live in crevices 
occurring on the excavation site or within the resource. 
 
The resource areas are gently sloping parkland pasture and cropped land and 
therefore do not have potential for short range terrestrial fauna. 
 
 

4.0 SOCIAL ENVIRONMENT 
 

4.1 Planning Issues 
 

4.1.1 Alternative Resources 
 
Why not use other materials? 
 
Clays suitable for brick making do not occur widely.  In this case there is a 
shortage of white firing clay locally and in the near Perth Area generally. 
 
 
4.1.2 The Site and Land Zonings 
 
• Current Land Use and Land Zonings 
 
The excavation lies on parkland pasture owned by Midland Brick Company 
Pty Ltd. 
 
The WAMIA site lies to the west of the clay excavation area.  
 
The surrounding local land use continues to be broad acre grazing and 
cropping to the west with increasing small rural living lots in subdivisions to the 
east. 
 
The Shire of Chittering landfill site occupies an old clay pit 150 metres to the 
north east.   
 
Clay excavations are present to the south of Muchea East Road and to the 
north east along Wandena Road.  Figure 2. 
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The closest dwelling, from aerial photography and site observation, remains a 
dwelling on the eastern side of Wandena Road which is 150 metres from the 
boundary of Boral Bricks.  Other dwellings are over 600 m from the 
excavation. 
 
The site is zoned Agriculture Resource under the Shire of Chittering Town 
Planning Scheme.  The zoning has objectives that provide for the 
maintenance of productive grazing land, protection of the landscape values 
and continued extraction of the basic raw materials.  The proposed excavation 
has been designed to comply with these objectives. 
 
The State Gravel Supply Policy, 1998, also recognises the need to ensure that 
sources of gravel are available for construction and road making. 
 
Statement of Planning Policies are also required to be considered under the 
Local Authority Town Planning Schemes.    
 
 
• SPP 2.4 – Basic Raw Materials 
 
The site lies within a  Priority Resource Area for clay extraction, of Statement 
of Planning Policy No 2.4 Basic Raw Materials, (SPP 2.4), Western Australian 
Planning Commission. (2002 update). 
 
SPP 2.4 supports the principle that basic raw materials should be taken before 
they become sterilised by development, and that they should be protected for 
future use. It provides guidelines to local government to recognise the 
importance of not permitting conflicting landuses to impinge on the operation 
of clay extraction. 
 
Currently the basic raw materials are being reviewed by the Department of 
Mines and Petroleum and the Department of Planning.  Those reviews will be 
used to update the databases of SPP 2.4. 
 
State Planning Policy 2.4 is currently being upgraded by the Department of 
Planning, Department of Mines and Petroleum, and the clay resources 
identified on this site will be added to the updated databases and maps. 
 
  
• SPP 2.5 – Agricultural and Rural Land Use Planning 
 
Statement of Planning Policy No 2.5, Agricultural and Rural Land Use 
Planning, makes provision for the extraction of basic raw materials.   
 
SPP 2.5 in Point 9 states that "The location of rural residential and rural small 
holdings should avoid unacceptable impacts on, or sterilisation, of natural 
primary resources including prospective areas for mineralisation and basic raw 
materials ......".  
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SPP 2 Environmental and Natural Resources Policy 
 
Section 5.7 deals with Minerals, Petroleum and Basic Raw Materials. 
 
Part of Section 5.7 states; 
 
Basic raw materials include sand, clay, hard rock, limestone and gravel 
together with other construction and road building requirements. A ready 
supply of basic raw materials close to development areas is required in order 
to keep down the cost of land development and the price of housing.  
 
Planning strategies, schemes and decision making should: 
 

ii. Identify and protect important basic raw materials and provide for their 
extraction and use in accordance with Statement of Planning Policy No 
10 (2.5); Basic Raw Materials.  

 
iii. Support sequencing of uses where appropriate to maximise options 

and resultant benefits to community and the environment. 
 
 
 
• End Use 
 
It is planned to return the excavated areas to a farm dam with slopes covered 
by pasture.  As there will be material removed from site, and the overburden is 
not very thick, there will be less material available for rehabilitation and a void 
will be left.  The void will contain a dam with sloping pasture back up to natural 
land surface.  The southern slope will be left steeper to match the contours in 
that area. 
 
The land surface will be contoured to be compatible with the existing landform 
of the area and be reformed as a gently undulating surface. The end use will 
be pasture and could be a buffer to the WAMIA livestock facility. 
 
 

4.1.3 Surrounding Landuses and Buffers 
 
• Separation to Dwellings 
 
The closest dwelling remains the dwelling in Wandena Road at a distance of 
250 metres from the eastern internal edge of the pit and stockpiles along 
Wandena Road..  Other dwellings are 600 metres to the south east and 800 
metres to the east from the proposed excavation.   
 
Great Northern Highway lies at a distance of 1.4 km from the eastern face of 
the quarry, with scattered trees of parkland pasture occurring on the 
intervening ground between the highway and the excavation, which should 
assist in minimising visual impact.  
 
Excavation is worked from inside out on the floor of the pit between 5 and 15 
metres below natural ground level. The recommended 20 metre buffer zones 
are retained along the perimeter boundaries of the site, to the north, west and 
south, with a road buffer of 40 metres along Wandena Road. 
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Where possible the buffer vegetation is retained to minimise the visual impact. 
 
A number of Government Policies relate to buffer distances and the protection 
of basic raw materials.  Statement of Planning Policy No 4.1, State Industrial 
Buffer Policy, (draft July 2004) discusses the need to consider adjoining land 
uses when locating buffers but does not prescribe set buffers for operations 
such as this.  
 
EPA guidance "Separation Distances between Industrial and Sensitive Land 
Uses", June 2005 lists the generic buffers for sand and limestone pits as 300 - 
500 metres depending on the extent of processing. There is no generic guide 
for clay extraction.  In many ways the extraction of clay is similar to sand or 
between sand and limestone.  There is no onsite crushing of the clay, which is 
excavated and either loaded directly onto trucks or stockpiled for later 
transport. 
 
A generic buffer relates to the distance at which there are unlikely to be any 
problems without some further investigations and does not mean that smaller 
buffers are not acceptable. EPA Guidance for the Assessment of 
Environmental Factors No 3 June 2005 provides for a case by case 
separation, based on the potential impacts. 
 
Based on the nature of the clay a generic buffer of 300 – 500 metres is 
appropriate.  The Guidance states that for quarries other than hard rock, 
where crushing, milling and grinding occur, a site by site buffer is appropriate.  
 
The issue of appropriate buffers is a matter of the distance and protection 
measures to prevent impact on adjoining land users.  This applies mainly to 
noise, dust and visual impact, all of which are treated separately.  Therefore 
excavation has been designed in a manner to minimise potential impacts on 
the dwelling to the east. 
 
In the past five years the operations and the dwellings have co-existed.  IN the 
past 5 years there has not been any complaint from the owners of the 
dwelling. 
 
The clay excavations are well buffered by the large face to the east and will 
continue to progreses west away from the area that has been excavated 
during the past five years.   
 
With excavation lower in the landscape, and moving further away from the 
closest dwelling, the  potential impacts should continue to reduce over time. 
 
A 40 metre buffer is retained along the road perimeter boundaries along 
Wandena Road and a 20 metre buffer will be retained along boundaries to 
other lots.  
 
Detailed studies have been completed for these operations and based on the 
separation distances in which potential impacts can be managed on 
excavation of the same types of resource by Boral Bricks the buffers in place 
are appropriate. 
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4.2 Community Consultation 
 
The Excavation Management Plan will be circulated to Government 
Departments and Authorities by the Shire of Chittering. 
 
 

4.3 Heritage 
 
The database of the Sites Department of the Department of Indigenous Affairs 
has no record of any aboriginal sites on the subject land. 
 
The site has been grazed, cultivated and farmed for many years.  Therefore 
disturbance of the soils has been a regular occurrence over the years. 
 

 
Aboriginal Heritage - Applicable Legislation / Policies 
 
Aboriginal Heritage Act 1972-1980 
 
Commitments to Safety Management 
 
• Should any evidence of early aboriginal occupation  be uncovered, development will be 

stopped pending an assessment by a recognised consultant. 
• If the site is confirmed as a site under the provisions of Section 15 of the Aboriginal 

Heritage Act 1972-1980 and Amendments operations will cease pending relevant 
negotiations. 

 
 
4.4 Compliance and other Legislation 
 

A number of State and Local Government authorities are responsible for 
overseeing the safety and management of quarries in the area.  Other 
authorities have an interest in the proposal but may not hold any responsibility. 
 
A number of local and state authorities are responsible for excavation of this 
type or have an interest in its operation. 
 
Shire of Chittering 
 
• Issues Planning Consent under the Town Planning Scheme. 
• Defines land zonings and strategies in conjunction with the Western 

Australian Planning Commission through the Town Planning Scheme. 
• Issues Extractive Industry Licences for quarries.  
• Has an interest in transport along local roads. 
• Controls the measures used to prevent bush fires. 
• Issues approvals for transport.  Vehicle owners to apply to MRWA (Main 

Roads) for permits to utilise oversize vehicles on specific roads. 
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Department of Mines and Petroleum 
 
• Controls the safety and methods of excavation through the Mines Safety 

and Inspection Act 1994 and Regulations 1995. 
• Covers the health and safety of workers. 
• Identifies and maps basic raw materials. 
 
 
Department of Environment and Conservation  
 
• May provide advice on aspects of environmental impact and management. 
• Issues licences for crushing and screening plants. (not used on this site). 
• Issues clearing permits under the Environmental Protection Act 1986. 
• Oversees the Environmental Protection (Noise) Regulations 1997. 
 
 
Western Australian Planning Commission 
 
• Prepares Statements of Planning Policy. 
• Defines land zonings and strategies in conjunction with the local authority. 
• Responsible for strategic planning.  
• Responsible of State Planning Policies such as SPP 2.4 Basic Raw 

Materials. 
 
 
Main Roads Department 
 
• Has an interest in the transport routes. 
 
 
Department of Water  
 
• Has published guidelines for water quality management for extractive 

industries.  
• Licenses bores and oversees water use. 
• Has control over the management of ground and surface water in the area, 

including water catchments. 
 
 
Department of Indigenous Affairs 
 
• Oversees the Native Title Amendment Act and the Aboriginal Heritage Act 

1972 - 1980. 
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5.0 MINING OPERATIONS 
 
Environmental issues including dust, noise and traffic can be managed in such 
a way to minimise or eliminate any potential impact on the local community. 
Dust and noise can be contained by the methods of extraction to be used and 
the control measures which will be put into place.  Measures to protect the site 
and minimise the other environmental factors are addressed under 
Environmental Management. 
 
Boral Bricks is highly experienced in this type of quarrying and has an 
excellent record in the excavation of basic raw materials. 
 
Excavation will be conducted to the:-  
  
• Mines Safety and Inspection Act 1994 and Regulations 1995. 
 
 

5.1 Project Summary 
 
 
ASPECT PROPOSAL CHARACTERISTIC 
EXCAVATION 
Total area of excavation • 45 ha available of which about 40 ha will be 

excavated. 
• Currently there is approximately 3.2 ha of pit 

Resource extraction • Up to 100 000 tonnes clay per year. 
Operational time • Intermittent and restricted to campaigns 

• Excavation up to 90 days per year. 
• Transport may occur on other days as well. 

Life of project • > 20 years 
Area cleared per year • A few clumps of Eucalypts to be cleared. 

• Clearing Permit CPS 2928/1 in place. 
• Approximately 1 hectare of ground is required 

annually. 
Area mined per year 1 – 1.5 hectare  
Dewatering requirements • Minor. 

• Water collecting in the pit is used for dust 
suppression. 

• Any water to be released will pass through a 
neutralising basin contained limestone. 

Maximum depth of excavations • 20 metres 
Native vegetation to be cleared • A few clumps of Eucalypts to be cleared. 

• Clearing Permit CPS 2928/1 in place. 
PROCESSING 
Resources • Not required on site 
Water requirements • Minimal to 10 000 kL per year 
Water supply source • Supplied from sump  and sediment settlement 

dam.  
INFRASTRUCTURE 
Total area of plant and stock • Located within or adjacent to excavated area.   
Area of settling ponds • 2 ha 
Fuel storage • Mobile refuelling with no onsite storage. 
TRANSPORT 
Truck movements • Variable but approximately 5 – 10 per hour on 

90 days per year. 
Access • Wandena Road to Muchea East Road and the 

Great Northern Highway 
WORKFORCE 
Construction • Renewal – already in operation. 
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Operation • 2 – 4 persons 
Hours of operation • Hours of operation, will continue to be 6.00 am 

to 6.00 pm Monday to Friday inclusive, 
excluding public holidays and 7.30 am to 
12.00 pm Saturday. 

 
 

 
 
 
5.2 Extraction and Processing of the Resource 

 
 
5.2.1 Excavation 
 
Excavation is conducted to the:-  
  
• Mines Safety and Inspection Act and Regulations. 
 
