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Summary 
 
Bushbeach Holdings Pty Ltd, t/s NLG Sand Supplies, provides this updated Management Plan 
for the extraction of sand from Lot 2382, Warbrook Road, Bullsbrook. 
 
The sand excavation commenced in 1989 and Planning Consentwas renewed in 1996 and has 
operated continuously since that time. Planning Consent was approved by the City of Swan on 
26 July 1997, City of Swan File Number P235330. 
 
There are no proposed changes to the sand excavation footprint, methods of excavation or 
range of excavation. 
 
There have been no changes to the nearby sensitive premises in the past ten years. 
 
The excavation area is cleared and has a buffer of perimeter Banksia Woodland that is to be 
retained. 
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1.0 INTRODUCTION 
 

 
1.1 Proposal 
 

Sand excavation has taken place on Lot 2382 since 1986. 
 
Only the southern portion of Lot 2382 is to be approved for excavation. 
 
As conditional Planning Consent is in place, this document documents the excavation 
and environmental management in place. 
 
Planning Consent conditions issued under the Planning and Development 2005 including 
those already in place when the legislation was gazetted, prevail over approvals issued 
under Local Law. 
 
Therefore where a Planning Condition exists it will be referenced with respect to the 
Extractive Industry Licence. 
 
It is noted that the Local Law for Extractive Industries is older and requires maps at a 
certain scale. With newer technology maps are normally supplied as a digital copy that 
can be printed at any scale or enlarged on a computer screen. 
 
For the operation attached is a stamped scanned copy of the plan plus a section of the 
plan at 1 : 2 000 scale. 
 
 
Existing Approvals 
 
Planning Approval was renewed on 26 June 1997 and it is not end dated, but rather lasts until 
all the sand resource has been removed. 
 
The state of excavation at June 1996 is shown on the 1996 documentation (City of Swan File 
Number P235330). The current status of excavation is shown on the attached figures. See 
Attached. 
 
The original Planning Consent was provided by the City of Swan, and two conditions relating to 
the hours of operation and the setbacks were subject to appeal to the Minister for Planning. 
 
The Minister made a determination and that determination is included in the Planning Approval 
dated 26 June 1997 which is attached. 
 
A Management Plan was provided in 1996 and approved Planning Consent.   
 
The approved plan is stamped by the City of Swan on 26 June 1997 – City of Swan File 
Number P235330. 
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2.0 EXISTING ENVIRONMENT 
 
 
2.1 Climate 

 
Climate data is recorded at Bullsbrook, (Pearce RAAF). Precipitation is 688 mm per annum, of 
which 89% 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.   

 
 

2.2 Geology and Geomorphology 
 
The site pre- excavation land surface dropped from 69 metres AHD in the west down to lower 
elevations in the north east at around 50 metres AHD. 
 
The sand ridge is formed from Bassendaean Sand which, although widespread, is restricted in 
its availability in strategic locations by existing land uses.   
 
See Perth Environmental Geology 1 : 50 000 Series, Yanchep and Perth maps, (Geological 
Survey, 1982 and 1986). 
 
 

2.3 Soils and Regolith 
 
Soils in the area are typical of Bassendean Sand with leached surface sand forming a podsol 
with bleached white - grey surface sand grading to yellow sand at depths of over 1 metre, and 
with minor weak "coffee rock" at depths of several metres. 
 
 
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, with assessments sought and risk applied in many 
areas where there is no geological risk or evidence of acid sulfate potential or actual conditions. 
 
The  most  definitive   survey   procedure   was  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 Regulation.   
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. 
 
 
Acid sulfate only becomes a potential risk when a number of circumstances are present. 
 

• There is rock, soil or regolith present that is carrying sulfides. 
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• Sulfide  carrying  materials  from below  the water table are to be exposed  to the
atmosphere.

• Excavation below the water table is to be carried out exposing the sulfide carrying
materials to oxygen in the atmosphere.

• Dewatering   of  the  sulfide  carrying  materials  is  proposed,  exposing  them  to
oxygen.

• Regolith  conditions  are already  highly acidic, below pH4, under which oxidation can
occur through electron exchange without the need for the presence of oxygen.

The site is shown as yellow coloured, Moderate to Low Risk of acid sulfate conditions at depths 
of generally > 3 metres, in WAPC Planning Bulletin 64. There are minor red spots which are 
rated as carrying a high risk of acid sulphate, but none of these appear to occur on the sand 
resource, but are centred on the wet area on Lots 1479 and 1480 to the north west of the 
proposed excavation. 

No drains or excavation are proposed to be cut below the water table. 

In some other low lying parts of the Swan Coastal Plain the iron induration zones can contain 
organic material which by their reducing nature may hold sulfide sulfur and be acid sulfate 
generating on exposure to the atmosphere.  The iron indurated materials on site are located 
above the water table which has been artificially raised following land clearing and is not organic 
enriched and contains no acid sulfate risk from site observations and the testing completed. 

No soil or water acidity can be attributed to acid sulfate conditions. 

Excavation will not occur below the water table so reduced materials will not be exposed to the 
atmosphere during excavation. 

The sand is neutral to acidic, hence the presence of the yellow brown goethite coatings. 

The base of the pit is at an elevation 2 metres above the groundwater, and demonstrates the 
oxidised conditions present.   

No peat or organic matter has been intersected in the pit, immediately to the north on Lot 5890 
where a good cross section of the resource is available. 

2.4 Flora and Fauna 

The approved excavation area is cleared. Apart from the access road the balance of the site 
remains as native vegetation. 

2.5 Hydrogeology 

There is no alteration to drainage lines, and neither surface water nor ground water will be 
affected.  

2.5.1 Surface Water 

There is no surface drainage due to the porosity and permeability of the sand, with precipitation 
draining to the water table. 
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 A small surface drainage line runs across the northern portion of Lot 2382, draining to Saw Pit 
Gully and ultimately Ellen Brook and the Swan River. 
 
 
2.5.2 Groundwater   
 
The location lies within Groundwater Area GWA/38 Swan. 
 
Groundwater flow is also to the east, dropping from an elevation of 48 metres AHD west to 47 
metres AHD in the east. Groundwater flow is therefore to the east.  Perth Groundwater Atlas. 
 
The floor elevation of the excavated area is around 51.0 m AHD to match the existing land in 
the north east and Planning Condition 18. 
 
 
2.5.3 Wetlands 
 
There are no wetlands impacted by the proposal. The lower lying areas along the north of the 
site near Warbrook Road are a wetland draining to Saw Pit Gully.   
 
There is an existing access road which will not change. The winter wet area lies outside the 
approved excavation footprint. 
 
