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1.0 INTRODUCTION 
 
 
Midland Brick Company Pty Ltd (Midland Brick) currently excavates clay for brick-
making purposes in the south-eastern sector of the Upper Swan locality, specifically: 
 
• Lots 7, 19, 60, 63, 64 & 20 Hallett and Copley Roads; 
• Lots 19, 45 & 46 St Albans Road; and  
• Lot 100 Great Northern Highway. 
 
In addition Lot 18 St Albans Road was requested to be added to the site on 31 August 
2006.  The site location and lot layout is shown on Figure 1.   
 
The clay deposits occur on land which has previously been cleared and developed for 
pastoral use.  The area subject to clay excavation activity will ultimately comprise 
approximately 95 hectares out of a total landholding of 115 hectares.  Approximately 
16.5 hectares of the site will be unmined and retained as buffer zones. 
 
 
1.1 Purpose 
 
This Environmental Management Program (EMP) is intended to fulfil the requirements 
of Condition M8.1 of Ministerial Statement No. 699 (previously No. 251), published in 
November, 2005 (Appendix A).  It describes Midland Brick’s ongoing management 
regime to detect, report on and manage any adverse impacts on the environment in the 
Upper Swan locality.  
 
The EMP also contains information relating to Condition M6.1 (Acid Sulfate Soils) and 
M7.1 (Wetland Rehabilitation) as required by the Ministerial Statement. 
 
 
1.2 Regulatory Approval History 
 
Approval to operate the clay quarry in the Hallett and Copley Roads area was granted by 
planning authorities in 1982 for a 30 year period.  
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At the time of application for a Renewal of Excavation Licence to the (then) Shire of 
Swan in 1990, there was significant concern related to the potential cumulative impacts 
of a number of clay excavation proposals and existing operations on the nearby habitat of 
the extremely rare and endangered Western Swamp Tortoise in the Ellen Brook Nature 
Reserve (EBNR).  This resulted in the project being formally assessed by the 
Environmental Protection Authority (EPA) at a level of Consultative Environmental 
Review (CER) in 1992.  The project was subsequently approved for a 10 year period, 
subject to Ministerial Conditions and Proponent Commitments which were outlined in 
Ministerial Statement 251. 
 
In 2004 a Section 46 Review report (RPS, 2004) was submitted to the EPA as a formal 
request for an extension of the project approval as requesting other minor changes to the 
Ministerial approval.  The EPA approved the extended time frame and minor changes in 
2005 through the issue of Ministerial Statement 699.  As described above this EMP has 
been prepared to fulfil condition 8 of Statement 699.   
 
 
1.3 Environmental Initiatives 
 
1.3.1 Protection of Swan River Floodplain 
 
Protection on the Swan River foreshore adjacent to the clay excavations has always been 
recognised as an important environmental management objective.  A total area of 
11.57 ha has been donated to the crown to the east of Great Northern Highway in order 
to protect remnant vegetation along the river foreshore and floodplain in perpetuity. This 
process was commenced with Part lot 221 (3.35ha) which is bounded by Great Northern 
Highway, the rail bridge and the river was donated to the crown to protect the foreshore 
and Aboriginal artefacts “Upper Swan Bridge” site number (4299).  
 
A further two connecting properties totalling 8.2 ha in area to the east of the railway 
bridge was donated in accordance with commitment agreed to by the company in 1982.  
Lot 61 with an area of 1.65ha and was donated to create Pullman Park which is located 
directly east of the rail bridge.  Midland Brick also constructed Hallett Gardens as a 
public road, to provide access to the park and foreshore reserve. In 1990 Lot 65 with an 
area of 6.57ha (Figure 1) was donated to the crown to complete the agreed foreshore 
protection commitments. 
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1.3.2 Protection of the Ellen Brook Nature Reserve 
 
Midland Brick owned Lot 12 Lexia Avenue, Upper Swan, which is immediately west of 
and adjacent to the EBNR (Figure 1).  This lot is outside the current project area.  As part 
of the proposed actions identified in the Section 46 report (RPS, 2004) Midland Brick 
proposed to cede a portion of this land (5.87ha) to the Crown to enlarge the potential 
habitat for the rare and critically endangered Western Swamp Tortoise, which was 
agreed as a proactive environmental initiative by the relevant authorities.   
 