As part of the excavation commitments and procedures there are a number of 
management plans in place to control the various safety and environmental  
procedures. 
 
A 40 metre buffer is retained along the road perimeter boundaries along 
Wandena Road and a 20 metre buffer will be retained along boundaries to 
other lots.  
 
Excavation Methods 
 
The excavation methods will be the same as those used in existing Boral 
Bricks pits in the Muchea area. 
 
The gravel and clay resources are being progressively extracted in a 
sequence starting with the separate removal of topsoil and overburden, the 
extraction of clay, and finally the restoration of the land surface.  Any Gravel is 
used for internal road construction. 
 
There are no proposed changes to the methods or rates of excavation. 
 

1. The resource will continue to be excavated in stages/cells across the 
excavation area on an intermittent basis using the same methods.   
 

2. Where required by the the Environmental Protection (Clearing of 
Native Vegetation) Regulations 2004, a Clearing Permit will be 
obtained. CPS 2928/1 is in place for the current pit. 
 

3. Any trees are the cleared in accordance with that  Clearing Permits. 
 

4. Topsoil is removed by scraping from the resource and pushing to the 
perimeter to form a small bund of topsoil for later use in rehabilitation.  
Where possible it is transferred directly to an area being rehabilitated.  
If no suitable rehabilitation area is available topsoil is stockpiled in 
windrows of 1.0  to 2.0 metres high for later use around the perimeter  
The location of the dumps will change as excavation proceeds, but 
generally these will be perimeter dumps. 
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5. A low bund and/or drain will be located upslope to divert stormwater 
around the active pit towards the settlement dam. 
 

6. Overburden, which accounts for 2 to 5 metres, is then scraped from the 
surface and transferred directly to an area being rehabilitated.  If a 
rehabilitation area is not available, such as in the early stages of 
excavation, the overburden is stored in perimeter bunds to assist with 
screening of the operations.  
 

7. The overburden will be used at the completion of excavation to cover 
the excavated surface. 
 

8. Up to this stage the overburden has been used to create screening 
bunds along Wandena Road; just inside the boundary of Lot 6.  A large 
overburden dump is also located along the western edge of the 
proposed excavation to improve visual and other management in that 
direction. 
 

9. Where gravel forms part of the overburden, the gravel is recovered and 
used for local roads and  construction. Excess gravel is stockpiled for 
later use. 
 

10. Over time material in existing dumps and windrows will be used and 
new dumps created as excavation moves in a staged progression.  
 

11. Exacavation is conducted as an inside out operation where possible, 
commencing in the south western corner so that the sediment trapping 
dam can be created as the first part of the excavation. 
 

12. Vehicles normally work on the floor of the excavation and work towards 
the edges of the excavation as much as possible.  
 

13. As the resource contains several grades of clay, benches are used to 
enable the various clays to be separated.  Each grade of clay is then 
stored in separate stockpiles. The location of stockpiles is shown in 
Figure 3 and will change from time to time as the excavations 
progress. 
 

14. The depth of the excavation depends on the quality of the resource, 
which changes with depth.  Whilst the resource extends to depths of 
20 metres currently a depth of 15 metres is used on the peak of the 
ridge. 
 

15. To ensure a continuous supply of clay throughout the year, clay is 
excavated in the drier months and stockpiled for use during the wetter 
months when excavation is more difficult. Stockpiles are required 
because there is insufficient space to store all clay resources at the 
Middle Swan site.   
 

16. The excavation is undertaken by a combination of mobile plant 
depending on the nature of the resource as it changes and the 
progressive alterations to the staging and design of the pit.  In some 
parts the safest option will be to use an excavator whereas in other 
locations scrapers may be the most efficient. 
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17. Scrapers are also used to remove overburden or transport clay to the 
stockpiles because they are very efficient, but the pit configuration 
does not always permit this. 
 

18. Bulldozers are sometimes used to push clay and clear or reform the 
land surface. 
 

19. Blending and the recovery of clay from the stockpiles will be completed 
using a rubber tyred loader or excavator loading directly into road 
trucks for transport to the factory. 
 

20. Reforming of the landform will normally be carried out using a 
bulldozer, but a scraper or excavator may also be used to push the 
topsoil and overburden.  
 

21. To efficiently create stockpiles a small dump truck is used to move the 
clay from the face to the stockpiles.  Overburden that requires 
translocation is also moved in the dump truck.   
 

22. Water collecting on the excavated area is retained within the pit area or 
directed to sediment settlement dams on the pit floor and the south 
western corner of the operations.  The south western dam is used as a 
water supply source. 
 

23. Small bunds, contour and other drains are used to direct water to the 
sumps and storage areas and prevent runoff from the disturbed areas. 
 

24. These facilities are sufficiently large to retain all water from 1 : 100 
storm events as shown in other Boral Bricks Company Pty Ltd pits in 
the area.    
 

25. Rehabilitation will progressively follow excavation wherever possible. 
The proposed form and small size of the pit means that there will be 
little ability to rehabilitate land until the excavation is well advanced.  
However there will be potential to backfill and replant excavated faces 
as they are progressively completed. 

 
 

 Details of Visual Management are shown in 6.3.1 Visual Management, 
Water Management is discussed in 6.2.2 Protrection of Water Quality and  
Rehabilitation Methods are listed under 7.0 Pit Closure Plan.  

 
 
5.2.2 Stockpiles and Processing 
 

1. The location of stockpiles is determined by the need to provide 
maximum screening.  The methods to be used to minimise visual 
impact are addressed in 6.3.1 Visual Management. 5 include:  

 
• location of the site behind the already established landcare buffer 

along Muchea East Road. 
• the planting of perimeter trees,  
• creation of perimeter bunds,  
• placing and sizing stockpiles to minimise visual impact,  
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• creating overburden screening bunds that have been temporarily 
seeded with pasture species  

• planting additional tree belts some of which will be removed in the 
later stages of excavation  

• in later phases of the excavation creating stockpiles on the floor of 
the excavation.  

 
2. Currently the stockpiles are located in the south and south west of the 

site. 
 

3. Clay is recovered from the stockpiles using rubber tyred loaders 
loading directly to road trucks. On site processing is not required.  

 
4. Stockpiles of resource can result in a significant amount of material 

being required to be stored.  
 

5. The maximum quantity of clay stored in the stockpiles normally 
represents 6 month’s supply from the pit. 

 
 
5.2.3 Final Contours 
 
The land surface will be contoured to match the existing landform of the area.   
 
The elevation will be formed into a self draining landform that drains to a dam 
to be located on the southern portion of the resource area.   
 
The depth of the dam will be some 10 metres and the water holding area will 
be made steeper, however a safe and stable batter slope will be established to 
maximise the volume but at the same time minimise the surface area to 
reduce evaporation effects.   
 
Experience has shown that dams of this type, in completed clay pits, can be 
constructed in a manner whereby they will not overflow.  This is done by 
calculating the runoff from the created catchment and ensuring that it is 
contained within the depression. 
 
On completion, the land surface is to be graded down to the dam in the base 
of the void.  The slopes will be made as gentle as possible but because of a 
lack of overburden will need to be 1 : 3 and even 1 : 2 vertical to horizontal, in 
the south near the ridge.  The existing land surface near the ridge is already 
steep at 1 : 2, and the reformed land surface will be designed to most closely 
match those slopes. 
 
The Concept Final Contours are shown in the attached plan.  They show the 
land elevation ranging from 90 to 150 metres AHD with the water level in the 
proposed dam filling to an elevation of about 95 metres AHD.  These 
elevations are consistent with the pre-mined surface. 
 

5.3 Staging and Timing 
 
There is approximately 45 hectares of resource on site.  However because of 
variations in the clay resource, and the increasing depth of overburden to the 
north west, the current proposed excavation area is approximately 25 
hectares. 
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It is likely that at some time in the future, as resources are used up and 
equipment becomes even more efficient, the areas of deeper overburden will 
be taken and so those areas remain as "Future Reserves". 
 
The is anticipated to have a life of 20 plus years depending on market 
demands for the products.  
 
There will be no planned changes to the current extraction rates that could be 
up to 100 000 m3 annually. 
 
In recent years the volume has been less than this because of the economic 
and construction downturn. 
 
The amount of material extracted will depend on the nature of the local and 
export brick markets and public demand for particular colours of bricks.   
 
The total volume of clay extracted from the Muchea area is not proposed to 
change, but rather the sources of the clay will include the proposed pit, in 
addition to continued extraction from the existing pits in the area. 
 
Excavation is proposed to be staged according to the Staging Plan shown in 
Figure 3 and the Existing Contour Plan.  The south western corner will be 
completed and the eastern pit will progress west and north.  
 
Wherever possible rehabilitation will be continued as areas are completed to 
ensure that the amount of ground that is open at any one time is minimised.  

 
 
5.4 Hours of Operation 
 

Hours of operation will continue to be the same as those applying to the 
Extractive Industries Licence. 
 
The hours approved in the existing Licence issued by the Shire of Chittering 
are 6.00 am to 6.00 pm Monday to Friday inclusive, excluding public holidays 
and 7.30 am to 12.00 pm Saturday. 
 
The flexibility of a six day week operation is seen as necessary to maintain 
efficiency, because not all parts of the site can be excavated at all times of the 
year.   
 
Restricting hours will not change the total number of trucks on the road, but 
will merely concentrate more trucks into a limited time, making the operation 
less efficient in terms of machinery usage and therefore increasing costs. 
 
Although clay will be transported throughout the year, excavation will be 
discontinuous, and dependant on the need for particular clay types, and to 
avoid very wet conditions. It is more efficient to excavate material for a period 
of weeks to produce on-site stockpiles from which clay can be transported in 
the intervening time, as this maximises the use of mobile plant.  There will also 
be times when there is no activity on site because stock piles at the Middle 
Swan works site are being utilised. 
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5.5 Machinery and Equipment 
 
The operation will use modern equipment tt is regularly serviced.   
 
All operational equipment will be serviced onsite by mobile service vehicles.  
 
 
Proposed Equipment Comment 
Site office and/or containers A transportable site office is installed on the western portion of 

the operations. Figure 6. 
Toilet system  A serviced portable toilet system is used during excavation 

campaigns. Figure 6. 
Bulldozer A D11R Bulldozer or similar will be used to reform the 

landscape and open various stages of the pit. 
Excavator Used to extract clay and load to haul and road trucks. Figure 6. 
Loader Used to recover clay from stockpiles and load road trucks. 

Figure 6. 
Portable crushing plant Not required  
Screening plant Not required 
Blasting Blasting is not used.  
Water tanker A water tanker is available on site during excavation and 

transport operations to provide for dust suppression. Figure 6. 
Rockbreaker A rockbreaker is not used for normal excavation. 
Loader  A Cat 966/972 or similar Loader will be used for loading and 

handling products 
Fuel Storage Fuel is not proposed to be stored on site.  Vehicles are 

refuelled from dedicated fuel supply and maintenance trucks. 
Figure 6.  

Maintenance  Boral Bricks has mobile maintenance truck based facilities that 
access the site as required. 

Weighbridge A weighbridge is not proposed. 
    
 

5.6 Access and Transport 
 
Excavation will continue to be discontinuous.  It is more efficient to excavate 
material for a period of weeks to produce on site stockpiles from which clay 
will be transported in the intervening time, as this maximises the use of 
bulldozers and other equipment.  There will also be times when there is no 
excavation activity on site because stock piles at the Middle Swan works site 
are being utilised.  The excavation methods are described in 5.2 Extraction 
and Processing of the Resource. 
 
Trucks exit directly to Wandena Road and then to Great Northern Highway  
And then south along Great Northern Highway towards the Middle Swan 
Works.  
 
The number of truck movements will vary throughout the year depending on 
whether clay is being transported or not.  During the transport of clay, it is 
estimated that between 5 and 10 laden trucks will leave the site per hour, 
depending on the type of truck and trailer combination used.  At other times 
there may be no clay transported for several weeks.  This represents a 
continuation of the transport methods used in the past and involves no 
anticipated overall increase. 

 
The site adjoins the WAMIA livestock holding facility which exits directly to 
Muchea East Road.  
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Warning signs for trucks are used at the entrance onto Wandena Road. Figure 
6. 
 
 

5.7 Workforce 
 
The workforce will continue to vary, depending on the level of operation and 
market demands, but usually 2 - 4 persons can be expected to be working on 
site when the site is operating. 
 
 

5.8 Water Use 
 
Water is to be mainly used for dust suppression. 
 
Water from the water storage dam in the south western corner pit will continue 
to be used for dust suppression in the same manner as other local clay pits. 
 
Potable water is to be brought to the site as needed. 
 
 

5.9 Safety 
 
Boral Bricks is committed to maintaining a safe working environment. 
 
The site will operate to the Mines Safety and Inspection Act 1994 and 
Regulations 1995, which are administered by the Department of Mines and 
Petroleum. 
 