Extraction of sand does not require the use of nutrients and is one land use that is “inert” with 
respect to nutrients. Quarries are permitted within drinking water catchments such as at 
Gnangara with the main risk being from the use of fuels.  

 
 
2.4.4 Dewatering  
 
De-watering of the pit is not necessary because the water table is not be intersected. 
 
The excavated area does not require drainage and has no exposure of groundwater or the 
water table. 
 
 
2.4.6 Recharge 
 
There will be no significant changes to the water balance.   
 
The excavation area is cleared. 
 
Recharge to groundwater will have increased slightly when the land was cleared in the past. 
 
The groundwater issues were considered by the Environmental Protection Authority in Bulletins 
512, 788, 821 and 818, and whilst these do not specifically refer to the extraction of basic raw 
materials and are for the Lake Clifton Catchment, they do consider the impact of clearing, 
planting trees and rural, residential developments.  The figure the EPA used for recharge from 
native vegetation was 10 – 15% rainfall, whereas cleared land had a recharge of 30 – 40 %.   
 
Based on Environmental Protection Authority Bulletins 512, 788, 821 and 818, and an annual 
average rainfall of 900 mm, the main change to the current recharge for parkland pasture is 
estimated to be 20% annual rainfall.   
 
Cleared land such as the pit floor will have an estimated recharge of 40% annual rainfall which 
will assist in a drying climate. 
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Assessment of the proposal against EPA Bulletin 864 and  EPA Guidance 28 shows that  
Extractive Industries are not listed as a landuse requiring management with respect to Lake 
Clifton and the same will apply to the environmental risk to the water table.  This includes the 
potential for impacts from quarries, which have been actively conducted in the catchment for 
many years, long before the documents were published, and would be similar for the local area 
with respect to nutrients and water bodies. The main issues being changes to recharge and the 
water table. 
 
 
2.5.6 Salinity 
 
Water quality is fresh. 
 

 
2.8 Aboriginal Sites 
 

The site of the proposed quarry is cleared.  No evidence of aboriginal occupation has been 
found on the property. 
 
There is no record of a site on the Department of Aboriginal Affairs database. 
 
 
 
 

 
 3.0 PLANNING ISSUES 
 
 
3.1 Current Land use 

 
As noted above Planning Consent is in place.  A copy is attached. 
 
 

3.2 End Use 
 
The approved end use is to parkland pasture with local native vegetation on the batter slopes. 
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4.0 PROJECT DESCRIPTION 
 
 
4.1 Extraction and Processing 

 
Controls 
 
Excavation conform to the Mines Safety and Inspection Act (1994) and Regulations (1995). 
 
The operations are managed by a licensed Quarry Manager and are regularly inspected by the 
District Inspector of the Resources Safety, Department of Mines and Petroleum. 
 
The excavation and rehabilitation of the sand pit will continue to be conducted in accordance 
with this Excavation – Rehabilitation Management Plan. 
 
 
Background 
  
The approved excavation footprint has not changed. It is cleared and was cleared prior to the 
gazettal of the Environmental Protection (Clearing of Native Vegetation) Regulations 2004. 
 
Planning Conditions 9, 11, 12, 14 and 18 define the excavation footprint and are complied with 
as shown on the attached plans and figures. 
 
 
Excavation Procedures 
 
The steps in the excavation are unchanged.  They are in summary; 
 
1. The site is cleared of topsoil ahead of excavation. 
 
2. Topsoil will be removed separately and transferred directly to an area being rehabilitated, 

such as the batter slopes.  This reduces stockpiles and maintains the viability of the micro-
organisms and seed stores in the soil, and assists the rehabilitation program.   

 
3. Where top soil cannot be spread directly, small stockpiles of topsoil to heights of 500 mm,  

have to be created to store the materials for later use. 
 
4. There has to be sufficient area of land stripped of topsoil and roots from ahead of the active 

face to ensure that the sand does not hang on vegetation, and can slump at the natural 
angle of repose.   

 
5. Excavation will continue to use a front end loader operating on the floor of the pit, loading 

directly onto road trucks.    
 
6. Excavation will be carried out in accordance with the requirements of the Department of 

Mines and Petroleum. 
 
7. At the completion of excavation, no final soil slope will be greater than 1 : 3 vertical to 

horizontal with the floor at no greater than 1 : 90. 
 
8. The batters will be graded to ensure the final slopes form an interim stable land surface in 

compliance with the Mines Safety and Inspection Act (1994) and Regulations (1995). 
 
9. Rehabilitation is to progressively follow mining, with completed areas of the excavation 

being revegetated as soon as practicable. 
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4.2 Staging and Timing 
 
1. There are no proposed changes to the intensity of the sand excavation, although that is 

dependent on the contracts won. For example if sand is used to supply the Perth to Darwin 
Highway or a subdivision, greater quantities of sand will be removed over a shorter time 
frame. 

 
 

Land Activity Area Comment 
Approved extraction area 10.1 ha  
Active excavation 1.5 ha Excavation is anticipated to 

require 1.5 to 2.0 ha 
depending on the nature of the 
sand and the location within 
the pit and the size of 
contracts won. 

Access roads 0.24ha  
Rehabilitation 0.5 Little ground is currently 

available. 
Cleared ahead of excavation 8.6 ha The whole footprint is cleared 

 
 
During the life of the excavation it is anticipated that progressive rehabilitation will be used, 
reducing the amount of ground open at any one time. 
 
 

4.3 Final Contours 
 

The final contours are defined by Planning Conditions 12, 13 and 18. There are no proposed 
changes. 
 
Final slopes will be no steeper than 1 : 3 vertical to horizontal for the batters and 1 : 90 for the 
floor. 
 
 

4.4 Hours of Operation 
 
There are no proposed changes to the hours of operation which are determined by Planning 
Conditions 7.  
 
Hours of operation applied for are from 7.00 am to 5.00 pm 5 days per week (Monday to Friday 
inclusive) and 8.00 am to 5.00 pm on Saturdays.  
 
Depending on contracts, earlier starts may be required and in  such a situation, a request will be 
made to the City to vary the approved operational hours. 
 
   
 

4.5 Access and Transport 
 
There are no proposed changes to the access. 
 
Sight lines from the access point have good visibility. 
 
Access is directly to Warbrook Road. A locked gate and farm style fences, safety bunds or 
barriers are maintained at the site. 
 
Warning signs are in place .   
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4.6 Equipment  
 
There are no site facilities.  No mobile plant or fixed plant is maintained on site. 
 
Fuel has not been stored on site and that practice is to be continued. All equipment is serviced 
onsite by mobile service vehicles, which can undertake minor servicing.  Major servicing is 
conducted offsite.   
 