The creation of two new Certificates of Title and ceding of the agreed portion (5.87 ha) 
of the former Lot 12 (now Lot 301) to the crown was completed on 30 September 2006 
 
 
1.4 Structure of Report 
 
Table 1 identifies the information required to be included in the EMP as outlined in the 
Ministerial Statement and the location in the report this information can be found. 
 
Table 1: Report Contents 
 

Item Section of Report 

1.   a staged excavation plan Section 3.0 

2.   Acid Sulfate Soils Investigation and Management Plan Section 7.0 

3.   groundwater management and protection Section 5.0 

4.   progressive rehabilitation of the site Section 9.0 

5.   Wetland Rehabilitation Plan Section 6.0 

6.   weed management Section 9.3 

7.  identification, management and protection of archaeological material, with the 
involvement of the Department of Indigenous Affairs Section 8.4 

8.  periodic reporting of monitoring results, incorporating monitoring of excavation 
and sieved clay for archaeological material Section 8.4 

9.  procedures to minimise noise, dust and visual impacts associated with the 
quarrying and transport operations Section 8.2 

10.  public safety and mosquito control, with the involvement of the Department of 
Health at the design stage of water bodies and wetlands   Section 8.3 

11.  consequential changes to project management to remedy unacceptable impacts Section 9.4 

12.  clearly indicated timeframes for implementation of each stage Section 3.0 
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The Ministerial Statement also provides further details as to the information to be 
included in the Acid Sulfate Soils Investigation and Management Plan and the Wetland 
Rehabilitation Plan as outlined below. 
 
Acid Sulfate Soils Investigation and Management Plan 
 
1. Identification of acid sulfate soils in and near areas proposed to be disturbed and in 

the event that the disturbance of acid sulfate soils is unavoidable, the plan shall also 
address; 

 
2. Potential on-site and off-site effects of the disturbance of the acid sulfate soils and/or 

groundwater levels; 
 
3. How drainage or soil extraction will be undertaken to minimise environmental 

impacts; 
 
4. How any acid leachate generated as a result of ground-disturbing activities will be 

managed; 
 
5. Management of areas, both on and off-site, used to store or treat extracted soil; 
 
6. Comprehensive surface and ground water quality monitoring both on and off-site, if 

applicable; 
 
7. Establishment of agreed performance criteria and objectives in relation to 

environmental and social impacts; and 
 
8. Contingency measures and procedures in the event that the agreed performance 

criteria may not be met. 
 
Wetland Rehabilitation Plan 

1. A report of a detailed vegetation and flora survey of the areas likely to be impacted 
by the proposal; 

 
2. Characterisation of the habitats likely to be impacted by the proposal; 
 
3. An integrated and progressive mining and landscaping plan designed to optimise 

rehabilitation outcomes and provide a range of habitats in the final landform; 
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4. Proposal final landforms and identification of areas to be revegetated; 
 
5. A rehabilitation and revegetation management plan for areas of vegetation to be 

disturbed during excavation; 
 
6. Agreed timelines and progressive performance criteria; 
 
7. Monitoring against the agreed progressive performance criteria; 
 
8. Contingency measures in the event that the rehabilitation or revegetation fails to meet 

agreed performance criteria; and 
 
9. Responsibilities for continued maintenance of rehabilitated and landscaped areas. 
 

The Acid Sulfate Soil Investigation and Management Plan were completed in 2005 by 
RPS Bowman Bishaw Gorham.  This document was reviewed by DEC and approved.  A 
summary of the investigation undertaken and findings is provided in Section 7.0 
 
The Wetland Rehabilitation Plan is being completed and will be submitted as a separate 
document.  No excavation activities will commence north of Copley Road until this plan 
has been approved. 
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2.0 OVERALL OBJECTIVES AND CORPORATE ENVIRONMENTAL 
STATEMENT 

 
 
2.1 Objectives 
 
The primary objective of the EMP is the protection and improvement of the 
environmental values of the area, including Coondaree Swamp and the Swan River.  To 
achieve this objective, the EMP addresses: 
 
• Management of excavation procedures (Excavation Plan). 
 