Boral Bricks have in place Safety Management Plans and a site specific 
Emergency Response Plan to cover operational procedures, which include 
workforce induction and training to ensure that all  employees  involved  are  
made aware  of  the  environmental and safety implications  associated  with  
all  stages  of  the  mining activities.   
 
Where applicable Safe Operating Procedure Sheets are prepared and made 
available for hazards. Workers and staff on all sites are trained in the use of 
the procedures and all employees provided with site induction and training as 
necessary prior to commencing work on the site. 
 
Radio contact is available for all vehicles, and the site is within mobile phone 
range. 
 
See 5.6 Access and Transport for site security and 6.3.4 Fire Management. 
 
A key aspect of site safety is the provision of fencing and signage. 
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Excavation Safety - Applicable Legislation / Policies 
 
• Mines Safety and Inspection Act 1994 and Regulations 1995. 
 
Commitments to Safety Management 
 
• Boral Bricks is committed to maintaining a safe working environment  
 
• Safety Management procedures is implemented prior to commencement. 
 
• All workers are provided with site induction and necessary training prior to entering the site. 
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6.0 ENVIRONMENTAL IMPACTS AND MANAGEMENT 
 
The likely environmental impacts are minimal on a well managed site.  
 
 

6.1 BIODIVERSITY MANAGEMENT PLAN 
 
6.1.1 Vegetation and Flora 

 
The resource areas are parkland pasture.  Clearing Permit CPS 2928/1 is 
current. 
 
The protection of vegetation is discussed in the vegetation assessment of the 
site in Appendix 1.  It should be noted that the vegetation study attached as 
Appendix 1 applies to the whole Lots 5 (WAMIA) and Lot 6 (Boral Bricks), and 
so much of the study is not relevant to this proposal. 
 
Photographs of the vegetation are contained in Figures 1 and 2 of that report. 
 
The relevant information contained in that assessment is; 
 
1. The site consists of pasture with some Eucalyptus calophylla  - Eucalyptus 

wandoo - Eucalyptus accedens Remnant Woodland. There is little or no 
understorey species within this remnant.    

 
2. This vegetation is generally in Degraded to Completely Degraded 

Condition. Any reduction in this vegetation through operational demands 
can be offset by additional tree planting and revegetation.  

 
3. No Declared Threatened or Priority species or Threatened Ecological 

Communities were recorded from the excavation site. 
 
4. A total of 23 hectares of rehabilitation has already been undertaken along 

the southern and eastern portion of the northern creekline, to the north of 
the excavation area and along the southern creekine. This includes the 
Muchea East catchment to the south of the excavation area. 

 
5. Boral Bricks  will continue to work with the Chittering Landcare Group to 

ensure long term sustainability of the rehabilitation. 
 
6. In later stages of excavation scattered Eucalyptus (Corymbia) calophylla  - 

Eucalyptus wandoo - Eucalyptus accedens Remnant Woodland will be 
taken as part of the excavation program. This is restricted to isolated and 
scattered trees with pasture understory and ground cover. 

 
7. Prior to any areas being cleared, a Clearing Permit under the 

Environmental Protection (Clearing of Native Vegetation) Regulations 
2004 will be applied for.  No clearing will take place until such a permit is in 
place when required by the legislation.  Clearing Permit CPS 2928/1 is in 
place for the current excavation site.  See Appendix 4. A new Clearing 
Permit will be required to clear ground outside the permitted area, and 
when excavation extends onto the ridge. 

 
8. Also shown in Figures 2 and 3 are the areas of rehabilitation and 

watercourse restoration that Boral Bricks has already undertaken in 
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conjunction with the Chittering Landcare Group.  In total across both this 
will amount to 23 hectares of revegetation. This revegetation was 
completed on land previously held by Boral Bricks (Midland Brick) and 
subsequently sold to WAMIA. 

 
9. A screening bund and trees has been planted along the eastern side of the 

pit, with a tree belt along the westernn side of the excavation.   
 
10. This, combined with the commitment to return parkland pasture with the 

trees in clumps, will provide for a greater number of trees being present 
than currently exist on the proposed  excavation area. 

 
11. When combined with the WAMIA Livestock holding facility and the 

landcare activities on the whole site that have been undertaken in the past, 
and will be part of the rehabilitation of the site, a sustainable long term 
improvement to the habitat can be achieved, that complies with 
Government Policy.  

 
 

6.1.1 Land Clearing 
 

The resource areas are generally cleared.  Whilst the excavation will approach 
some trees it is not anticipated that any will need to be removed and therefore 
a clearing permit will not be required. 
 
Clearing Permit CPS 2928/1 is in place for the current excavation site.  See 
Appendix 4. A new Clearing Permit will be required to clear ground outside the 
permitted area, and when excavation extends onto the ridge. 
 
 
6.1.2 Fauna 
 
As the site is currently pasture, impacts on native fauna are expected to 
continue be minimal. 
 
The adjoining vegetation will not be impacted on by excavation. 
 
 
6.1.4 Wetlands 
 
There are no wetlands on the resource area. 
 
Boral Bricks has worked with the local Landcare Group over a number of 
years and has rehabilitated and replanted the area of moist soils on the 
southern boundary.  This revegetation was completed on land previously held 
by Boral Bricks (Midland Brick) and subsequently sold to WAMIA. 
 
The area now consists of rehabilitation on saline soils planted to local trees 
and shrubs, which serves as a wetland.  
 
The excavation and disturbance is separated by 100 metres of pasture from 
the revegetation.  It is proposed to retain that buffer apart from activities 
related to normal agricultural practices to maintain that pasture. 
 

 

Item 9.1.5 Attachment 2

Page 35



Renewal of Clay Excavation, Lot 6, Wandena Road, Muchea 
Boral Bricks  

 
 

Landform Research                                                                                                          26 

Biodiversity - Applicable Legislation / Policies 
 
• None relevant. 
 
Commitments to Biodiversity Management 
 
• The excavation areas are cleared. 
 
• Boral Bricks will not impact on the adjoining remnant vegetation by the proposed 

excavation.  
 

 
 
6.1.5 Dieback Management Plan 
 

Dieback of vegetation is often attributed to Phytophthora cinamomi 
even though there are other Phytophthora species and other diseases 
such as Armillaria that can cause dieback like symptoms. Microscopic  
soil-borne  fungi  of  the  genus  Phytophthora  kill  a  wide  range  of  
native  plants  and  can cause  severe  damage  to  many  vegetation  
types,  particularly  those  from  the  families  Proteaceae, 
Epacridaceae, Xanthorrhoeaceae and Myrtaceae. 
 
In most cases dieback is caused by a pathogen which infests the plant 
and causes it to lose vigour, with leaves dying, and overtime may kill 
the plant.  As such the management of Dieback is essentially related to 
plant hygiene when coming onto a site and within a site.  
 
There are several guides to the management of Dieback. 
 
• Department of Environment and Conservation CALM Dieback 

Hygiene Manual 1992 is a  practical guide to Dieback 
management.  

• Department of Environment and Conservation CALM Best Practice 
Guidelines for the Management of Phytophthora cinamomi, draft 
2004. 

• Dieback Working Group 2005, Management of Phytophthora 
Dieback in Extractive Industries.  

 
The Department of Environment and Conservation generally 
recognises that Dieback is less likely to impact on vegetation on 
limestone and Spearwood/Cottesloe Land Systems, Podger F D and K 
R Vear, 1998, Management of Phytophthora and disease caused by it, 
IN Phytophthora cinnamomi and the disease caused by it - protocol for 
identifying protectable areas and their priority for management, EPA 
2000.  However recent research by Murdoch University shows that a 
species of Phytophthora can survive in alkaline soils. 
 
Dieback is only likely to be an issue when equipment is brought to the 
site from a dieback affected area either through vehicles or plant and 
soil materials therefore the following general principles are applied to 
Dieback management.  
 

 
On this site, with cleared land and only isolated to scattered trees, the 
potential dieback risk is minimal.  
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The site has operated as a farming property in a similar manner in the past 
and has been excavated for clay for the past 5 years.  No adverse dieback 
conditions appear to have been introduced into local or adjoining vegetation. 
 
The access roads are hard gravel sourced from on site.  
 
However as a matter of good environmental management Boral Bricks will use 
practices that will minimise the introduction of weeds or plant pathogens. 
 
The aim of dieback management during excavation is to minimise the risk of 
entry of dieback into the site.  
 
In many ways the management of the site for dieback is similar to that for the 
management of weeds, and the two management practices should be 
considered together.  
 
The other management is to ensure that all excavation equipment and road 
transport vehicles are clean and free from soil and vegetable matter prior to 
entering the operations.  This is normal practise by Boral Bricks who strive for 
high levels of resource hygiene to minimise any potential for dieback spread. 
 
 
The following actions are taken on this site. 
 
• Excavation is undertaken using practices recommended by DEC.  See 

CALM Dieback Hygiene Manual 1992 which is more practical and CALM 
Best Practice Guidelines for the Management of Phytophthora cinamomi, 
draft 2004.  See also Dieback Working Group 2005, Management of 
Phytophthora Dieback in Extractive Industries. 

 
• Vehicles are prohibited from entering remnant vegetation, apart from 

normal travel along made firebreaks and farm maintenance activities.  
 
• The pit operates in cells that are internally draining to retain all surface 

water or drain to the sediment settlement and water storage dam in the 
south western corner.   

 
• Contour banks and small drains are used to harvest water from upslope of 

the pits and direct it to storage dam. 
 
• All vehicles and equipment to be used during land opening or land 

reinstatement, are clean and free from soil or plant material when arriving 
at site.  This will occur at the previous site or at the Boral Bricks  works site 
by using brushing and compressed air. 

 
• Illegally dumped rubbish is to be removed promptly.  
 
• No contaminated or suspect soil or plant material is or will be brought onto 

the site. 
 
• When clearing land or firebreaks vehicles are to work from dieback free 

areas towards dieback areas; or in situations where dieback interpretation 
is not possible, from areas of higher quality vegetation to areas of lower 
quality vegetation. 
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• Compliance with the Weed Management Policy. 

 
 

Dieback - Applicable Legislation / Policies 
 
• DEC (CALM) Dieback Hygiene Manual 1992. 
 
• DEC (CALM) Best Practice Guidelines for the Management of Phytophthora cinamomi, draft 

2004. 
 
• Dieback Working Group 2005, Management of Phytophthora Dieback in Extractive 

Industries. 
 
Commitments to Dieback Management 
 
• Boral Bricks will not impact on the adjoining remnant vegetation by the proposed excavation.  
 
• Boral Bricks maintain the Dieback Management Policy to reduce the spread of Phytophthora 

spp 
 

 
 
6.1.6 Weed Management Plan 
 

The management of weeds is essentially similar to that for plant 
diseases.  The impact of weeds is really the impact within the local 
area and the more they are controlled the better.  It is desirable that 
the site does not become a haven for environmental weeds and 
therefore a management and control program is warranted at all sites. 
 
Weeds can be declared under the Agriculture and Related Resources 
Protection Act 1976 which requires that Declared Weeds are 
eradicated.  Other weeds are not Declared but may be classified as 
Environmental Weeds because they are well known for impacting on 
vegetation. 

 
 
Generally if the actions taken for Dieback are applied they will also control 
weeds.  
 
The management of weeds use the following principles.  
 
• The resource areas are cleared agricultural land with an edge of trees. 
 
• All vehicles and equipment used during site preparation, excavation and 

closure are clean and free from soil or plant material when arriving at site.  
See 6.1.5 Dieback Management Plan. 

 
• Vehicles are prohibited from entering remnant vegetation, apart from 

normal travel along made firebreaks and farm maintenance activities.  
 
• Illegally dumped rubbish is the major source of weeds and is removed 

promptly.  
 
• No weed contaminated or suspect soil or plant material is brought onto the 

site. 
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• When clearing land or firebreaks vehicles are to work in conjunction with 
dieback principles and push from areas of better vegetation towards areas 
of lower quality vegetation.  

 
• Weed management is integrated with normal rural farm weed 

management already in place. 
 
• Unwanted grasses are be sprayed with grass selective spray prior to 

seeding or rehabilitation. 
 
• Weed management work from least affected areas to most affected. 
 
• Declared weeds are treated promptly by digging out or spraying if present. 
 
• Weeds will be treated promptly no matter how few there are.  
 
• Ongoing monitoring of weeds should be undertaken at least annually in 

autumn, prior to winter rains. 
 
• Compliance with the Dieback Management Policy. 
 

 
Weed - Applicable Legislation / Policies 
 
• Agriculture and Related Resources Protection Act 1976. 
 
Commitments to Weed Management 
 
• Boral Bricks will continue to use the weed policy to try and prevent the introduction of 

Declared, Environmental or other weeds to the site. 
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6.2 WATER MANAGEMENT PLAN 
 

6.2.1 Protection of Water Quality 
 
The extraction of clay is a chemically free operation with the only liquids used 
being lubricants for machinery.    
 