The operation uses modern equipment that is regularly serviced.   
 
All static and operational equipment will work on the quarry floor to provide maximum sound 
and visual screening.  
 
 
Proposed Equipment Comment 
Site office and/or 
containers 

Not currently on site – not required. 

Toilet system  Not currently on site, A serviced portable toilet system may be 
brought to site if large contracts are won. 

Loader  Excavating and loading sand. 
Fuel Storage Fuel is not proposed to be stored on site.  Vehicles are refuelled 

from mobile tankers.  
The method used is the same as  most mine and construction 
sites as well as many farming properties and over the past 10 
years. 

    
 
Loading and Transport 
 
There are no proposed changes to loading and transport. 
 
Access and transport is covered by Planning Conditions 4, 5, and 6. 
 
Transport will be on NLG or contractor trucks, which have a variety of load capacities depending 
on their size and whether they use a trailer.  Generally load capacities will be between 10 and 
25 tonnes per laden truck movement. 
 
Sand is not be sold to the public unless through a defined large contract. 
 
The number of truck movements is not expected to change from past operations. The number 
of truck movements depends on the number and size of contracts won and, as noted above, 
may increase. 
 
Newer trucks only are used which are quieter and more efficient than older models. 
 
Bushbeach Holdings have in place a self imposed speed limit of 50 kph for all trucks on 
Warbrook Road to assist with Public amenity. All truck drivers accessing the pit are inducted 
and instructed to abide by the rule which is strictly enforced by Bushbeach Holding. 
 
 

4.7 Workforce 
 
There are no proposed changes to the workforce. 
 
The workforce will vary depending on the level of operation and market demands, but will 
usually consist of 1 to 3 persons working on site during normal working hours. 
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4.8 Water Use 

 
As the site is used infrequently a bore is not always required. There is a bore on site and 
through negotiations with the Department of Water approval to extract up to 10 000 kL annually 
from the superficial aquifer has been obtained for 5 years. (Amy Evangelista Swan – Avon 
Region, Department of Water Ellam Street Victoria Park). 
 
Potable water is brought to the site as required. 
 
 

4.9 Safety 
 
The deepest excavation is approximately 15 metres below natural ground level.  No slope will 
be left at an angle greater than 1 : 2 vertical to horizontal at times when the site is unattended.  
Signs required by the Department of Mines and Petroleum are in place. 
 
 Perimeter fencing is in place and locked gates are used when the site is not manned. 
 
 
Excavation safety 
 
The Department of Mines and Petroleum regularly assesses quarries such as this from a safety 
point of view to determine that the methods of operation are safe and in compliance with the 
Mines Safety and Inspection Act (1994) and Regulations (1995). 
 
All quarries have to be registered with the Department of Mines and Petroleum under the DMP 
SRS system. 
 
The site is secured by locked gates, fences, safety bunds and barriers as appropriate. 
 
Sand is excavated from a single face, however a two stage excavation of sand may be required 
if the grade of sand changes significantly with depth.  Stability assessments by the quarry 
manager and Lindsay Stephens of Landform Research show that the use of a large loader 
accessing the face in a perpendicular manner enables the sand to be excavated safely.  The 
sand continuously at angle of repose. 
 
The sand is a white and yellow silica sand with little clay in it.  It slides readily, and, when dry, 
has an angle of repose, measured by clinometer, of 30%.  Up slope moister sand, and sand 
with a small amount of clay, appears to hold at an angle of up to 40%. Past excavation shows 
that the sand does not "hang" up and always slides down.  
 
The movement of sand when loading is by sliding down the sloping face.  There is no evidence 
of sand forming vertical faces apart from the upper soil horizons.  Some weakly cemented 
ferrous indurated sand is present within the first 1 - 2 metres depth. 
 
The worst case scenario would appear to be when sand at the top of the excavation, at a higher 
angle of repose, slides down the face as one fall.  
 
With the loader approaching the face in a perpendicular manner, the driver and cab are set well 
back and above where this sand would land, considering the elevation of the current face. 
 
To push the face down prior to loading would be dangerous, having a heavy machine on the 
edge of a face.  This would probably lead to the loader sliding over the crest of the face.  
Pushing the sand down from above is therefore not an alternative. 
 
In order to ensure a face working face;  
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1. Stripping of topsoil ahead of excavation is set back some distance from the active face to 
reduce the effects of roots or other matter holding a small vertical face. 

 
2. The loader approaches the face in a perpendicular manner. 
 
3. If any of the sand does not fall at the natural angle of repose, but “hangs”, excavation 

ceases until the face has been made to flow freely.   
 
4. These procedures ensure that the sand cannot slump across the cab of the loader. 
 
 
Where possible machines are not be used at the top of the sand face, apart from land clearing, 
well back from the face. Pushing sand down from above increases the risk of a machine sliding 
down, due to loading of an unconsolidated sand crest. 
 
All workers on site are inducted.  They are required to wear high visibility gear when located in 
active areas. 
 
Trucks and the loader are in radio contact. 
 
Drivers are not permitted to leave the cab during loading. 
 
 
Fire 
 
Fire risk is no greater than the risk from general farming. The open area of excavation forms a 
natural firebreak and will be used for the emergency muster area. Wide firebreaks are in place, 
the same as any other rural property.   
 
Fire Safety is incorporated into safety management for the site. 
 
The site is within mobile telephone range, which will assist in fire safety. 
 
Earth moving vehicles, and the water tanker when on site, are available for fire fighting if 
required. 
 
Fire breaks are maintained around the perimeter of Lot 2382 as required by the City of Swan 
bylaws. 
 
The site is cleared and the completed floor is bare sand until it is revegetated, therefore no 
special fire management is required. 
 
Even so operational guidelines are used. 
 
The actions will be used where applicable and as the opportunity presents to minimise fire risk. 

 
• Restrict vehicles to operational area, particularly on high fire risk days 
• Use diesel rather than petrol powered vehicles 
• Maintain perimeter fire breaks as required 
• Ensure fire risk is addressed and maintained through the site Safety Management 

Procedures  
• Establish on site water supplies for potential use in extinguishing fire  
• Secure the site from unauthorised access 
• Public access will not be permitted. 
• Stop work and prevent the movement of vehicles on days deemed to be high – extreme 

fire risk days, in line with normal farm practice. 
• Maintain perimeter fire breaks as required 
• Provide an emergency muster area, communications and worker induction and training 
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• Provide emergency  and evacuation contingencies 
• If on site, the loader can be used to assist with emergency fire breaks. 
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5.0 ENVIRONMENTAL IMPACTS AND MANAGEMENT 
 

The aims of the Environmental Management Program are to minimise the effects of sand 
excavation on the local environment and return the area to a landform compatible with the 
surrounding area. 