• Management of drainage waters (Drainage Management Plan). 
 
• Management and protection of groundwater resources (Groundwater Protection 

Plan). 
 
• Rehabilitation plans for Coondaree Swamp (Wetland Rehabilitation Plan). 
 
• Management of potential Acid Sulfate Soils (Acid Sulfate Soils Investigation and 

Management Plan). 
 
Other objectives of the EMP are related to the management of local amenity and social 
impacts, and include: 
 
• Management of noise, dust and visual impacts. 
 
• Management and protection of potential impacts on Aboriginal archaeological 

material. 
 
• Management for community health and safety, and 
 
• Rehabilitation of the site. 
 
Subsequent sections of this EMP provide details for each of the elements listed above.   
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2.2 Corporate Environmental Statement  
 
Additional to the objectives listed above, Midland Brick provides the following 
statements as a reflection of its corporate position in relation to this EMP and the 
protection of the environmental values of the area.   
 
Midland Brick Company Pty Ltd is a member of the Boral Group and is committed to 
managing its operations to ensure that the impact on the ecology and human population 
is negligible.  This will be achieved through:   
 
1. Compliance with all commitments contained within the EMP and Government by-

laws, regulations and specific conditions which are applicable to the development 
approval.   

 
2. Conduct of routine induction programmes to ensure that all new employees involved 

with this resource project are aware of the specific environmental issues and the 
Company’s commitment to minimise the impacts of its operations. 

 
3. Utilisation of Company-owned plant and Company employees, as opposed to 

contractors, to carry out all facets of the resource recovery and rehabilitation of the 
site.   

 
4. Implementation of an appropriate environmental monitoring and reporting 

programme to manage and precent adverse effects, to report compliance on a regular 
basis and to report environmental incidents to the relevant authorities as soon as 
practicable. 

 
5. Application of the Company’s rehabilitation philosophy which supports the concept 

of environmentally acceptable and compatible development.  Land areas that are 
affected by resource extraction will be rehabilitated to a landform which maintains or 
enhances the aesthetics of the area and will provide functional benefits for future 
generations.   

 
Co-ordination and on-site supervision will be provided by the General Manager of 
Logistics, who is based at the Company’s offices in Middle Swan.   
 
Ultimate responsibility for the implementation of all aspects of the EMP rests with the 
proponent, Midland Brick Company Pty Ltd.   
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3.0 EXCAVATION PLAN 
 
 
3.1 Objective 
 
To implement a quarrying strategy which maximises recovery of this scarce resource and 
minimises the environmental/social disturbance by effectively managing the potential 
visual, water (quality and quantity of surface/groundwater), noise and dust impacts of 
this operation. 
 
 
3.2 Quarrying Strategy 
 
3.2.1 Overview 
 
Clay is excavated and loaded directly into trucks which transport the material to the 
Company’s manufacturing site at Middle Swan.  No stockpiling of clay occurs on site.  
Clay excavation only occurs during the drier months of the year, October to May. 
 
Excavation campaigns are short and are timed according to demand and the available 
under-shed storage capacity at the brickworks.  As a general rule approximately 80 truck 
loads per day are required for approximately 6 to 12 days in each month. 
 