 

The protection of water whether groundwater or surface water is an 
important part of the management of quarries.  Different types of 
quarries have different potential impacts which are listed below in 
general terms.  Not all potential impacts will apply to this quarry and 
the main impacts affecting this site are also listed.  

 
Guidance on the quality of water can be found in;  
 
• Western Australian Water Quality Guidelines for Fresh and Marine 

Waters, EPA Bulletin 711, 1993. 
• ANZECC, 1992, Australian Water Quality Guidelines for Fresh and 

Marine Waters. 
 
A number of documents provide guidance on the management and 
disposal of surface water that can lead to waterways, wetlands and 
underground water systems.  These mainly apply to urban 
development but the methods are also applicable to the quarrying 
industry. 

 
• Engineers Australia 2003, Australian Runoff Quality, National 

Committee on Water Engineering. 
• Stormwater Management Manual for Western Australia, 

Department of Environment WA, 2004. 
• Guidelines for Groundwater Protection in Australia, ARMCANZ, 

ANZECC, September 1995. 
• Environmental Protection Authority Victoria/Melbourne Water, 

undated, Urban Stormwater, Best Practice Environmental 
Management Guidelines 

• Water and Rivers Commission, 1998, Manual for Managing Urban 
Stormwater Quality in Western Australia. 

 
Documents specific to the mining and quarrying operations are the 
DEC – DMP Water Quality Protection Guidelines for Mining and 
Mineral Processing. 
 
• Overview 
• Minesite water quality monitoring 
• Minesite stormwater 
• Mechanical servicing and workshop facilities 
• Mine dewatering 
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6.2.2 Surface Hydrogeology 
 
Surface water occurs along the water course to the south of the resource 
area.  The water course in the south has elevated salinity and has been 
restored as part of a local landcare project.  
 
One watercourse runs east to the west along the southern edge of the site.  
This has been rehabilitated and fenced as part of a landcare project in 
conjunction with the Chittering Landcare Group.   This revegetation was 
completed on land previously held by Boral Bricks (Midland Brick) and 
subsequently sold to WAMIA. 
 
There are no water courses on the area proposed for excavation. The claypit 
and disturbances are 150 metres from this watercourse and 100 metres from 
the revegetation associated with it.   
 
No alteration to drainage lines, and neither surface water nor ground water, is 
proposed or anticipated. The proposed excavation lies within the Muchea East 
Catchment. 
 
Rehabilitated areas are to be formed to maximise infiltration and reduce 
surface runoff, with contour banks potentially being used in difficult areas.   
 
The Chittering Landcare Group, worked  with Boral Bricks to revegetate the 
southern drainage line, have previously proposed contour banks to reduce 
surface water runoff to the drainage line.  This revegetation was completed on 
land previously held by Boral Bricks (Midland Brick) and subsequently sold to 
WAMIA. 
 
Surface water is contained and not allowed to flow to the watercourse unless 
part of a controlled dewatering program. See below. 
 
Superficial and surficial aquifers are shallow surface aquifers that form in 
surface sands and sediments.  On this site, these normally form in the surface 
sand or more permeable areas where  the water runs along the top of the less 
permeable shale to emerge as seepages along the base of slopes and where 
more permeable interbeds outcrop, and adjacent to the water course; for 
example to the south of the clay resource.  Drilling has revealed a small 
seepage to the south east of the resource which appears to flow from a more 
permeable bed at approximately 12 metres depth to the surface.  Water 
quality on 11 May 2005 was 4 235 mg/L salt and a pH of 6.3. 
 
 
Surface Water Collection - Dewatering 
 
During excavation, all water collecting in the active area from rainfall is 
contained in the active pit by the slope of the wall and depth of excavation, as 
occurs in other clay pits operated by Boral Bricks in the local area, or is 
directed to the sediment settlement and storage dam in the south western 
corner of the operations. 
 
There is no uncontrolled release or escape of surface water. 
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The pit void and sediment settlement and storage dam are sufficiently large to 
retain all water from 1 : 100 storm events as shown in other Boral Bricks pits in 
the area.    
 
The sediment settlement dam is able to act as a contingency for dewatering 
excess water, prior to the summer excavation phase.   
 
Contour banks will be designed into the final land surface to minimise runoff to 
the drainage line.  Boral Bricks will continue to work with the Chittering 
Landcare Group to minimise environmental impacts and maximise the 
protection of the Muchea East Catchment. 
 
The sediment settlement dam is located down slope to the south west from 
the main pit to enable a contingency of dewatering the sump in the base of the 
pit, prior to the summer excavation phase.   
 
If required, dewatering is carried out using the water from the storage dam and 
pumping it to a small intermediate basin in which the water can be treated to 
improve water quality as required.  The secondary basin contains limestone to 
neutralise any acidity.  During any release monitoring of the water is regaulrly 
carried out to ensure that the water quality is equal or better than the water in 
the drainage line. 
 
Currenly water is only released occasionally and only to the southern drainage 
line.  In the future a similar facility may be constructed in the north. 
 
 
6.2.3 Groundwater Protection and Water Use 
 
Parsons Brinckerhoff 2006 found the groundwater elevation to be 116 – 117 
metres AHD on the ridge, dropping to 97 metres AHD in the lower elevations 
in the south, that is below the base of the clay excavations.   
 
The dam in the south west corner sits in the lowest elevation and does not 
have any water seepage into it, and is therefore above the groundwater 
elevation at that point.  The separation to groundwater from the base of the pit 
varies from 5 – 10 metres. 
 
The clay is impermeable with horizontally bedded aquicludes and will contain 
spills and prevent their entry to depth. 
 
No seepages have been encountered in the excavation completed to date 
and, as excavation is to continue on the ridge in an elevated position, none 
are anticipated. 
 
The groundwater is protected by the measures and management plans that 
follow relating to maintenance, refuelling and wastes. 
 
The same procedures as used in all existing quarries will be used in the event 
of any fuel or hydrocarbon spill, including those in excess of 5 litres.  Any spills 
are contained by the excavation.  Soil and resource will quickly be placed 
around any spill to contain it in as small an area as possible. When adsorbed, 
the contaminated soil ise scooped up and removed to an approved landfill or 
other approved site. Where the spill is contained but not adsorbed overburden 
will be added to soak up the excess spill and then scooped up for removal. 
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6.2.4 Salinity 
 
Clay with high salinity levels is not excavated.  The water in clay pits is 
normally only affected by salts when fresh clay is being disturbed such as 
during excavation.  Evidence from other pits shows that the water in the dams 
is only mildly elevated with salt and, on closure, the dams become fresher.  
 
Boral Bricks do not excavate clay which is too saline. High levels of salt are 
not targeted because the salt can impact on the surface appearance of the 
bricks.   
 
Drilling revealed a small seepage to the south east of the resource which 
appears to flow from a more permeable bed at approximately 12 metres depth 
to the surface.  This provides an indication of water quality at depth.  Water 
quality on 11 May 2005 was 4 235 mg/L salt and a pH of 6.3. 
 
Surface water occurs along the water course to the south of the resource 
area.  The water course in the south has elevated salinity and has been 
restored as part of a local landcare project.  
 
Experience from other clay pits has shown that when a pit is closed and 
rehabilitated, the surface water quickly removes the salt from the surface clay 
and the water storage becomes fresher.   
 
This is borne out on north eastern Location M1327 by the old clay pits which 
had a salinity of 880 mg/L and 110 mg/L for the two water bodies in October 
2004. This water is suitable for stock.  As a comparison humans can drink to 
990 mg/L and stock to 12 000 mg/L.  
 
 
6.2.5 Recharge and Water use 
 
When the farm was first cleared the removal of the vegetation will likely have 
increased the recharge. 
 
As the parkland pasture is to be returned there will be no significant changes 
to the current level of recharge on site as a result of excavation.   
 
The water collecting in the base of the pit is used for dust suppression, as it is 
in all Boral Bricks clay pits.  Being fresher than the existing surface water 
flowing in the creeks and streams, such water will be suitable for dust 
suppression. 
 
At the end of excavation the site will be rehabilitated to a dam in the base of 
the void. Although the dam will hold water, the overall deep recharge of the 
land should not be significantly different to the pre-excavation condition.  
 
With a total possible open area of say 15 hectares at any one time, and all 
water retained on site during and after excavation and a rainfall of 688 mm per 
year with no infiltration, a volume of 118 200 kL is likely to be retained on site 
annually.  This volume is a significant volume to be used for dust suppression 
and as a farm dam at the end of excavation. 
 
Potable water is to be brought to the site as needed. 
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6.2.6 Acid Sulfate Risk 
 
There has been an increased interest in acid sulfate soils since the release of 
WAPC Planning Bulletin 64. 
 
The site is listed in WAPC Planning Bulletin 64 as having a low to no risk of 
ASS or PASS at depths of >3 metres.  However mapping by WAPC did not 
recognise the potential for acidic conditions  to occur in the grey carbonaceous 
shales of the Muchea Beds below the water table.  
 
In general, however, the interest has been over reactive and conditions and 
risk applied in many areas where there is no geological risk or evidence of 
acid sulfate. 
 
For acid sulfate conditions to be present the soils and rocks must be under 
reducing conditions, or have been under reducing conditions. The type of 
oxidation minerals present can be used to provide a highly definitive method of 
identifying materials at risk. 
 
Acid Sulfate Soils can potentially form under reducing conditions when there is 
a source of carbon and a source of sulfur (normally from sea or saline water).  
Micro-organisms are thought to play an important role in reducing the sulfates 
within the sediments to form the iron sulfide. The other source of sulfides is 
natural sulfides that might occur in igneous or other rocks. 
 
It is a natural phenomena, that can be exacerbated by disturbance. 
 
The most definitive survey procedure is produced by the Acid Sulfate Soil 
Management Advisory Committee NSW, 1998, in their Acid Sulfate Manual.  
This Manual forms the basis for much of the assessment procedures in 
Australia, including those adopted by the Western Australian Planning 
Commission and the Department of Environment and Conservation.  The Acid 
Sulfate Manual adopts the procedure of reviewing the published data followed 
up by field assessment, which has been completed for this site.  If a geological 
risk is determined, then a Preliminary Acid Sulfate Assessment is conducted. 
 
The clays on site are also tested for sulfur which would burn to sulfur dioxide 
during brickmaking.  Boral Bricks therefore regularly tests the clay for sulfur as 
part of their quality control for firing bricks and the resulting gaseous 
emissions. 
 
Materials at risk under reducing conditions are normally grey in colour or have 
been grey with no brown or red brown iron oxides.  Where exposed to the 
atmosphere there is a change to brown iron oxides, with yellow jarosite and 
other alteration minerals that are distinctive. 
 
On site the shale beds are clay and silt, horizontally bedded and white in 
colour. At depth, below the water table, they turn into grey carbonaceous 
claystone and siltstones that carry pyrite.  Above the carbonaceous beds the 
sediments consist of oxidised clays and silts of some 10 to 30 metres 
thickness. 
 
Potential acid sulfate soils or rocks are tested under conditions which speed 
up the natural oxidation of the soils on exposure to the atmosphere.  Natural 
oxidation can occur within hours and days of exposure and is normally 
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complete for small samples within a month.  Laboratory testing speeds up this 
process with the use of H2O2 or other oxidising agent and then tries to quantify 
the amount of oxidation and acid development.  One of the best methods of 
preliminary assessment is to collect samples and leave them exposed to the 
atmosphere for one month. The pH of the sample is to be tested immediately 
on exposure and at the end of one month for changes to pH.    
 
As there are grey carbonaceous shales at depth below the excavations an 
acid sulphate investigation was commissioned by Boral Bricks from Parsons 
Brinkerhoff.  That study found some evidence of acid sulphate below the base 
of the pit and as a result, Parsons Brinkerhoff prepared an Acid Sulfate 
Management Plan which has been used during the excavations on site.   
 
An Acid Sulfate Management Procedure Plan was provided by Parsons 
Brinkerhoff and this is included as Appendix 3. 
 
Boral Bricks Company Pty undertake routine testing for sulfur as part of their 
normal production procedures to gain knowledge of any sulfur within the firing 
process.  If total sulfur levels exceed 0.03% the species of sulfur will be 
determined to see if the sulfide sulfur exceeds the trigger level at which further 
studies are recommended.   
 
Boral Bricks Company Pty Ltd has standard management practices in place at 
all their clay pits if any acid sulfur conditions are detected, because acidic 
conditions can impact on clay processing and brick making.  
 
A sediment and water trapping basin has been constructed in the south west 
of the operations.  This collects the surface water from disturbed land on site.  
The water storage is used for wetting down and dust suppression.  When 
excess water is present it is pumped to a small treatment basin to the east 
which is lined with limestone to ensure any acidity in the water is neutralised 
and then released to the creekine in the south.  Boral Bricks regularly test the 
water and in particualar the waters released to the watercourse. 
 