 
 
5.1 Surrounding Land uses and Buffers 

 
There have been no additional dwellings constructed around the property during the past ten 
years. 
 
As far as is known there are no records of complaints during the past 10 years of operations.  
 
There are no proposed changes to the existing buffers or nearby land uses.   
 
 

5.2 Aesthetics 
 
The excavation area will be no more visible than the current situation as there are no proposed 
changes to the approved extraction. 
 
The floor elevation of the excavation, at 51 metres AHD, combined with the buffer vegetation 
and access to Warbrook Road, minimises the visual impact from surrounding properties and 
Halden Road. 
 
Rehabilitation will continue to progressively follow excavation, when the batter slopes are able 
to be formed at final level.  
 

 
5.3 Noise Management Plan 

 
The existing methods of excavation, operational times or transport are not proposed to change. 
 
Noise is conditioned in Planning Condition 8, but that does not reference the Noise Regulations. 
 
 
Occupational Noise 
 
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 n 
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. 
 
 
Environmental Noise 
 
As far as is known there have been no complaints from nearby dwellings in the past ten years of 
operation.  

 
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 and rural areas, are not subjected to general noise levels 
(excluding blasting), during the hours 7.00 am to 7.00 pm Monday to Saturday that exceed 45 
dBA. Allowable noise to 55 dBA is permitted for up to 10% of the time and to 65 dBA for 1% of 
the time. Noise levels are not to exceed 65 dBA during normal working hours.  
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Between 9.00 am and 7.00 pm on Sunday and Public Holidays and between 7.00 pm and 10.00 
pm on all days the base level is 40 dBA which ties in with the approved operation. See Planning 
Condition 7. 
 
At night, between 10.00 pm and 7.00 am Mondays to Saturday and before 9.00 am on Sundays 
and Public Holidays the permitted level drops to 35 dBA. 
 
The operational methods also assist in minimising noise.  Bushbeach Holdings/NLG uses 
European loaders which have lower noise levels than American sourced machines. When 
operating, a loader sits at the face.  When the truck driver arrives they leave the truck, start the 
loader and load the truck, this takes between 5 and 10 minutes.   
 
The loader is then shut down and the driver then drives the truck from site.  For most of the 
time, even on a busy day the loader is active for 5 – 10 minutes per hour.  
 
During excavation, most of the activity occurs below natural ground level which, coupled with 
earth bunds, suppresses noise emissions from the site. 
 
 
Noise Management 
 
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. 
 
Normal sand extraction is a relatively quiet operation screened by the walls of the pit. Land 
clearing and restoration is to be completed by the loader.  The two closest dwellings to the 
south east are protected by the sand being excavated from the north with the active face in the 
south providing solid screening. 
 
Excavation will work towards these two dwellings from the west behind the face of the quarry 
which will provide noise screening. Vegetation within the boundary buffer will assist visual 
screening. 
 
Bushbeach Holdings/NLG only use late model excavation equipment which are quieter than 
older equipment that may operate on other sites. 
 
Currently the face of the quarry is about 100 metres from the closest dwelling and this will 
reduce to 50 metres as excavation continues and will then again increase as excavation moves 
west. 
 
 
IDEAL NORMAL OPERATIONAL 
PROCEDURES 

COMMITMENTS ON ACTIVITIES 
CONDUCTED ON SITE 

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

• NLG Sand Supplies will continue to 
comply with the Regulations. 

• There are no known complaints 
relating to the operations on site 
during the past ten years. 

• Maintain adequate buffers to sensitive 
premises. 

• There are no changes to the 
proposed buffers which although less 
than the EPA Generic Buffer 
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Guidelines are no different to other 
pits operating in other locations such 
as Hope Valley.  

• The use of the perimeter faces 
assists in minimising  noise 
transmission. 

• Locate exposed features behind 
natural barriers and landform. 

 

• The faces of the sand pit are used to 
assist noise screening. 

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

• This is the method of operation. 

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

• This is in place. 

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

• NLG maintain equipment in an 
efficient manner.  

• The extraction equipment and road 
transport vehicles are newer quieter in 
operation. 

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

• The access road is to the north away 
from dwellings and will be maintained 
to minimise noise from the banging of 
empty trays on trucks.  

 
• Implement a site code outlining 

requirements for operators and 
drivers. 

• NLG uses  site induction and training 
for all personnel for all their 
operations. 

• Use equipment that will minimise 
noise generation. 

• Efficient and environmentally suitable 
equipment will be used. 

• Shut down equipment when not in 
use. 

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

• Scheduling activities to minimise the 
likelihood of noise nuisance. 

• Operations will continue to be 
intermittent, in bursts of 5 minutes, 
when a truck is loaded. 

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

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

• 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 
when delivering their loads.  They are 
supplied with induction training and 
are not permitted on site without 
having completed the induction. 

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

• A complaints recording and 
investigation procedure is available 
but has not been required.  See 
above. 

• Provide all workers with efficient noise 
protection equipment. 

• All personal noise protection 
equipment is provided to staff. 
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5.4 Dust  Management Plan 

 
Dust has the potential to affect the workers, the local vegetation, and in some situations the 
general public.  Dust from topsoil is normally classified as innocuous to human health and is 
regarded as nuisance / annoyance value only.  However dust emissions need to be minimised 
and the current dust suppression methods will continue to be used.   
 
There should not be any increase in the levels of dust as extraction methods are not proposed 
to change.   
 
As far as is known there have been no complaints from these dwellings in the past ten years of 
operation. 
 
Planning Condition 18 applies to Dust Management. 
 
There is no evidence of wind erosion on site that will effect adjoining land. 
 
The greatest risk of dust generation is during land clearing and top soil re-instatement when 
very fine organic particles contained in the upper soil horizons are able to be liberated.  The fine 
organic material is black and is transported as suspended material.  On passing through trees 
the drop in wind speed will normally lead to this material being deposited.  The site is cleared 
and soil restoration will be on the floor of the pit, progressively whilst the southern face remains 
in place. 
 
During winter the fine organic particles are washed down through the sand leaving the exposed 
surface as white sand grains.  Therefore any soils that have been left through a winter have little 
potential to generate dust as is the case for the cleared resource. 
 
Sand grains move by saltation and do not lift more than 300 mm from the land surface.  
Excavation on the pit floor well below the natural land surface, eliminates winds of sufficient 
strength to lift the sand grains. 
 
During normal excavation, dust is not generated apart from the hardstand and access roads 
and should continue not to affect any neighbouring properties because of the distances involved 
and the lack of fines in the sand.  
 