3.2.2 Excavation Plan 
 
Excavation History 
 
Clay has been removed from this site each year since 1982.  Excavation commenced on 
Lot 60 and progressed through Lot 63, Lot 64, and is now entering Lot 20.  An aerial 
photograph of the current excavation extent is provided on Figure 2.  All useable clays 
have been removed from Lot 60.  The majority of the clay resource has been removed 
from Lots 63 and 64 with 0.5ha and 2.0ha respectively of land remaining to be 
excavated.  Excavation has progressed through 2.0ha of Lot 20 with 8.9ha of land 
remaining (this excludes buffer zones to roads etc which are present within the lot). 
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Existing and Proposed Excavations 
 
The current working faces on Lots 64 and 20 are perpendicular to Copley Road and this 
will be advanced by working in an easterly direction.  Excavation will continue to 
progress eastwards into Lot 45 and south through Lots 46, 18 and 19.  In addition, some 
of the previously mined areas within Lots 63 and 64 are being reworked to remove 
additional clay.  Historically only one clay type has been suitable for use, but with 
technology advances four clay types can now be excavated from the area (including 
those with a higher limestone content and coarser grades).   
 
Prior to commencing works on Lot 20 the existing surface water drain which carried 
runoff to the Swan River was diverted into the former pits in Lot 64 as outlined in the 
original EMP (BBG, 1997). 
 
Excavation is proposed to commence north of Copley Road in 2008.  This excavation 
will commence in the northern end of this area and progress south.  Excavation within 
this area will include re-mining of the former pits within the site.   
 
A staged excavation plan identifying anticipated stage dates is provided in Figure 3. 
 
Earth bund walls which are approximately 3 metres in height have been constructed 
parallel to both the Great Northern Highway and Copley Road and will be retained in 
this position for the life of the excavation site.  This bunding is multi-functional, serving 
the following purposes: 
 
• To significantly reduce the potential for noise and dust export from the site. 
• To provide a visual screen of the excavation to residents and road users. 
• To divert water away from operational areas. 
 
A similar process of bunding and drainage diversions will be followed during the 
excavation programme north of Copley Road. 
 
Sequential Rehabilitation 
 
The excavation method utilised can be described as sequential strip mining.  A thin layer 
of topsoil is removed in advance of excavation, followed by overburden and inter-strata 
sand which are deposited into worked out areas of the pit.  Where practicable, topsoil is 
placed directly onto completed and backfilled areas to allow pasture re-establishment in 
areas peripheral to operational pits and future lakes. 
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Generally about 200mm of topsoil and on average 4.5m of overburden is removed to 
expose the target clay layer which comprises approximately 5m of useful clay.  Topsoil 
stockpiles are maintained in some instances where it is not convenient to conduct direct 
transfer to worked out areas of the excavation site. 
 
Further details of the rehabilitation plans are provided in Section 9.0. 
 
3.2.3 Lifetime 
 
The anticipated lifetime of Midland Brick’s clay deposits at this location is highly 
dependant on the demand for clay brick and paver products and the availability of similar 
clay materials from other sites.  In the latter case, whenever the opportunity arises to 
extract clay from within the Swan Valley proper, this is excavated in preference to the 
current site in the Copley Road area to extend the life of the Copley Road resource area, 
which has less access restriction than the Swan Valley.  As an estimate, it is anticipated 
that mining at Copley Road will continue for a further 25 years. 
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4.0 DRAINAGE MANAGEMENT PLAN 
 
 
4.1 Objectives 
 
The drainage management and lake management objectives may be summarised as 
follows; 
 
• To ensure that turbid water from areas disturbed during excavation are retained on-

site to prevent suspended solids discharge to the Swan River. 
 
• To accept all drainage from upstream areas of the catchment without attenuation of 

flows to ensure that flooding of upstream areas and adjoining land does not occur; 
and  

 
• To ensure that final lake design does not give rise to nuisance water quality effects. 
 
 
4.2 Drainage Management 
 
The development lies completely within the Darling Scarp-Upper Swan South 
Catchment which is estimated to have a surface drainage catchment area of 
approximately 270 ha, within which the currently approved clay excavation area 
occupies about 115 ha. The catchment and relative position of Midland Brick’s 
excavation site is shown on Figure 4.  
 