The limestone is high in CaCO3 which neutralises any acid within the water.  It 
is a standard acid sulfate management technique and is used to ensure that 
any potential acidic water quality is treated prior to release to the watercourse. 
 
Water in the current operational pits of Boral Bricks is normally of moderate in 
salinity and little different to surface water in the drainage line at the south of 
the resource next to Muchea East Road.  During excavation and on exposure 
to rainwater any salt is washed from the surface of the clay. 
 
When a pit is closed and rehabilitated, the surface water quickly removes the 
salt from the surface clay and the water storage becomes fresh.  This is borne 
out on Location M1327 by the old clay pits which have a salinity. 
 
When dewatering water samples are collected regularly and show that the 
water is neutralized to slightly above neutral prior to release by contact with 
the limestone. 
 
The proposal complies with all Department of Environment and Conservation 
Guidelines. 
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6.2.7  Waste Rock and Tailings Management 
 
There is no washing of products.  Subgrade materials are used for subsoil 
restoration or used for perimeter bunding and landform restoration. 
 
There will be no waste rock or tailings. 
 
 
6.2.8 Waste Materials 
 
• Unauthorised Access and Illegal Dumping 
 
The potential for rubbish to be dumped relates to unauthorised access to the 
site.  Access is restricted by current farm fencing and locked gates.  Fences 
are maintained and upgraded as required. 
 
Wastes generated will be recycled wherever possible and periodically 
disposed of at an approved landfill site.  Any illegally dumped materials is 
removed promptly to an approved landfill or other suitable site, depending on 
the nature of the material. 
 
 
• Solid Domestic and Light Industrial Wastes 
 
All  solid domestic and light industrial wastes is stored in commercial waste 
storage containers and/or removed to an approved landfill facility.  There is no 
waste disposal on site. Waste  storage  containers  are  sealed  so  that  
rainfall  cannot  enter,  therefore preventing the formation of leachates. 
 
 
• Wastewater Disposal 
 
Anapproved serviced portable toilet facility is located on site when the site is 
manned.   
 
 
6.2. Refuelling and Maintenance 
 

The protection of water from fuels and other chemicals is an important 
part of the management of quarries.  Different types of quarries have 
different potential impacts which are listed below in general terms.  Not 
all potential impacts will apply to this quarry and the main impacts 
affecting this site are also listed  
 

Extraction of clay is a clean operation similar to sand excavation in the nature 
of the risk to groundwater.  No chemicals are used apart from normal 
lubricants, which is similar to sand excavation, and sand excavation is one of 
the few industries that are permitted to operate in a Priority 1 Public Drinking 
Water Source Area, indicating the clean nature of the activity.  See 
Department of Water Land Use Compatibility in Public Drinking Water Source 
Areas. 
 
All spills are to be cleaned up in accordance with the summarised procedures 
following. 
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Documents specific to the fuel and maintenance are the DEC – DMP 
Water Quality Protection Guidelines  for Mining and Mineral Processing 
 
• Mechanical servicing and workshop facilities 
• Above-ground fuel and chemical storage 

 
 
Boral Bricks have in place safety and pollution management procedures for all 
their operations. These are summarised below. 
 
 
Refuelling - Fuel Spill Management Plan 
 
Refuelling uses dedicated mobile fuel tankers.  There will be no onsite fuel 
storage. This method is undertaken on most mine and construction sites as 
well as many farming properties and is the method used on all other Boral 
Bricks pits including those in the local area. Refuelling will occur in the active 
pit area to allow for containment if any spill did occur.   
 
Clays such as this are normally impermeable. Clays usually have 
permeabilities of 10-11 - 10- 5 cm/sec, (Hirschberg 1993) depending on their 
nature.  The experience of Boral Bricks is that these clays, below the influence 
of roots and when compacted, have permeabilities in the order of 2 x 10-9 
cm/sec.    
 
The main risk of contamination is the minor drips that occur during the removal 
of hoses etc.  Minor spills are quickly degraded by soil microbial matter.  Any 
drips or minor fluid spills are scooped up with the clay resource and sent to the 
Middle Swan works site, where they are burnt with the clay during the firing 
process. 
 
The only other risk is from a tank rupture, but tanks are designed to manage 
this eventuality.  Soil contaminated by large spills will be removed from the site 
to an approved disposal area. 
 
• Refuelling will be carried out in accordance with Boral Bricks Refuelling 

Procedures that are in accord with the DEC – DMP Water Quality 
Protection Guidelines for Mining and Mineral Processing, Mechanical 
servicing and workshop facilities and Above-ground fuel and chemical 
storage. A copy of the Boral Bricks Refuelling Management procedures is 
attached as Appendix 7. 

 
• Soils and hardstand such as those on this site are adsorptive.  The main 

risk of contamination is the minor drips that occur during the removal of 
hoses etc.  Minor spills are quickly degraded by soil microbial matter.   

 
• The operators of the mobile refuelling facilities (SWP) are trained in re-

fuelling duties including the management of any spills. 
 
• Refuelling and lubricating activities are to occur in the base of the pit, and 

equipment for the containment and cleanup of spills is to be provided.  The 
mobile facilities are equipped with adsorbent mats and products 
(attapulgite) to be used in the event of spills. 
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• Spillage will be contained in plant and working areas by shutting down 
plant or equipment if the plant or equipment is the source of the spill 
(provided it is safe to do so). 

 
• Transport chemicals in accordance with the Australian Code for the 

Transport of Dangerous Goods by Road and Rail (ADG Code). 
 
• All significant adverse incidents (such as a fuel spill of >5 litres) in one 

dump, are to be recorded, investigated and remediated.  A record is to be 
kept of incidents, and DEC, DOW and Shire of Chittering notified within 24 
hours of an incident. 

 
• In the event of a spill or adverse incident, activities will be stopped in that 

area until the incident is resolved. 
 
• Any spills will be contained by the excavation.  Soil and resource will 

quickly be placed around the spill to contain it in as small an area as 
possible. When contained, the contaminated clay will be scooped up and 
removed to an approved landfill or other approved site.  

 
 
Dangerous Goods and Hazardous Substances 
 
There  is  no  transport,  storage  or  handling  of  hazardous  materials  
involved  in  gravel extraction. 
 
 
Servicing and Maintenance 
 
• All major servicing of vehicles will be conducted off site Minor maintenance 

is carried out with dedicated trucks equipped with oil and waste recovery 
systems.   
 

• Waste  oil  and  other  fluids  derived  from  the  routine  maintenance  of  
mobile  machinery,  is transported off site and disposed off at an approved 
landfill site.  Grease canisters, fuel filters, oil filters and top-up oils is stored 
in appropriate containers in a shed or brought to the site as required. 
 

• The service truck collects all waste oils and lubricants and takes them 
back to the Middle Swan Works Site for correct disposal. 

 
• Vehicle washdown is not used on site. 
 
• Regular inspections and maintenance of fuel, oil and hydraulic fluids in 

storages and lines will be carried out for wear or faults. 
 
• Servicing plant and equipment is in accordance with a maintenance 

schedule. 
 
• Accidental spill containment and cleanup protocols are will be 

implemented as necessary. 
 
• Rubbish generated is to be recycled wherever possible and periodically 

disposed of at an approved landfill site.   
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• The site is maintained in a tidy manner by removing all rubbish regularly 

offsite. 
 
 
6.2.10 Monitoring 
 
Boral Brick has in place quarterly water sampling programs to ensure that the 
quality of water within the drainage line and water storage dam is 
environmentally acceptable to the local conditions. 
 
Monitoring of any water dewatered from the sediment settlement dam is 
carried out regularly for acidity and relevant ions to ensure the quality of water 
discharged to the drainage line is equal or better than the existing water in the 
waterway. 
 
 
Water Management - Applicable Legislation / Policies 
 
DEC – DMP Water Quality Protection Guidelines  for Mining and Mineral Processing 
 
•  Overview 
• Minesite water quality monitoring 
• Minesite stormwater 
• Mechanical servicing and workshop facilities 
• Mine dewatering 
Commitments to Water Management 
 
• Boral Bricks has in place  a site code outlining requirements for operators and drivers. 
 
• Boral Bricks conducts training programs on pollution minimisation practices. 
 
• Boral Bricks conducts regular water sampling and maintains the water quality protection 

measures listed above. 
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6.3 ATMOSPHERIC POLLUTION MANAGEMENT PLAN 
 
6.3.1 Visual Management 
 

Visual Impact can occur in a number of circumstances, by the 
operation being set too high in the landscape, by being too close to 
neighbours and by insufficient visual protection. 
 
There are a number of management actions that can be taken in 
quarries to minimise visual impact and these will be used wherever 
possible. The general management actions are summarised below 
together with the visual impact issues that relate to this site.  The 
actions will be used where applicable and as the opportunity presents 
to minimise visual impact. 
 

The site is zoned Agriculture Resource under the Shire of Chittering Town 
Planning Scheme.  The zoning has objectives that provide for the 
maintenance of productive grazing land, protection of the landscape values 
and continued extraction of the basic raw materials.  The proposed excavation 
has been designed to comply with these objectives. 
 
The site is joined on the west by the Western Australian Meat Industry 
Authority livestock holding facility.  The eastern boundary is Wandena Road. 
 
The closest dwelling remains the dwelling in Wandena Road at a distance of 
250 metres from the pit and stockpile area.  Other dwellings appear to be  600 
m to the south east and 800 m to the east.  
 
The potential impact from this pit on dwellings to the east of Wandena Road, 
is reduced by the used of constructed bunding and tree planting along the 
Wandena Road boundary. 
 
Tree belts have been planted along Powderbark Road, and strategically 
between the dwellings and that pit.  See Figure 2.  
 
The main potential for visual impact is the northern face from Muchea East 
Road and the eastern face from Great Northern Highway.  The other potential 
impact is from the clay stockpiles that will have to be created on natural land 
surface early in the life of the excavation.  In later years these can be located 
on excavated ground, but at this stage the south western pit has not yet been 
sufficiently excavated. 
 
Great Northern Highway lies at a distance of 1.8 km from the eastern face of 
the quarry, with scattered trees of parkland pasture occurring on the 
intervening ground between the Highway and the excavation, which should 
assist in minimising visual impact. A drive along Great Northern Highway, and 
views west from the top of the resource, indicate that there is at least one area 
from which a glimpse of the northern face of the resource is visible from Great 
Northern Highway.  This glimpse will be through trees at a distance of 1.8 km 
and from moving traffic.  The impact should therefore not be significant.  
 
As the land rises from Muchea East Road, from 90 metres AHD to 150 metres 
AHD, visual impact of the northern face from Muchea East Road is a 
consideration. Tree belts, as part of the landcare project, are already 
established along Muchea East Road, west of Wandena Road. Drives along 
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this section of road, and views from the resource area, indicate that the site is 
visually well protected with only isolated small glimpses of the resource visible 
from Muchea East Road.    
 
However, east of Wandena Road and from the southern part of Powderbark 
Road, the site is partially visible even though there are clumps of trees in 
place along Wandena Road.   
 
Trees have been planted along Wandena Road to increase the visual buffer.   
 
A similar screening bund and trees will be planted along the western side of 
the pit, with a tree belt along the southern side of the excavation.  This will be 
located on the overburden dump which will be installed with temporay 
vegetation cover of Acacia Saligna and other local Acacia species. 
 
The existing trees provide screening of parts of the excavation.  These will left 
in place and only cleared as required for each portion of the pit excavation. 
 
The pit is worked inside out on the floor of the pit between 10 and 15 metres 
below natural ground level.  
 
 
The final land surface will be formed to a sloping land surface with a dam in 
the base to the south west. 
 

 
IDEAL OPERATIONAL 
PROCEDURES 

COMMITMENTS ON ACTIVITIES 
CONDUCTED ON SITE 

• Locate exposed features behind 
natural barriers and landform. 

• Constructed bunds are in place along 
Wandena Road. 

• The pit is worked from below natural 
ground level, using the land surface to 
provide screening. 

• The recommended 20 metre buffer zones 
are retained along other perimeter 
boundaries of the site, to the north, west 
and south, with a road buffer of 40 metres 
along Wandena Road.   

• The south western pit will be used to 
house stockpiles when excavation has 
been completed. 

• Operate from the floor of the pit 
below natural ground level. 

• This is used.  

• Avoid breaks in the skyline due 
to workings and haul roads. 

• The excavation areas are below the high 
natural ground features.  They are located 
low in the landscape and are cut further in 
the ground. 

• The existing ridgeline has not been 
removed when viewed from Great 
Northern Highway. 

• Push overburden and 
interburden  into positions where 
they will not be seen or can form 
screening barriers. 

• Perimeter bunds are in place in the east 
and west.  

• Stage workings and progressive 
rehabilitation to provide visual 
protection of later activities. 

• The excavation areas are being staged. 
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• Adopt good house keeping 
practices such as orderly 
storage and removal of disused 
equipment or waste.  