Exposed sand grains are capable of being moved by wind when dry, and carried by saltation, 
but these are easily stopped by even a few metres of vegetation and therefore have no potential 
to reach adjoining properties. 
 
Trucks are covered to reduce sand loss during transport, and water from the bore is available 
for dust suppression. 
 
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 been released for 
comment by the Department of Environment and Conservation (May 2008). This mainly relates 
to monitoring. 
 
The category of dust risk is included in DEC/DER 2011 Guideline for Managing the Impacts of 
Dust and Associated Contaminants from Land Development Sites, Contaminated Sites 
Remediation and other Related Activities.  This document is not really applicable to mining 
because the document relates to sites that do not use any mitigation.  
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Occupational dust associated with the quarrying processes falls under the Mines Safety and 
Inspection Act 1994 and Regulations 1995 overseen by the  Department of Mines and 
Petroleum. 
 
Dust emissions can be calculated using the 2011 Guidance, which reveal that the risk of dust 
impacting on the closest dwelling in the worst case scenario is as listed below. 
 
For sand excavation the issue of dust cannot be assessed by this method because it does not 
take into account that sand can only move by saltation and is not carried as fine particles 
through the air. 
 
 

Activity Calculated Score Allocated Risk of Dust 
Sand excavation in summer Not applicable Negligible 
Land clearing and excavation in 
summer 

306  Low 

Small south eastern corner of pit 
within 50 metres of the corner 

480 Medium 
This corner can be 
excavated when the soils 
are moist. 

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

ACTIVITY POSSIBLE 
RISK  
SEVERITY 
and 
FREQUENCY 

IDEAL OPERATIONAL 
PROCEDURES 

COMMITMENTS ON ACTIVITIES 
CONDUCTED ON SITE 

RISK 
AFTER 
MANAGEMENT 
 

GENERAL 
Legislation ---- • Comply with the 

provisions of the 
Mines Safety and 
Inspection Act 1994 
and Regulations 
1995. 

• NLG will continue to comply with 
the Act and Regulations.  

---- 

Buffers ---- • Maintain adequate 
buffers to sensitive 
premises. 

• There are no proposed changes 
to the buffers. 

• The perimeter vegetation of 
Banksia Woodland within the 50 
metre southern buffer provides 
screening for dust. 

• Vegetated buffers reduce the 
speed of the winds entering the 
pit area and act as a filter for 
airborne dust particles.   

• Dust particles fall out from the 
air as the wind speed drops on 
travelling through perimeter 
vegetation.   

• Planning Condition 11. 

---- 

Landform ---- • Locate activities • The design of the pit and staging ---- 
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behind natural 
barriers, landform 
and vegetation. 

will not change and is used to 
provide screening.  

• Clearing and reinstating topsoil 
and overburden will be confined 
to the wetter months, April to 
October, where possible. 

• The perimeter faces of the 
excavation, and operating below 
natural ground level, reduce the 
speed of the winds entering the 
pit and act as a filter for airborne 
dust particles.   

• Work below natural 
ground level. 

• This is used.  ---- 

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

• This is used where  required. 
 

---- 

Staging ---- • Design operational 
procedures and 
staging, to maximise 
the separation to 
sensitive premises. 

• There are no changes proposed 
for the approved staging or 
buffers. 

 

---- 

MANAGEMENT 
Occupation ---- • Provide air 

conditioned closed 
cabins on plant 

• These are used on site for 
operational mobile plant. 

---- 

Monitoring  ---- • Provide monitoring 
and supervision of 
the processing and 
other practices on 
site. 

• A monitoring system is 
proposed.  see below “Trigger 
Conditions”. 

---- 

Trigger 
conditions 

---- • Trigger conditions 
are used to 
determine when 
additional dust 
management is 
required. 

• Most dust generated from  
excavation, land clearing, 
processing and transport has a 
very large visible component.  

• The trigger for dust 
management is to be the 
generation of visual dust. 

• When excessive dust is noted 
dust management measures will 
be implemented to treat the dust 
or manage the situation. 

• The loader driver is in the best 
position to notice dust because it 
is the only operational vehicle on 
site apart from road trucks 
entering and leaving. 

• The loader driver is instructed to 
take action as soon as dust is 
noticed, which is long before any 
dust could blow towards a 
dwelling if in fact it could blow 
that far. 

---- 

Adverse 
weather 

Moderate 
to high 
- 

• When winds are 
sufficiently strong, or 
other weather conditions 

• These adverse conditions are 
more likely to occur on summer 
mornings.  In winter stronger 

Low 
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Can occur 
on summer 
mornings 

are unacceptable, to 
negate the effects of 
dust management, 
operations will cease 
until conditions improve 
and compliance can be 
achieved. 

winds are normally associated 
with rain and therefore carry a 
reduced dust risk. 

• This policy is used to minimise 
impact on adjoining land 
holders. 

Equipment 
failure 

Low  
- 
Uncommon 

• In the event of dust 
management not being 
able to be achieved 
through equipment 
failure operations will 
cease until full capability 
is restored. 

• This is committed to and used. Low 

Loading Low 
-  
Occasional 

• Work on the floor of the 
pit. Loading is low 
impact with a loader and 
truck. 

• Loading is low impact with a 
loader and truck.  As noted 
above sand does not blow 

Low 

Transport Moderate 
- 
Occasional 

• Cover or wet down 
loads.  

• Transport is via road trucks.  
The sand loads are covered.  

• Access is to Warbrook Road 
which is sealed. 

Low 

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

• This is committed to. 
• There are no known records of 

complaints. 

---- 

EARTHWORKS 
Land 
Clearing 

Low 
- 
Once per 
year. 
  

• Schedule activities such 
as vegetation removal or 
topsoil stripping at times 
when the materials are 
less likely to blow or 
during suitable wind 
conditions. 

• The greatest risk of dust 
generation is during land 
clearing and top soil re-
instatement when very fine 
organic particles contained in 
the upper soil horizons are able 
to be liberated.   

• The fine organic material is 
black and is transported as 
suspended material.  On 
passing through trees the drop 
in wind speed will normally lead 
to this material being deposited.   

• Perimeter buffers and Banksia 
Woodland intervening 
vegetation combined with 
operating on the floor of the pit 
will minimise dust emissions. 

• Completed sections of the 
quarry are to be progressively 
rehabilitated as soon as 
practicable.  

Low 

Land 
restoration 

Low 
-  
Once per 
year.  

• Schedule activities such 
as ripping, overburden 
and  topsoil spreading 
on exposed ridgelines at 
times when the 
materials are less likely 
to blow or during 
suitable wind conditions. 

• See Land Clearing above. 
• Planning Condition 18. 