Diversion and amalgamation of the drainage discharge points from this catchment to the 
river, means that Midland Brick is responsible for acceptance of surface drainage from 
all areas of the catchment external to its site. An agreement was entered into with the 
City of Swan when the former drainage easement was closed.  Further information on 
the agreement requirements is provided below. 
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4.2.1 Management Strategies 
 
As a consequence of the agreement with the City of Swan, the following management 
strategies are implemented to ensure that the drainage objectives are met: 
 
• Run-off from operational areas of the site is collected and contained within the 

working pits.  This is achieved by the presence of the surrounding bunds and 
strategic contouring of disturbed areas (including spoon drains where necessary) to 
ensure drainage is internal to the operational area. 

 
• Run-off from the rehabilitated areas of the site (ie. Lots 60 and 63) is drained to a 

lake in Lot 63.  This lake was formed in 1983 from an exhausted pit and has evolved 
into a low turbidity, freshwater wetland with an average water depth of 4m.  It has 
the capacity to accept all runoff from adjoining land without overflowing. 

 
• Run-off from the balance of the catchment, which includes some of Midland Brick’s 

land (currently utilised for pasture) but mostly comprises land not under the 
Company’s control, was originally collected within the drainage diversion system 
and discharged to the Swan River.  This drainage system has now been re-aligned so 
that surface water flow from the catchment enters the pits north of Copley Road, and 
once these water bodies reach their full capacity would overflow into the northern pit 
within Lot 64, which in turn can overflow into other pits within the working area.   

 
Importantly, the system has the capacity to retain all flow onsite from the surface 
drain resulting in no direct discharge of surface water to the Swan River. 

 
Once excavation and rehabilitation at the site is completed the drainage system can again 
be allowed to overflow into the Swan River   
 
4.2.2 Dewatering 
 
The water table below the remaining lots proposed for excavation south of Copley Road 
is 10-15 metres below the surface, and mining is expected to be well above this level. 
However, in the event that a shallow zone of water bearing sediments is intersected 
during excavation this water will be contained within the excavation pit.  No direct 
discharge to the drainage diversion network will occur under any circumstances. 
 
On the northern side of Copley Road the clay is known to extend below the water table 
(refer to Section 5.0) although excavation will not go beyond the water table depth.  
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Three separate pits are present on the western side of Coondaree Swamp.  In order to 
excavate the clay resource yet preserve the function of the pits as drought refuge and 
fauna habitat only one pit will be drained and excavated at any one time.  Water from the 
pit intended for excavation will be drained into the other two pits and allowed to dry 
before excavation is undertaken.    
 
4.2.3 Monitoring and Remedial Action 
 
Water Quality Monitoring 
 
The major potential effect of clay excavation is generation of silt-laden run-off and 
colloidal suspensions.  All surface drainage generated from the disturbed and 
rehabilitated areas south of Copley Road is directed to the lake system, which terminates 
within the sedimentation basin on Lot 63.   
 
Drainage north of Copley Road will follow these same principles with all runoff from 
disturbed and rehabilitation areas retained onsite. 
 
A 900mm diameter outfall pipe that was constructed in 1982 to drain excess water from 
the catchment to the Swan River via the sedimentation basin on Lot 63. This outfall was 
functioning as designed from 1983-1987 in accordance with a Swan River Management 
Authority licence to discharge.  Turbidity levels proved difficult to control mainly due to 
wind driven wave action eroding fresh dam embankments and sluicing clay into solution. 
In 1987 the outfall was blocked off with an earth embankment to prevent free flow to the 
river to prevent contamination of the river.  Practically all water from the 270ha 
catchment is retained within the current excavation areas with the exception a small 
catchment of less than 1ha at the mouth of the outfall pipe. Runoff from this catchment is 
collected in a dam which dries up soon after winter by evaporation and percolation into 
the soil.  Some of this stored water can find its way into the outfall due to overflow from 
the dam or seepage through soil covering the intake pipe. 
 