• Boral Bricks maintains a tidy site. 

• Provide progressive 
rehabilitation of all completed or 
disturbed areas. 

• Rehabilitation to productive agricultural 
land is proposed. 

• The wet soil area in the south has been 
rehabilitated by Boral Bricks and the 
Chittering Landcare Group prior to the 
land being sold to WAMIA. 

• Minimise the amount of ground 
used at any one time. 

• This is used wherever possible.  Only 
ground required for excavation will be 
prepared. 

• Install fences and gates which 
are compatible with the style of 
the area. 

 

• The resources lies on agricultural land that 
is farmed and fenced and set back from 
local roads. 

• Fences and locked gates are in place. 
• Minimise offsite impacts of night 

lighting. 
• Night operations are not used.  

• Paint and maintain buildings 
exposed, plant and equipment 
with low impact colours.  

• No permanent plant is used. 
• The temporary buildings are located 

behind vegetation and landform in the 
west of the operations. 

• Locate roads and access to 
prevent direct views into the site 

• No new roads are proposed.   
• The existing access roads will be used. 

• Locate buildings, plant and 
stockpiles in areas of low visual 
impact and maintain appropriate 
size. 

• No permanent plant will be used. 
• Mobile plant is located behind vegetation 

and landform in the west of the operations. 

• Ensure transport vehicles do not 
spill material on public roads and 
ensure prompt cleanup if it 
occurs. 

 

• Company practices and drive/operator 
training address the need to minimise spill 
by ensuring the trucks are not overloaded 
or material is not left on the outside of 
trays. 

• Collection of spills is carried out when 
reported. 

• Drivers are instructed to be responsible for 
their loads. 

 
 
 
Excavated areas will be progressively rehabilitated to productive agricultural 
land as completed. 

 
 

Visual Management - Applicable Legislation / Policies 
 
• None applicable 
 
Commitments to Visual Management 
 
• Boral Bricks is committed to management of visual impact and will implement the measures 

outlined  
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6.3.2 Noise Management  
 

Offsite noise is governed by the Environmental Protection (Noise) 
Regulations 1997. 
 
The Environmental Protection (Noise) Regulations 1997, require that 
sensitive premises including dwellings in non industrial areas are not 
subjected to noise levels exceeding 45 dBA for more than 10% of the 
time, 55 dBA for more than 1% of the time and never exceeding 65 
dBA during normal working hours. There are penalties for tonality of 5 
dB, modulation 5 dB and 10 dB for impulsiveness, although 
impulsiveness is not likely to be relevant. 
 
Occupational noise associated with the quarrying processes falls under 
the Mines Safety and Inspection Act 1994 and Regulations 1995.  The 
management of occupational noise is normally handled by providing all 
necessary hearing protection, as well as conducting worker inductions,  
and educational programs for all staff. Regular site audits of quarry and 
mining operations are normally conducted by the Department of Mines 
and Petroleum. 
 
Noise can originate from a number of operations and may impact on 
onsite workers, or travel offsite and impact on external sensitive 
premises.  Both potential noise impacts are addressed by reducing the 
noise generated from the quarrying and processing operations. 
 
There are a number of management actions that can be taken in 
quarries to minimise noise generation or travel and these will be used 
wherever possible. The general management actions are summarised 
below together with the potential noise impact issues that relate to this 
site.  The actions will be used where applicable and as the opportunity 
presents to minimise noise on this site. 
 

 
Boral Bricks has noise management procedures in place. The main on ground 
management activities are summarised below.  They are the same 
management procedures that are used by other clay excavators in the local 
area and within the past five years of operations. 
 
The closest dwelling remains the dwelling in Wandena Road at a distance of 
250 metres from the pit and stockpile area.  Other dwellings appear to be  600 
m to the south east and 800 m to the east.  
 
Sound travels mostly in a “line of sight” manner.  Sold barriers are very 
effective in attenuating or suppressing sound transmission.  
 
Therefore all static and processing equipment are located to provide maximum 
noise screening, behind bunds if sufficient overburden is available.  The 
overburden bunds are used to provide screening from that direction and the 
nearest dwelling where possible.  
 
Not all equipment operates at the same time.  Similarly not all resources will 
be worked at the same time. 
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The site is to be progressively rehabilitated by placement of the overburden 
followed by top soil and pasture. 
 
 

 
IDEAL NORMAL OPERATIONAL 
PROCEDURES 

COMMITMENTS ON ACTIVITIES 
CONDUCTED ON SITE 

• Comply with the Environmental 
Protection (Noise) Regulations 1997. 

• Boral Bricks will comply with the 
Regulations. 

• Maintain adequate buffers to sensitive 
premises. 

• No changes are proposed to the 
previously applied footprint in terms 
of distances to the closest dwellings. 

• Excavation is moving west away from 
the closest dwelling. 

• Locate exposed features behind 
natural barriers and landform. 

 

• The existing pit is excavated from the 
west, behind the screening landform 
along the eastern boundary.  

• An earth bund has been constructed 
along the eastern boundary and 
overburden has been formed into s 
bund along the west of the proposed 
pit assist noise screening. 

• Operate from the floor of the pit below 
natural ground level. 

• This is used.  

• Push overburden and interburden 
dumps into positions where they can 
form screening barriers. 

• Perimeter bunding is used where 
overburden is available, to provide 
maximum noise screening. 

• Design site operations to maximise the 
separation and protection from 
sensitive premises. 

• See above. 

• Maintain all plant in good condition 
with efficient mufflers and noise 
shielding. 

• Boral Bricks has modern equipment 
that is maintained in good condition. 

• Maintain haul road and hardstand 
surfaces in good condition (free of 
potholes, rills and product spillages) 
and with suitable grades. 

• No changes to the access roads are 
proposed.  The existing roads will be 
maintained to minimise noise 
generation. 

• The first part of the access road is 
sealed.  

• Implement a site code outlining 
requirements for operators and 
drivers. 

 

• Boral Bricks has site induction and 
training for all personnel for all their 
operations. 

• Use equipment that will minimise 
noise generation. 

• The most efficient and environmentally 
suitable equipment is used. 

• Shut down equipment when not in 
use. 

• Boral Bricks use this policy to save 
fuel and maintenance costs in addition 
to noise minimisation. 

• Scheduling activities to minimise the 
likelihood of noise nuisance. 

• Operations are intermittent and take 
place in campaigns throughout the 
year.  

• Fit warning lights, rather than audible 
sirens or beepers, on mobile 
equipment wherever possible. 

• Lights or low frequency frog beepers 
are to be used rather than high pitched 
beepers to restrict noise intrusion. 

• Use transport routes that minimise 
community disruption. 

• Transport is along Muchea East Road 
to Great Northern Highway. All roads 
are sealed.  

• The first part of the access road and 
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the transport route is sealed. 
• Avoid the use of engine braking on 

product delivery trucks in built up 
areas. 

 

• Truck drivers are instructed to 
minimise the use of engine braking. 

• Minimise and conduct at the least 
disruptive times, non day to day 
activities such as vegetation, topsoil or 
overburden stripping on exposed 
ridgelines. 

• Quarrying and processing operations 
are to be continued to be conducted 
during the approved working hours. 

• Provide a complaints recording, 
investigation, action and reporting 
procedure. 

• A complaints recording and 
investigation procedure is used. 

• No complains relating to noise have 
been recorded 

• Conduct training programs on noise 
minimisation practices. 

• Boral Bricks maintains site induction 
and training for all personnel. 

• Provide all workers with efficient noise 
protection equipment. 

• All personal noise protection 
equipment are provided to staff. 

IDEAL BLASTING PROCEDURES  
• Blasting is conducted to the Mines 

Safety and Inspection Act 1994 and 
Regulations 1995. 

• Blasting is not be used.   
 

 
 
• Noise Management - Applicable Legislation / Policies 
 
• Environmental Protection (Noise) Regulations 1997. 
• Mines Safety and Inspection Act  1994 and Regulations 1995. 
 
Commitments to Noise Management 
 
• Boral Bricks are committed to minimising noise emissions and will implement the measures 

outlined above. 
• Boral Bricks will comply with the Environmental Protection (Noise) Regulations 1997. 
 

 
 
 
6.3.3 Dust Management Plan 
 
Excessive dust has the potential to impact on both the workers and the 
adjoining land.  
 
Dust can originate from a number of operations and may impact on onsite 
workers, or travel offsite. Potential dust impacts are addressed by reducing the 
dust generated from the quarrying,  processing and transport operations. 

 
Dust emissions fall under the Guidance for the Assessment of Environmental 
Factors, EPA, March 2000.  Assessments of the potential dust risk are 
normally made using the Land development sites and impacts on air quality, 
Department of Environmental Protection and Conservation Guidelines, 
November  1996. 
 
 A draft Dust Management Guideline on the development and implementation 
of a dust management program has just been released for comment by the 
Department of Environment and Conservation (May 2008). This mainly relates 
to monitoring but is used to guide this assessment 
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Occupational dust associated with the quarrying processes falls under the 
Mines Safety and Inspection Act 1994 and Regulations 1995.  
 
There are no proposed changes to the operations or nearby dwellings. Over 
time the active face will move further away from the closest dwelling. 
 
A Dust Management Plan has been prepared and is attached as Appendix 5. 
 
The main potential for dust generation is from the movement of traffic on the 
access road and within the pit and active areas in summer. The first 50 metres 
of the access road is sealed. 
 
Excavation on site is intermittent with several excavation campaigns through 
the year per year being typical. Transport of clay from the stockpiles occurs on 
other days and during excavation. 
 
The only closest dwelling remains at 250 metres from the eastern edge of the 
excavation with separations of 600 metres and 800 metres to the next closest 
dwellings.  Excavation is moving west away from those dwellings. 
 
A water tanker is maintained on site during excavation in summer when the 
risk of generating dust is greater.  The water will be used to settle dust on the 
pit floor and to reduce the dust emanating from any transport along Wandena 
Road.  It will also be used to water any of the internal access roads as 
required. 
 
A truck wet down bay is established as used in other pits.  The loads on trucks 
are wetted down or covered as necessary although this has been found to not 
always be required because of the nature of the clay which is normally 
transported as lumps.  New trucks have automatic tarpaulins fitted to cover the 
clay during transport. 
 
Apart from the initial soil clearing and surface reinstatement, operations will be 
conducted 5 to 15 metres below natural ground level.   
 
Bearing in mind the distances involved and the dust suppression methods in 
place, dust should not impact on any dwellings and this appears to be the 
case. There are no proposed changes to the excavation methods, or rate of 
excavation.   
 
Only one complaint is recorded for the past five years.  That complaint 
occurred in 2010.  The complaint was investigated and found not to match the 
operations or the prevailing wind at that time.  
 
See Dust Management Plan – Appendix 5. 
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Dust Management - Applicable Legislation / Policies 
 
• Guidance for the Assessment of Environmental Factors, EPA, March 2000. 
• Land development sites and impacts on air quality, DEP, 1996. 
• Department of Environmental Protection Guidelines, November  1996 and DEC 2008, A 

guideline for the development and implementation of a dust management plan 
 
Commitments to Dust Management 
 
• Boral Bricks will take the necessary steps to manage and contain dust by implementing and 

maintaining the Dust Management Plan. 
 
 
 
6.3.4 Fire Management 
 
The excavation areas are relatively small and will form a natural fire break. 
 
The machinery used on site is little different to farm machinery in terms of fire 
risk although there will be more of it.  The risk will often be less than farm 
traffic because the Boral Bricks traffic will be restricted to hardstand and 
cleared areas. 
 
Water available on site can be used for fire fighting.  
 

The safety of workers is managed through a Safety Management Plan 
developed through the Mines Safety and Inspection Act 1994 and 
Regulations 1995. 

 
 There are a number of management actions that can be taken in 
quarries to minimise fire risk and these will be used wherever possible. 
The general management actions are summarised below together with 
the potential issues that relate to this site.  The actions will be used 
where applicable and as the opportunity presents to minimise fire risk. 
 
 

Fire risk is normally controlled through the Bush Fires Act 1954 and local 
authority bylaws. 
 
A Fire Management Plan was prepared by FirePlan WA for the clay 
excavations in this area.  The plan has been updated for this site.  See 
Appendix 6. 

 
 

 
Fire Management - Applicable Legislation / Policies 
 
• Bush Fires Act 1954. 
• Shire of Chittering Bylaws. 
 
Commitments to Fire Management 
 
• Boral Bricks will ensure the quarry  operates to the standards in the Mines Safety and 

Inspection Act 1994 and Regulations 1995. 
 
• Boral Bricks will ensure the quarry  complies with the local fire safety requirements and 

operates in compliance with normal rural fire practise and restrictions. 
 