 

Low 
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5.5 Water Management Plan 

 
Site Conditions 
 
The site lies within the Ellen Brook Catchment and Groundwater Area GWA/38 Swan. 
 
No changes are proposed to the methods of excavation or the scale and size of excavation. 
 
The area has no surface drainage because of the permeable and porous nature of the sand. 
 
Department of Water Data for the highest water table suggests 47 to 48 metres AHD which 
appears to be close to the true maximum elevation of the water table in wet years. 
 
The minimum final land surface is conditioned at 51 metres AHD, Planning Condition 18. 
 
Sand excavation is a clean industry that has the potential to release only small amounts of oils 
and fuels from isolated leakages of machinery. Small leakages such as these are readily broken 
down by soil bacteria. 
 
Planning Conditions 10, 18, 20,21 and 22. 
 
 
Refueling and Waste Management  
 
All earth moving equipment is fuelled prior to arriving on site. See Planning Conditions 20 and 
21. 
 
Sand excavation is a very clean industry using a loader, loading directly to road trucks.  Sand 
excavation is one of the few land uses permitted by the Department of Environment and 
Conservation in Priority 1 Public Drinking Water Source Areas, which can excavate sand to 
within 3 metres of the water table.  On this site excavation of the proposed floor is at an 
elevation of 51 metres AHD or 3 - 4 metres above the highest known water table.  
 
NLG have in place safety and pollution management procedures for all their operations. These 
are summarised below. 
 
All spills are to be cleaned up in accordance with the summarised procedures following. 
 

Documents specific to the fuel and maintenance are the DOW – DMP Water Quality 
Protection Guidelines  for Mining and Mineral Processing 
 
• Mechanical servicing and workshop facilities 
• Above-ground fuel and chemical storage 
• WQPN 28 Mechanical servicing and workshop  (2006) 
• WQPN 15 Extractive Industries near sensitive water resources. 

 
A list of the management actions for maintenance is provided.  The actions will be used where 
applicable and as the opportunity presents to maintain water quality on this site. 
 
 
 
Servicing and Maintenance 
 
The main risk of contamination comes from tank or hose rupture on earth moving machines. A 
spill kit containing absorbent granules is located on site for emergency use.  A commitment is 
made to notify Department of Water and the City of Swan of any spill greater than 5 litres.  Sand 
contaminated by large spills will be removed from the site to an approved disposal area. 
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Emergency minor servicing may be conducted on site.  However all major servicing is 
conducted off site. NLG Sand Supplies has a policy of recycling materials where possible and 
will continue to manage wastes by the following procedures.  
 
All waste products are either recycled or taken to an approved waste disposal site. Excavation 
of sand is a chemically clean operation and does not use chemicals apart from lubrication 
materials and fuels.  
 
All spills are to be cleaned up in accordance with the summarised procedures following. 
 

Documents specific to the fuel and maintenance are the DER – DMP Water Quality 
Protection Guidelines  for Mining and Mineral Processing 
 
• Mechanical servicing and workshop facilities 
• Above-ground fuel and chemical storage 

 
The following actions will be used where applicable and as the opportunity presents to maintain 
water quality on this site. 
 
• All major servicing of vehicles will be conducted off site. Emergency minor servicing will be 

conducted in dedicated areas with a separation to the water table of 3 plus metres. 
 
• Waste  oil  and  other  fluids  derived  from  the  routine  maintenance  of  mobile  

machinery  will  be transported off site and disposed off at an approved landfill site.  
Grease canisters, fuel filters, oil filters and top-up oils will be stored in appropriate 
containers in a shed or brought to the site as required. 

 
• Vehicle washdown is not proposed. 
 
• 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 will be in accordance with a maintenance schedule.  
 
• Accidental spill containment and cleanup protocol will be implemented.  This will  normally 

take the form of scooping up the contaminated material and removing offsite to an approved 
waste facility. 

 
• Rubbish generated is to be recycled wherever possible and periodically disposed of at an 

approved landfill site.   
 
• The site will be maintained in a tidy manner by removing all rubbish regularly offsite. 
 
 
Fuel Spill Management Plan 
 
There will be no refuelling on site. 
 
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 
material will be scooped up and removed to an approved landfill or other approved site.  
 
 
Salinity 
 
The groundwater used is fresh and there is no likelihood of significant or other salinity increases 
apart from minor evaporation, which is no different from any garden. 
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Acid Sulfate 
 
See 2.2 Geology and Geomorphology. 
 
The site is such that there is no observed risk of acid sulfate conditions on site.  The site is listed 
as Low to No Risk in Planning Bulletin 64. 
 
A preliminary Acid Sulfate Assessment is appended to this Excavation and Rehabilitation 
Management Plan, even though geological site investigations reveal that this step is 
unnecessary.  
 
 
Recharge and Water Use  
 
The area has no surface drainage because of the permeable and porous nature of the sand.  
Drainage is to the water table, which comes to greater than 3 metres of the surface at the lowest 
point of the excavation. 
 
See 2.4.2 for a summary of the recharge.  
 
 
Ground and surface water will be protected by the following; 
 
• The extraction and processing of sand is a chemically free operation with the only liquids 

used being lubricants and fuel for machinery.   
 
• Excavation of the current floor is 3 - 4 metres above the known groundwater elevation. 
 
• No potential chemical pollutants, fuel or oils are stored on site.  Minor servicing will be 

conducted onsite by mobile service vehicles and all lubricant wastes transferred by vacuum  
pumps to a storage tank on the service vehicle and recycled at the NLG facilities. 

 
• The access road and resource area are installed with locked gates and fences when the 

site is unmanned to prevent illegal dumping of rubbish. 
 
• Rubbish generated is recycled wherever possible and periodically disposed of at an 

approved landfill site.  Any illegally dumped materials are removed promptly to an approved 
landfill or other suitable site, depending on the nature of the material. 

 
• The Department of Water and the City of Swan will be notified of any fuel or oil spill greater 

than 5 litres.  
 
• There have been no incidents since operations commenced. 
 
• The same procedures will be used in the event of any fuel or hydrocarbon spill, including 

those in excess of 5 litres.  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 sand will be scooped up and removed to an approved landfill 
or other approved site.  

 
 

5.6 Flora 
  

The excavation area is cleared.  
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5.7 Fauna 
 
The amount of fauna is dependent on the amount and quality of the habitat.  The site of the 
quarry is cleared.  
 
There is Banksia Woodland around the perimeter that will remain. 
 
Therefore fauna can be expected to be restricted and is not anticipated to change in type or 
number. 
 