Water quality monitoring for the Swan River outfall was historically undertaken by 
Bowman Bishaw Gorham to observe if any significant suspended sediment plumes occur 
in the river from the piped discharged system.  Visual inspections did detect some 
turbidity in the stormwater diversion outflow, however volumes were extremely small 
(say less than 1 litre per second), and most often non-existent.  Following entry to the 
river, the outflow from the site was immediately diluted, literally within metres, and 
subsequently not visually apparent, and as such may be considered insignificant.  This 
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has been reported in Performance and Compliance Reports.  The amount of flow seeping 
to the river has diminished with time and dryer seasons. Discharge to the river is 
considered to be insignificant and only requires random monitoring and no discharge 
licence is considered necessary until the system becomes fully functional in the future. 
 
4.2.4 Reporting 
 
Any changes to the drainage system will be included in the Performance and Compliance 
Reports which are submitted to the Department of Environment and Conservation. 
 
 
4.3 Lake Management 
 
Lakes management has largely been restricted to consideration of conceptual design 
elements, although some preparatory facilities for water level control have been put into 
place.  The main elements of conceptual design are outlined below. 
 
Water Budget 
 
The system of interconnected lakes will be designed with regard to the expected yield 
and the final excavation depths. This lakes system will be constructed above the water 
table therefore water input to the lakes will be predominantly from runoff in the 
catchment and from direct rainfall to the lakes.  Water losses from the system, once 
completed, will be via outflow to the Swan River with evaporation with some infiltration 
and recharge of underlying aquifers also occurring. 
 
Water Level Control 
 
A study of catchment water yield has shown that when the project is completed seasonal 
water level variations within the lake are likely to be experienced.  Lowest water levels 
would occur in March/April, and the lake system will be designed to retain at least a 1 
metre water depth during this period.  Water level variations in dry years are not 
expected to cause unsafe or unsightly lake banks, as slopes will be gently graded for 
public safety and bearing in mind the rural setting of the site. 
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To assist with water level control the permanent piped drainage outflow, from the lake at 
the southern end of Lot 63 has been constructed with an adjustable weir structure at its 
intake that is designed to eventually maintain the lakes water level at a pre-determined 
height which will initially be set to approximately 11mAHD.  Currently the weir system 
is not in use and will not be commissioned until practically all of the clay resource has 
been removed from south of Copley Road.  The weir will enable flexibility in control of 
lake levels and also discharge rates to the river.  For example, the weir could be lowered 
during the early winter runoff period to maximise the flushing of the lake water which 
remains at the end of summer, subject to confirmation via monitoring that the condition 
of the lake water is acceptable for discharge.  Also the weir could be raised during late 
winter to maintain a high level of storage to compensate for summer evaporation losses 
and infiltration.   
 
To promote purging or free flow through the lakes a hydraulic gradient will be 
incorporated into the design so that some cascading occurs between main water bodies. 
The furthest lake from the river north of Copley Road would be designed have surface 
RL at 15 mAHD, with intermediate surface levels dropping down to the outfall to the 
Swan River invert which is set at 11.15 mAHD.  Ultimately the existing concrete culvert 
which carries runoff under Copley Road will need to be replaced. This can be achieved 
by non invasive boring techniques once the design invert RL’s have been determined and 
agreed to. 
 
Water Quality 
 
It is anticipated that the quality of stormwater drainage inputs to the lakes from the 
catchment will not pose a risk of adverse water quality effects within the lakes.  Water 
balance considerations and examination of the catchment characteristics indicate that 
approximately 40% of the water input into the system will be near-pristine water quality 
(ie. direct rainfall and runoff from the Darling Scarp portion of the catchment). 
 
In addition, the lake water will be well flushed by winter runoff.  Preliminary design 
calculations indicate that the lakes system could be flushed between 2.5 and 3 times in a 
year depending upon climatic conditions.  However, the ultimate volume of the lake 
system will be dependant on a range of factors, including the overburden and “inter-
burden” ratios which influence the volume of material to be placed back in the pit. 
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The proposal to place islands in the larger open water should assist in promoting mixing 
of through flow water to ensure good flushing (the islands will also provide good fauna 
refuge and habitat).  During more detailed design of the lakes system and examination of 
input water quality it may be considered beneficial to incorporate filter beds to function 
as pre treatment basins at some areas of water input from adjoining agricultural land. 
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5.0 GROUNDWATER PROTECTION PLAN 
 
 
5.1 Objectives 
 
• The primary objective of the Groundwater Protection Plan is to prevent pollution of 

the underlying groundwater systems (Guildford and Leederville aquifers) from such 
agents as fuel and oil spillages. 