Item 9.1.5 Attachment 2

Page 57



Renewal of Clay Excavation, Lot 6, Wandena Road, Muchea 
Boral Bricks  

 
 

Landform Research                                                                                                          48 

7.0 CLOSURE – REHABILITATION PLAN 
 
 
7.1 Land Use Policies 

 
The site is located on portion of Lot 6, Wandena Road in a rural area.  
 
 

7.2 End Use 
 
The extraction areas will be returned to agriculture production as a gentle 
swale of parkland pasture and with a farm dam in the base of the depression. 
 
 

7.3 Mine Closure Considerations 
 
There are no particular considerations apart from constructing soils that are 
capable of growing pasture.   
 
Rehabilitation will contain Dieback and Weed Management actions as 
applicable. 
 
Appropriate topsoil and overburden management is seen to be an important 
element in achieving successful rehabilitation and plant re-establishment on 
the restored surface, and will be used. 
 
The site is zoned Agriculture Resource under the Shire of Chittering Town 
Planning Scheme.  The zoning has objectives that provide for the 
maintenance of productive grazing land, protection of the landscape values 
and continued extraction of the basic raw materials.  The proposed excavation 
has been designed to comply with these objectives, by returning the land 
surface to a form that is similar to that currently existing, and rehabilitating the 
land to parkland pasture. 
 
The current land surface is parkalnd pasture, with clumps of scattered trees.  
A significant number of tree belts have been planted to the north and south on 
land that was once held by Boral Bricks (Midland Brick) and subsequently sold 
to WAMIA in conjunction with landcare operations.  In all some 23 hectares of 
revegetation has been established prior to the commencement of excavation.  
 
The final surface will be returned to parkland pasture.   
 
 
Critical aspects of the rehabilitation are; 
 
• All storm water running off from the site should be collected in contour 

drains and directed to sediment trapping dams. 
 

• Contour drains should meet around the base of the filled area to collect 
any drainage from the site, and the water shall be directed to sediment 
trap dams. 
 

• Compacted areas to be revegetated must be ripped and the ground 
surface cultivated. 
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• Final ground cover rehabilitation is to be carried out progressively during 
the first winter following surface restoration because delaying for one year 
will severely reduce the success rate of rehabilitation due  to compaction 
of the ground.  Each portion of the fill is to be progressively completed 
where  possible and established with parkland pasture. 

 
• Where available, overburden and topsoil will be used to provide a better 

planting base. 
 
• Boral Bricks will liaise with the Chittering Landcare Group to ensure 

compatibility with the past and proposed landcare activities on site. 
 
 

7.4 Rehabilitation Objectives  
 
The final land surface will be smoothed and sloped to be compatible with the 
existing natural landform of the area. 
 
Appropriate contour banks will be used to control and harvest surface water 
from the post mined landform. 
 
Boral Bricks involves the site staff in the objectives of land restoration and 
revegetation to assist in providing an awareness of site ownership and a better 
rehabilitation outcome. 
 
 
Completion criteria 
 
• Stable post-mining landscape, and the minimisation of wind and water 

erosion.  Match slopes and landform to those of the face of the ridge and 
local area.   
 

• Provide for the protection of the local groundwater resource in terms of 
both quality and quantity. 
 

• Provide a farm dam in the base of the void with bare water catchment 
slopes to increase water harvesting.  Pasture will be used on the more 
gentle slopes of the void. 

 
• Achieve weed species at levels not likely to threaten the pasture and land 

uses. 
 
• Provide clumps of trees to create parkland pasture at rates of 20 per 

hectare 
 
 
Vegetation Clearing 
 
1. Clearing will be in accordance with the applicable Clearing Permit, 

currently CPS 2928/1. 
 
2. The remaining vegetation will then be cleared by pushing to windrows for 

burning in winter. 
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3. Pasture will be taken with the topsoil.   
 
 
Landform Reconstruction and Contouring 
 
1. All buildings, equipment and machinery will be removed from site. 
 
2. The final landform will be formed to the concept final concept plan.  
 
3. The land surface will be left as a sloping land surface to match the existing 

landform. 
 
4. The land surface will be graded down to several dams in the base of the 

void.  The slopes will be made as gentle as possible but, because of a lack 
of overburden, will need to be 1 : 3 and even to 1 : 2 vertical to horizontal, 
in the east.  The existing land surface is already moderately steep and the 
reformed land surface will be designed to be compatible with those slopes.  
See Figure 5. 

 
5. The steeper slopes will increase water harvesting from rainfall events and 

therefore will add to the productivity of the post excavation land surface. 
 
6. Contour/interceptor banks will be constructed to prevent rain from causing 

excessive soil movement in susceptible areas of the reconstructed land 
surface. 

 
7. The land surface will be formed to the requirements of the Mines Safety 

and Inspection Act 1994 and Regulations 1995 as a final land surface. 
 
8. A minimum of 300 mm of overburden will be spread over the surface 

where available to provide a substrate for agricultural soils, followed by 
topsoil. 

 
 
Topsoil and Overburden Removal Replacement 
 
1. Where possible topsoil and overburden will be directly transferred from an 

area being cleared to an area to be rehabilitated. Boral Bricks will spread 
any recovered topsoil to increase the total organic carbon fraction,  
improving  soil  properties such as resistance to water and  wind  erosion 
and  moisture retention. 

 
2. Topsoil will be spread directly from an area being cleared where possible, 

otherwise reclaimed from a topsoil dump. 
 
3. Overburden, if available from the excavations, will be pushed to assist with 

visual and noise screening to the west of the pit.  From there it can be 
used for the rehabilitation process. 

 
4. Excavation will be worked progressively in the stages as shown on the 

attached plan. 
 
5. Where possible topsoil clearing and excavation will be undertaken in 

wetter months. 
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Pre-Planting/Seeding Weed Control 
 
1. Pre-seeding weed control is only likely to be required where topsoils are 

used that contain weed species.  As the current land use is pasture it is not 
anticipate that weed control will be other than normal agriculture practice. 

 
2. If required, weed control will normally only be conducted after overburden 

and topsoil have been spread and any seeds have been allowed to 
germinate.  Broadscale weed treatment can be detrimental to the 
germination and growth of some plant species but may be required if the 
weed load is to be reduced. 

 
3. In May, after the first autumn rains, check for broadleaf weed germination.  
 
4. The Weed Management Plan will form the basis of weed treatment. Weed 

management will be integrated with the normal farm practise on site. 
 
 
Revegetation 
 
1. Revegetation will take place during the first winter months following the 

restoration earth works of each particular section of quarry as part of 
normal agricultural practise.  Leaving the completed earth works for one 
season will reduce the success of rehabilitation by at least 50 %, due to 
compaction effects. 
 

2. Rehabilitation will progressively follow mining with completed areas of the 
excavation being revegetated as soon as practicable. 
 

3. The sowing of pasture and crop will be integrated into the normal farming 
systems. Seeds of pasture species will be spread by normal farm practice 
at rates and species determined by the land holders/farm manager with 
advice from either a consultant or the Department of Agriculture and food if 
necessary. 
 

4. Trees will be installed as tube plants during June - July in clumps on the 
rehabilitated land surface and will be provided with a 10 g tree fertiliser 
tablet placed beside the plant.  The planting density will be 200 tube plants 
per hectare, planted in clumps.   
 

5. The clumps of trees will be fenced to exclude stock, and rabbit guards 
installed if deemed necessary at the time of planting.  If no stock are 
retained on site fencing will not be necessary. 

 
 
Species list of local trees suitable for revegetation 
 
Hardened tube plants from the following local species will be used for the 
revegetation.  
 

Acacia acuminata 
Acacia microbotrya 
Eucalyptus accedens 
Eucalyptus accedens 
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Eucalyptus calophylla 
Eucalyptus loxophleba 
Eucalyptus wandoo 
 

 
Fertiliser 
 
1. Fertiliser will be integrated with normal agricultural practice. 
 
 
Irrigation 
 

1. The land will be returned to normal non irrigated pasture. 
 
 
Erosion Control 
 

1. Soil  erosion  occurs  when  soil  is  exposed  and  disturbed  by  wind  
or  water.    Erosion  involves  soil particles being detached from 
areas not adequately protected by vegetation, and moved down-
slope. This is not normally a significant problem on flat or gently 
sloping loam and gravel sites such as this. 

 
2. The soils are relatively permeable in the upper horizons.  Therefore 

runoff is normally minimal apart from storm events and if any overlying 
sand becomes non-wetting.  

 
3. Clay and the associated gravel and loam soils are not susceptible to 

wind erosion. Replacing the cover crops at the first opportunity is the 
best means of minimising wind erosion.  

 
4. The surface will be internally draining to the dam in the south west.  In 

areas not internally draining, several small contour banks will be 
established around the ridge to reduce the potential for erosion.  See 
Concept Final Contour Plan.  

 
 

5. Contour/interceptor banks will be constructed to prevent rain from 
causing excessive soil movement and to manage surface water 
erosion risk on loam soils.  These will be constructed to normal 
agricultural standards. 

 
6. For rehabilitation areas, revegetation will take place as soon as 

possible following landform and soil reconstruction. 
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Monitoring 
 
1. During late summer an assessment of the success of the parkland pasture 

will be made to determine the rehabilitation requirements for the following 
winter.  

 
2. Monitoring includes visual assessments and, where necessary, counts to 

determine the success of the rehabilitation and restoration, as follows;  
 

• plant density 
• plant growth 
• plant deaths 
• regeneration 
• weed infestation 

 
3. As necessary steps will be taken to correct any deficiencies in the 

vegetation. 
 
4. Rehabilitation of each stage will be monitored to ensure satisfactory 

establishment of pasture. 
 
5. Provide ongoing weed management to identify and treat significant 

environmental weeds or weeds likely to impact on the rehabilitation.  
 
6. In areas of rehabilitation that do not meet the completion criteria, 

measures are to be taken to increase the stem density to achieve the 
completion criteria.  This could include but not be limited to;  

 
• additional seeding,  
• planting additional tube plants,  
• additional use of fresh topsoil. 

 
 

Rehabilitation - Applicable Legislation / Policies 
 
• Nil 
 
Commitments to Rehabilitation 
 
• Boral Bricks will ensure the completed land surface is formed to the standards in the Mines 

Safety and Inspection Act 1994 and Regulations 1995. 
 
• Boral Bricks will rehabilitate the surface as outlined above and monitor the revegetation and 

parkland pasture. 
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Figure 1

LOCATION OF THE RESOURCE ON 
 MUCHEA LOT 6

STATE PLANNING POLICY 2.4
BASIC RAW MATERIALS

Item 9.1.5 Attachment 2

Page 144



LOCATION 1327

Lot 12

250 m

600 mWAMIA
livestock holding 
facility

MUCHEA EAST ROAD

MUCHEA EAST ROAD

G
R

E
A
T
 N

O
R

T
H

E
R

N
  H

IG
H

W
A
Y

1.4
 km

P
O

W
D

E
R

B
A

R
K

 R
O

A
D

Clay
resource

LOT 6

Shire of Chittering Landfill

Rehabilitated clay pits

Midland Brick Clay Pits

Intensive livestock

Shire of Chittering
gravel pit

Closest dwelling

Rural living subdivision
(not all dwellings shown)

Sheds 
at 800 m

METRES
0 200 400 600 800Dwelling

(note closest dwellings
only are shown)

Screening trees

Screening trees

Screening trees

CURRENT 
EXCAVATION

Midland Brick
claypit

LOCATION

LANDCARE PLANTING

LANDCARE PLANTING

LANDCARE PLANTING

LA
N

D
C

A
R

E
 P

LA
N

TIN
G

LANDCARE PLANTING

BORAL BRICKS
LOT 6, WANDENA ROAD, MUCHEA

LOCATION  � SURROUNDING LAND USE

Landform Research May 20012
Basemap NEARMAP Scale 1 : 10 000

Figure 2

Item 9.1.5 Attachment 2

Page 145



WAMIA
LIVESTOCK 
FACILITY

LANDCARE
PLANTING

LANDCARE
PLANTING

LANDCARE
PLANTING

LANDCARE
PLANTING

LANDCARE
PLANTING

Figure 3

Tree belt along Wandena Road

Screening and noise bund
formed from overburden

Screening and noise bund
formed from overburden

Screening and noise bund
formed from overburden

O
ve

rb
u

rd
e

n
 S

to
ra

g
e

Sediment settlement dam
and water storage

Stockpile

Active pit

Sealed entrance road

Site office
and serviced toilet

Water treatment dam

W
a

n
d

e
n

a
 R

o
a
d

Muchea East Road

BORAL BRICKS
LOT 6, WANDENA ROAD, MUCHEA

SITE LAYOUT

Landform Research May 20012
Basemap NEARMAP Scale See Plan

Item 9.1.5 Attachment 2

Page 146



Item 9.1.5 Attachment 2

Page 147



Item 9.1.5 Attachment 2

Page 148



Sealed entrance, fences and gate, with signage. Sire office - cribroom and serviced portable toilet Road truck and trailer, being covered prior to leaving site

Recovering clay from stockpileExcavator digging clay in the pit
Excavators in the pit, view south.  Note the eastern screening face.