 
5.8 Wetlands 

 
There are no wetlands impacted by the proposal. The lower lying areas along the north of the 
site near Warbrook Road are a wetland draining to Saw Pit Gully.   
 
There is an existing access road which will not change. The winter wet area lies outside the 
approved excavation footprint. 
 
Extraction of sand does not require the use of nutrients and is one land use that is “inert” with 
respect to nutrients. Quarries are permitted within drinking water catchments such as at 
Gnangara with the main risk being from the use of fuels.  

 
 
5.9 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.  
 
DEC/DER 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. They 
also recognise that deep excavations below the topsoil and roots are dieback free as there is no 
organic matter to sustain the pathogen. 
 
There are however other plant diseases caused by fungus such as Armillaria and other 
Phytophthora species that can cause dieback like symptoms.  
 
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 aim of any Phytophothora management program should be to manage excavation to 
reduce the risk of dieback introduction and local spread. This involves water management, 
vehicle hygiene and the management of access. 
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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.  
 
As the floor of the excavation is up to 15 metres below natural ground level there is little contact 
between the excavation and road transport vehicles and the natural land surface apart from the 
access road.  The only time machinery travels on the natural land surface is during removal and 
reinstatement of topsoil and as part of normal farming practices associated with a rural property. 
 
When loading directly from the face to road trucks the operation is cutting into the sand face 
where there is no organic matter.  The sand therefore carries minimal to nil risk.  This is 
confirmed in CALM Best Practice Guidelines for the Management of Phytophthora cinamomi, 
draft 2004, Section 3.6 page 8 for deep quarries. 
 
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. 
 
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.  
 
All vehicles and equipment to be used during land clearing or land reinstatement, which are to 
be brought to the site from an infected area, will be washed down prior to leaving the infected 
site, using the procedures in CALM Guidelines for Dieback Management.  No soil and 
vegetation will be brought to the site apart from that to be used in rehabilitation. 
 
 
Dieback Management Program 
 
1. The site is maintained to minimise the spread or introduction of Dieback Diseases according 

to the above points. See CALM Dieback Hygiene Manual 1992. 
 
2. Excavation of the site has been designed to comply with CALM Best Practice Guidelines for 

the Management of Phytophthora cinamomi, draft 2004 and  Dieback Working Group 2005, 
Management of Phytophthora Dieback in Extractive Industries.  

 
3. The rehabilitated surface will be free draining and not contain wet or waterlogged 

conditions. 
 
4. The site is secured from unwanted access by locked gates, barricades and fences. 
 
5. Excavation vehicles are restricted to the excavation area and access road. 
 
6. Road transport vehicles are restricted to the excavation and access areas. 
 
7. A hygienic site is maintained by not bringing any soil or plant material onto the site except 

for rehabilitation purposes.  A dedicated wash down bay is not required for an operation 
such as this. 

 
8. Prompt removal of any rubbish or dumped materials is practised. 
 
9. Some clean hard materials are brought to site to enable construction of the access road.  

These are limestone and other inert materials.  At the end of excavation these will either be 
buried and removed from site. 

 
10. All quarrying, excavation and transport vehicles are required to be cleaned when coming 

from a dieback affected area, prior to leaving their source. 
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5.10 Weed Management Plan 

 
This plan utilises the most appropriate on ground measures to minimise the risk of spread of 
Declared and Environmental weeds.  The information provided here summarises the key points 
of the on ground management. 
 
Weed management is ongoing.   
 
Weed management will be integrated with normal farm weed management.   
 
The thrust of the grass management will be to minimise the risk of spreading into adjoining 
remnant vegetation. 
 
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. 
 
Currently the amount of weed species is minimal and not likely to impact on remnant vegetation. 
 
During excavation weeds will be destroyed, and only clean weed free topsoil and overburden 
used for rehabilitation of the final surface. 
 
The essential aspects of weed management will be continued.  These are; 
 
• Do not bring any plant, soil or fill material to the site.   

 
• Secure the site to prevent illegal dumping of rubbish. 

 
• Remove all rubbish promptly. 

 
• Minimise incursions into remnant vegetation in better condition, such as the Banksia 

Woodland to the east and north.  This is normally only entered during perimeter firebreak 
maintenance. 
 

• Treat any weeds promptly no matter how few there are.  Several weeds pulled out by hand 
and destroyed, may save many dollars in spraying at a later stage.  

 
• Work from the least weed affected areas to the most weed affected, which therefore gives a 

smaller area to treat with spray or earthworks. 
 
• Bushbeach Holdings engages a weed management contractor to spray and treat weeds at 

least annually and as required every six months. 
 

• Do not use weed affected soils for rehabilitation, but bury them at least 500 mm below the 
surface. 
 

• Regularly monitor the site for the introduction of Declared weeds and those that have the 
potential to become a local pest.  
 

• In rehabilitation areas, pasture species may be sprayed with a grass specific spray such as 
Fusilade or a broad spectrum spray such as Glyphosate to reduce the competition of other 
species. 
 

• If Declared or Environmental Weeds do gain access to the site they will be treated as 
below. 
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• Large weeds will be buried, burned or removed off site.   
 

• Follow up spraying by a licensed contractor will be undertaken and repeated as 
necessary. 
 

• Small weeds will be sprayed by a licensed contractor and repeated as necessary. 
 

 
5.11 Rehabilitation Plan 

 
Background 
 
Sand excavation has taken place in this location since 1986.  
 
A bond is in place to cover rehabilitation non compliance. 
 
There are no proposed changes to the methods of rehabilitation apart from a change of species 
to be used. 
 
The approved plans and Management plan require revegetation of the batter slopes to local 
species through self seeded colonisation and this has occurred.  Parkland pasture is required 
on the excavated floor. 
 
As the floor of the quarry increases, clumps of trees will be planted to ensure that the final land 
surface has clumps and corridors of trees and vegetation belts. 
 
Rehabilitation is to parkland pasture.  The number of local native trees and shrubs will be 
equivalent to 40 plants per hectare of excavation.  
 
Additional seeding and planting will take place on the batter slopes. 
 
The existing buffer areas are to be maintained. 
 
The sand excavation is proposed to continue the excavation area, buffers and rehabilitation 
criteria that were approved by the City of Swan for the operations.  
 
 
Aims of the rehabilitation program  
 
The Aims; 
 
• Reform the land surface to complement the adjoining pre-excavation surface for slope and 

landform. The landform will comply with Mines Safety and Inspection Act 1994 and 
Department of Mines and Petroleum Guidelines for the Abandonment of Excavations. 

 
• Provide a self sustaining cover of parkland pasture with clumps of native trees. 
 
• Plant some clumps of local and non local trees that can be landscaped into the final land 

use when it is known. 
 