 
Midland Brick has previously supplied evidence to the EPA that the Ellen Brook Nature 
Reserve is not hydrologically linked to the clay deposit on the site.  Subsequently, the 
EPA concluded that excavation of clay on the site is most unlikely to interfere with the 
water regime in the vicinity of the Nature Reserve (EPA Bulletin No. 599, 1991), 
therefore groundwater protection from this perspective is not an issue. 
 
 
5.2 Groundwater Level Monitoring 
 
In the period soon after approval to commence development was granted, the designated 
excavation area was drilled on a 50m square grid to assess the clay resource and depth to 
water table. Midland Brick also monitored groundwater levels in three boreholes 
between 1983 and 1989 (see Figure 5 for bore locations).  This data revealed that in the 
area South of Copley Road, the water table is 10-15 metres below ground level (bgl) (see 
Table 2) and all mining has been, and is expected to remain above this level.  North of 
Copley Road the water table was estimated at 7-10 mbgl, and some clay exists 1-2 
metres below the water table.   
 
Table 2:  Groundwater Data – South of Copley Road 
  

Lot No Bore Depth Average Depth of Water Table Range 

60 26.0m 15.1m 14.7 - 15.5m 

63 17.6m 14.7m 14.03 - 15.2m 

20 23.2m 10.1m 9.9 - 10.4m 

m – metres below ground level 
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Additional investigations were undertaken north of Copley Road in April 2005.  
Groundwater was detected at approximately 10mgbl at four locations and not detected at 
seven locations where investigation depths ranged from 6 to 14mbgl (Figure 5).  This 
indicates the depth to groundwater may be similar to that on the southern side of Copley 
Road (i.e. 10-15 mgbl). 
 
 
5.3 Groundwater Protection and Pollution Control 
 
The primary means of minimising risk of groundwater contamination, for example from 
accidental spillages or leaks from excavation machinery, is to position the excavator on 
top of the exposed clay bench and excavate the working face ‘from above’.  By way of 
comparison, if the excavator is positioned on the floor of the pit, to excavate the working 
face ‘from below’ then the machine would be located much closer to the water table. The 
method adopted is only feasible because of the structural stability of the clay in 
proximity to the working face (as opposed to sand quarries where this method would 
generally be too hazardous). 
 
The excavator loads the clay directly into road trucks.  The excavating equipment and 
trucks operate on the exposed clay and within a bund formed by ‘over–break’ from the 
digging action.  In the event that a spillage occurs, the low permeability clay surface and 
bunding would contain it to a localised area which is well above the water table. 
 
Other management procedures adopted as a matter of routine are listed below. 
 
• Only the excavation machinery (dozer, hydraulic excavator and dump trucks) is 

refuelled on-site; the trucks and water-cart are refuelled elsewhere.   
 
• On-site refuelling is conducted via a fuel truck which only visits the site for the 

duration of re-fuelling.  The truck is fitted with vacuum extraction equipment which 
can recover wastes, if necessary, to be returned to Midland for disposal.   

 
• No fuel or lubricants are stored on-site. 
 
• Machinery is not left on-site during winter and no mining or transport of clay occurs 

during periods of wet weather, therefore removing the possibility of any spillage 
being flushed into deeper areas of the pit. 
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• In the unlikely event that a substantial spillage occurs, the contaminated sediments 
will be excavated and removed from the site to an approved disposal location. 

 
• A contractor provides portable, self-contained chemical toilets to the site, and waste 

products are removed on a weekly basis.  
 
 
5.4 Reporting and Consultation 
 
• Any unusual seepage event observed within the excavation will be documented and 

reported. 
 