Dedicated water truck wetting down the onsite active areas. Dedicated service and waste recovery vehicle.
Loading a road truck.

Figure 6
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Clay resource ahead of excavation. Sediment settlement dam and water source. Clay resource with the eastern screening face.

Clay resource with western active face showing bedding. View from south to north through the eastern pit.

View south across Muchea East Road showing Landcare planting - rehabilitation View of the rehabilitation in the southern Boral Bricks Pit.s
View of the rehabilitation in the southern Boral Bricks Pits.

Figure 7
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Loader loads clay into road 
 transport truck for transport 
to Middle Swan or onto
dump truck to create
stockpiles.
Loader operates on floor 
of pit, to reduce dust and noise.

X

XX

X

X
X

X
X

XX X

X

Clay is ripped and 
pushed into a resource 
dump by a bull dozer.
Operating behind bunds
and tree belts. Scrapers 
and excavators are also
used.
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Figure 8

Accessing water from the base of the pit as is normal
practise in Boral Bricks pits. The water is being used
for dust suppression.

Dwelling to the west
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(Rehabilitation of the northern pit will use similar techniques.)
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BORAL BRICKS
LOT 6, WANDENA ROAD, MUCHEA

OBLIQUE VIEW FROM THE WEST

Landform Research May 20012
Basemap NEARMAP Scale See map

Figure 9
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Name Submission Comments Applicant Response Comments Officer Response Comments 
    
Ellen Brockman Integrated 
Catchment Group 
(Chittering Landcare) 

· Statements within the report indicate the Boral company is 
currently working with the Chittering Landcare Group 
which is not correct. No contact with Boral has been 
forthcoming for over six years.  

· Rehabilitation undertaken on what is now WAMIA land 
occurred in 1999/2000 and on the Boral land in 1996/97 
and was associated with a previous pit. No further 
revegetation has occurred on or adjacent to the site since 
that time. 

· There has been no maintenance by Boral of this 
revegetation in the last twelve years. 

· It is recommended in granting the extractive industry 
license Council need to be aware that no rehabilitation has 
taken place specific to this site and no association currently 
occurs between Boral Brick and the Chittering Landcare 
Centre. 

· “There has been an increased interest in acid sulphate soils 
since the release of WAPC Planning Bulletin 64. However 
the interest has been over reactive and conditions and risk 
applied in many areas where there is no geological risk or 
evidence of acid sulphate”. This statement is the author’s 
opinion. Contamination by acidic water has occurred as the 
Ellen Brockman Water Quality Monitoring indicates. 

· Results from the Ellen Brook Water Quality Snapshot 
indicates that something has occurred between 2005 and 
2006 in the catchment to precipitate a dramatic drop in pH 
(acidity). This site is EBN 10 (identifier) a small creekline 
that arises just east of the site. It runs alongside the pit and 
is the waterway into which excess water from the dam is 
released. It crosses Great Northern Highway approximately 
250 metres south of the Brand Highway intersection. 

· Earthworks were commenced on this site in 2006. Since 
this time this waterway has been consistently acidic. 
Neutral (normally pure water) is 7.0. Lemon juice has a pH 
of 2. The 5.19 pH level on 30/07/07 followed a significant 
rainfall event which would have diluted the sample. Boral 
have indicated that the overflow dam is lined with 
limestone. This will need maintaining to ensure that the 
surface does not become blocked with clay particles. 

· It is recommended an assessment of the effectiveness of 
the limestone based overflow dam be conducted. Any 
release of storm water into the creekline should be 
monitored and a sample taken prior to release (as indicated 
in report), which should be used to inform the Council. 

· The dam wall in the south west of the site was breached in 

We has met with CLG and have discussed at least 
one project on Boral Land to the south of Lot 6. 
 
 
Not sure what CLG means with this statement. The 
mine on Lot 6 only commenced operations in late 
2008. There was no ‘previous pi’ on Lot 6 post the 
re-alignment of boundaries and the sale of land to 
WAMIA. 
As above – we are prepared to rehabilitate once an 
area is free of mining.  
 
 
 
 
 
 
Boral is prepared to be proactive with Acid 
Sulphate soil management is employing an 
Environmental Scientist to work with all 
stakeholders going forward. 
 
 
 
Stripping of Lot 6 commenced in 2008 
 
 
  
 
 
 
Stripping of Lot 6 commenced in 2008 
 
 
 
 
 
 
 
 
This is monitored and the Shire of Chittering are 
informed of the results prior to release of any 
buffered water. 
 
 

· Noted. 
 
 

 
· Noted.  

 
 

 
 
· Noted. 

 
· This is noted. 

 
 
 
 

· Noted.  
 
 
 
 
 
 

· Noted.  
 
 
 
 
 
 
 

· Noted. 
 
 
 
 
 
 
 

· Noted. 
 
 
 
 
· Noted. The Excavation and Rehabilitation 
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2009. This allowed significant flow of water into the 
creekline. This was bought to the attention of WAMIA 
during a site visit by Rosanna Hindmarsh when she 
identified the erosion and flow across the Boral and the 
WAMIA land. Rosanna also bought to the attention of 
Dave Saunders from WAMIA that a breach of the pit wall 
in the north west caused extensive erosion across the 
WAMIA site. It is recommended that any further 
“unplanned” escape of water from the dam be prevented. 

· Clay mining has been an industry in the Chittering Shire 
for many years. This will continue and it is very important 
that companies do consider the impact they have on the 
waterways of the area. The Chittering Landcare Centre 
would be willing to work with Boral Brick to resolve 
rehabilitation issues and to ensure that acidic water does 
not escape from site. 

Boral is not aware of any breach of the dam wall. 
 
 
 
 
 
 
 
 
Boral look forward to working with the CLG on 
rehab matters. 

Management Plan makes note that there is no 
uncontrolled release or escape of surface water.  

 
 
 
 
 
 
 

· Noted. It is advised that applicant’s liaise with 
the Chittering Landcare Group for 
environmental advice. 

    
Department of Planning · Site is zoned ‘Agricultural Resource’. Council should be 

satisfied the proposal is consistent with the zone objectives 
as well as the development requirements for Basic Raw 
Materials under Part 5 of the Scheme. 

· Proposal should be assessed against clauses 4.2.3, 5.16 and 
any potential impact on nearby Rural Residential land uses. 

· It is recommended that if approved all elements associated 
with this proposal that can be measured and quantified be 
specifically outlined as planning conditions such as hours 
of operation, site areas, staging, stockpiling etc.  

· Management Plan should be used to guide matters that 
cannot be reasonably determined at the time of the 
application. 

· If supported, the approval should be subject to a condition 
that development occurs with an approved plan, rather than 
a range of plans/diagrams. Approved plan should show 
(but not limited to): 
- Location, number and size of each pit within 

excavation areas; 
- Location of buildings, equipment and other incidental 

site works; 
- Staging or works; 
- Size and location of stockpiles within excavation areas; 
- Indication of nominal buffer distances from each pit, 

guided by EPA Guidance Statement 3; 
- Location of dwellings and other sensitive land uses 

adjacent to or on the site; 
- Proposed access to, from and within site, including 

indication of road standard; 
- Major site conditions including environmental 

 
No comment from DoP about Lot 6 being within 
the boundary of Basic Raw Materials Planning 
2.14. 
 
 
 
 
 
 
 
 
 
 
 
 
Boral believes these elements are covered in the 
EMP submission 
 
 
 
 
 
 
 
 
 
 
 
 

· Noted. Assessment of the proposal against the 
zone objectives has been undertaken and 
conveyed in the Agenda Report. 

 
· This is noted and is conveyed in the Agenda 

Report. Impact on nearby Rural Residential 
land uses is considered based on submissions 
received and assessment of the Scheme and 
Strategy. 

· Noted. 
· Noted. The Officer’s Recommendation 

acknowledges this point by imposing condition 
that development be in accordance with the 
Management Plan unless otherwise specified in 
a condition of approval. 

· This is noted. It is considered Figure 2 details 
this. 
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attributes. 
· It is recommended that the site be surveyed to assist 

Council with monitoring and compliance if required. 
· It is recommended that Council be guided by EPA 

Guidance Statement 3 however be first satisfied the 
proposal could achieve appropriate separation distances so 
as to meet the zone and Special Control Area requirements 
of TPS 6. 

· Dust and noise suppression be dealt with via a management 
plan, however Council be first satisfied the proposal could 
achieve appropriate dust and noise suppression so as to 
meet the zone and Special Control Area requirements of 
TPS 6. 

· If Council determines road upgrading is necessary, it is 
recommended the requirement is imposed as a condition of 
planning approval, prior to commencement of site works to 
avoid potential dust impacts. Internal site roads should also 
be considered. 

· Consideration should be given to traffic that may be 
generated by proposal and whether existing access to Great 
Northern Highway is adequate. 

· Council could consider imposing conditions on type of 
plant and equipment that is to be used on site in order to 
address social and environmental requirements outlined in 
Scheme. This could reduce a potential future risk if 
needing to manage community expectations of how site 
will operate. 

· Council could consider issuing an advice note with any 
approval that outlines additional approvals that may be 
required i.e. Extractive Industry Licence, Works Approval 
etc. 

 
What type of survey? Who by? 
 
 
 
 
 
 
This mine site has been operating since late 2008 
and has had very few complaints from the public 
with regards to noise, dust etc. 
 
 
This should not be necessary as a major upgrade to 
Wandena Rd has occurred in the last 3 years. 
 
 

  
Traffic movements will not exceed the current 
levels as indicate in the EMP 
 
 
This should not be considered and would be out of 
the expertise of the council officers. 
 
 
 
 
 
 
 
 

 
· Noted. A site survey of the excavation areas is 

required by the proponent prior to excavation. 
This ensures area and depths of excavation are 
consistent to what has been provided. 

· Noted. This has been conveyed in the Agenda 
Report. 

 
· Noted. It is considered the dust management 

plan provided and noise measures to reduce 
noise pollution have been addressed in the 
application and can be monitored by Council. 

 
· Noted. Advice from the Shire’s Technical 

Services has been incorporated into the 
Officer’s Recommendation. 

 
 
· Noted. Advice from the Shire’s Technical 

Services has been incorporated into the 
Officer’s Recommendation. 

 
· Noted. It is not considered to be out of the 

expertise of Council or Council Officers to 
impose restrictions on types of equipment used 
for the operations. 

 
· Noted. Advice Notes outlining additional 

approvals have been incorporated in the 
Recommendation to Council. 

    
Department of Water · Proposal is located within a Proclaimed Groundwater Area 

– Gingin. In accordance with the Rights in Water and 
Irrigation Act 1914, the extraction of groundwater requires 
a Ground Water Licence. 

· From the information provided it appears there is a 
dewatering requirement and a water resource is needed for 
dust suppression. It is recommended that the proponent 
contact the Department of Water to discuss their licencing 
requirements. 

 · Noted. This has been included as an Advice 
Note. 

 
 
· Noted, as per comment above. 

    
Department of Mines and 
Petroleum 

· Geological Survey of WA supports this application for 
extractive industry renewal for this important clay 
resource. 

· DMP has a Memorandum of Understanding with WAPC 

 · Noted. 
 
 
· Noted. 
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and DoP and provides advice and recommendations under 
the MOU. 

· Further we draw the Shire’s attention to the fact that this is 
a Priority Clay Resource in the State Planning Policy No 
2.4 Basic Raw Materials. GSWA has also identified the 
area as regionally significant for clay. 

 
 
· Noted. This has been outlined in the Agenda 

Report. 

    
Main Roads WA · No objection provided no change to current vehicle 

movements. 
 · Noted 

    
Public 1 · No problems with this sort of mining. Hardly hear it from 

our place. 
 · Noted 

    
    
Public 2 Council to consider the following points: 

· A screening and noise bund to be constructed on the north 
end to prevent sound travel to some degree across the hill 
toward my property. 

· I currently hear truck beepers constantly going at various 
times, usually early in the morning. 

· We hate to see the landscape of the hill destroyed/changed 
as it constitutes a big proportion of our view, so we would 
like to see nice appropriately high revegetation of the area 
to the north/north west end of the area mined. 

· Ideally do not want it mined but feel we have no choice in 
the matter. 

 
 
 
 
Reversing beeper and horns to be modified to 
reduce potential impact on neighbours. 
This area has been zoned for Clay Extraction for 
many years and new residents to the area knew that 
eventually this land would be mined for clay. Boral 
will abide by the EMP plans that have submitted to 
protect our impact on neighbours regardless of 
when they purchased their land. 

 
· Noted. 

 
 
· Noted. The Officer’s Recommendation 

imposes a condition limiting operations hours 
from 7am weekdays and 7:30am on Saturdays. 

· Noted. The Rehabilitation Plan notes that once 
an area is exhausted, rehabilitation will 
commence. 

· Noted. 
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