• Maintain the buffers of Banksia Woodland outside the excavation footprint. 
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Completion criteria  
 
• The land surface is to be non eroding and stable in compliance with the Mines Safety and 

Inspection Act 1994 and Department of Mines and Petroleum Guidelines for the 
Abandonment of Excavations. 

 
• Slopes of the floor of the pit at  less than 1 in 90 vertical to horizontal with batter slopes at 

less than 1 : 3 as approved. 
 
• Cover of parkland pasture species on the floor that is capable of holding the soil and 

preventing wind erosion problems or excessive fire hazard. 
 
• An average of 40 native trees per hectare on the floor surviving at 3 years following 

rehabilitation. 
 
• Maintenance of the Banksia Woodland within the perimeter buffers. 
 
 
Vegetation Clearing 
 
1. The site is cleared. 
 
 
Topsoil and Overburden Removal  
 
1. Where possible topsoil and overburden is directly transferred from an area being cleared to 

an area to be rehabilitated.  Where this is not possible the topsoil is stored in low dumps 
(0.5 m high for topsoil) for future use in rehabilitation. 

 
2. Where possible soil clearing  and reconstruction is undertaken in wetter months. 
 
 
Landform Reconstruction and Contouring 
 
1. The land surface will be re-contoured to match the approved final slopes. 
 
2. Steep slopes will be pushed down and smoothed.   
 
3. Slopes will not exceed 1 in 3 vertical to horizontal on batter slopes. The landform will 

comply with Mines Safety and Inspection Act 1994 and Department of Mines and Petroleum 
Guidelines for the Abandonment of Excavations. 

 
4. Overburden, if available, will be spread over the surface to a minimum depth of 300 mm.  

Along contour furrows and undulations will be used on slopes to assist water penetration 
and minimise surface water run off on sloping ground. 

 
5. Topsoil from the clearing operations will be spread directly onto the overburden to maintain 

seed viability.  Storage of top soil leads to a reduction of seed viability over time. 
 
 
Vegetation Establishment 
 
1. Bushbeach Holdings/NLG will spread any vegetation, plus leaf, root and organic matter 

collected from the land clearing procedures. This will increase the total organic carbon 
fraction,  improving  soil  properties such as resistance to water and  wind  erosion and  
moisture retention.   The difference in properties between existing topsoil  and subsoils is 
not considered a major impediment to rehabilitation of native species in the area. 
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2. Topsoil will be re-distributed in rehabilitated areas to depths of 50 mm where available.  
Whilst burning is not always practicable the mixing of topsoil with ash and charcoal from 
burnt vegetation has shown a demonstrated improvement in the germination of local native 
species by triggering some species that do not normally germinate and by increasing 
germination rates.  

 
3. Topsoil  provides a useful source of seed for rehabilitation when the correct handling of the 

topsoil is used, stripped and  replaced  dry  (autumn  direct  return).  Maximum  depth  of  
50 mm  can  be  used  to  optimise revegetation  of  species-rich  plant  communities 
preferably spread before the end of February.  

 
4. Studies have shown that topsoil stripping and placement is best undertaken in summer for 

maximum germination, but this raises the potential for additional dust generation from the 
fine humus particles.  

 
5. The preferred method of revegetation is to use the pasture seed from existing topsoil. 

However this may be deficient and additional seed is likely to be required.  
 
6. Any weeds likely to significantly impact on the rehabilitation will be sprayed with Roundup or 

similar herbicide or grubbed out, depending on the species involved.  Weed affected topsoil 
and overburden will be buried.  The Weed Management Plan will form the basis of weed 
treatment.  Depending on the nature of the planting substrate, a broad spectrum spraying 
program may be used.  In areas where grass only is a potential problem, grass specific 
sprays will be used.  In some areas where topsoil from cleared native vegetation is available 
no spraying may be required.  

 
7. Rehabilitation is to be carried out progressively during the first available winter months 

following the final restoration earth works.  Leaving the completed earth works for one 
season reduces the success of rehabilitation by at least 50%, due to compaction effects, 
even in sand. 

 
8. Trees are planted as tube plants in winter, (June to August) and installed with 10 g fertiliser 

tree tablet next to each plant.  
 
9. Rehabilitation will be progressive, with completed excavation areas revegetated as soon as 

practicable on a progressive basis. 
 
10. Tube plants are established in low undulations and not on the high points of furrowed soil.  

The planting rate is to be an average of 100 stems per hectare in clumps/corridors to allow 
for some deaths. 

 
11. If sufficient vegetation does not germinate from the respread top soil, the area will be 

seeded in early Autumn with a mixture of pasture species.  The species will be selected on 
advice from a consultant or the Department of Agriculture and Food. 

 
12. Over succeeding years the rehabilitation will be assessed to determine its success and 

establish the requirements for further seeding and planting. 
 
 
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 or blown by the wind.  

 
2. If wind erosion and soil stability become an issue measures will be taken to stabilise the 

soils.  These could include but not be limited to  fence wind breaks, spray mulching, cover 
crops, interim native vegetation or spreading mulch and vegetation. 
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3. The soils are very permeable and runoff is normally minimal unless surface materials  
become non-wetting.  Even so experience shows that there is minimal non wetting and 
surface particle movement under such conditions. 

 
4. Water erosion on the batter slopes can be avoided by the permeability of the materials and 

by leaving the surface soft, rough and undulating, with the undulations running along 
contour on the batter slopes.  

 
5. Wind erosion will be controlled by rehabilitating the disturbed ground as soon as practicable 

and leaving the soils 3.0 metres above the maximum groundwater that results from the 
partial drainage. 

 
 
Monitoring 
 
1. During late summer an assessment of the success of the rehabilitation is 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 and growth of the clumps of trees  
• plant deaths 
• pasture establishment 
• weed infestation 
 
3. As necessary steps are taken to correct any deficiencies in the vegetation. 
 
4. Rehabilitation of each stage is to be monitored for a period of three years to ensure that the 

revegetation meets the completion criteria of providing self sustaining indigenous shrub 
vegetation. 

 
 
Suggested Species for rehabilitation 
 
The following is a suggested list of tree and shrub species to be used during rehabilitation; 
planted as tube specimens.  

 
Hardened tube shrubs and trees will be selected from the following list.  Others may be 
substituted provided they are suited to soil conditions.   
 
Tree Overstorey 

 
Corymbia (Eucalyptus) calophylla 
Eucalyptus marginata (sandplain) 
Eucalyptus rudis 
Eucalyptus todtiana 
Viminaria juncea 
Acacia saligna 
Banksia grandis 
Banksia attenuata 
Banksia ilicifolia 
Banksia menziesii 
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