• In the event of a diesel spillage in excess of 20 litres, Midland Brick will 

immediately inform the appropriate District Officer of the Water Corporation, to 
enable consultation regarding appropriate recovery action. 
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6.0 WETLAND REHABILITATION PLAN 
 
 
Coondaree Swamp is essentially a localised depression in an agricultural environment 
that contains winter rainfall due to the nature of the clay substrate.  The western side of 
Coondaree Swamp has previously been excavated and consists of a series of un-
rehabilitated steep-sided pits varying in depth from around 3m to 15m deep which over 
approximately half of the swamp’s extent.  Midland Brick had approval to excavate clay 
from the eastern side of the wetland, but this was never completed. 
 
The swamp was fully cleared approximately 25 years ago in preparation for clay 
excavation, however the remnant area of swamp was identified by Midland Brick as 
having drought refuge function, and this was reflected in the proposed and approved 
Environmental Management Plan for the project (BBG, 1997).  Consequently, the 
company did not proceed with its previously intended excavation program of the area at 
this time. 
 
Midland Brick now intends to excavate clay from the total area of the swamp remaining 
within Lot 7, and to more deeply excavate the previously disturbed areas in Lot 19 
Copley Road and Lot 100 Great Northern Highway.  This was approved by the Minister 
for the Environment in 2005.   
 
Excavation is proposed to commence north of Copley Road, in the vicinity of Coondaree 
Swamp in 2008.  A Wetland Rehabilitation Plan (WRP) is currently being prepared in 
accordance with the requirements of Ministerial Statement 699 to guide excavation and 
rehabilitation activities in this area.  No excavation will commence north of Copley Road 
until the WRP has been approved by the DEC. 
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7.0 ACID SULFATE SOILS INVESTIGATION AND MANAGEMENT PLAN 
 
 
7.1 Objective 
 
To ensure that any ground-disturbing activities which may disturb Acid Sulfate Soils 
(ASS) and/or contaminated waters are planned and managed to avoid adverse effects on 
the natural and built environment, human activities and health. 
 
 
7.2 Investigation and Conclusions 
 
An Acid Sulfate Soils Investigation and Management Plan (ASSIMP) was prepared on 
behalf of Midland Brick by RPS Bowman Bishaw Gorham and submitted to the (then) 
Department of Environment in 2005 to fulfil Condition 6-1 of Ministerial Statement 699.  
A summary of the investigation and findings is provided below. 
 
Scope & Objectives 
 
The principal objectives of the investigation were to assess (i) the presence, distribution 
and magnitude of Potential Acid Sulfate Soils (PASS) in and near areas proposed for 
disturbance per condition 6-1(1) and (ii) identify the need for management and 
monitoring measures during the clay excavation program per condition 6-1(2)-(8). Tasks 
undertaken in support of the preparation of the ASSIMP included: 
 
• Compilation and review of existing environmental data and exploratory drill logs to 

characterise site features, including local soils, hydrology and hydrogeology. 
 
• A comprehensive soil sampling and analysis program to investigate the presence, 

distribution and magnitude of PASS in areas proposed for direct disturbance as a 
consequence of clay excavation. Midland Brick has advised that dewatering is not 
conducted in support of clay excavation works and indirect disturbance of PASS due 
to groundwater drawdown is not expected. It is understood some pumping does occur 
to control surface water accumulations above the clay unit during the winter months.  
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• A baseline groundwater sampling and analysis program to (i) assess background 
groundwater quality prior to earthworks disturbance and (ii) to provide an indication 
of acid sulfate soil impacts at the watertable that may have occurred due to past 
mining activities. 

 
• Comparison of field and laboratory acid sulfate soil test data with applicable 

Department of Environment (DoE) guidelines and action criteria to assess potential 
management implications associated with the proposed clay excavation program.   

 
The completed field and laboratory program included the following: 
 
• Inspected and sampled the soil profile at 11 locations to target depths varying 

between 6 and 14mbgl, yielding an average depth of investigation of 8.8mbgl. Soil 
investigation bores were sampled using a push-core drill rig and were generally 
terminated below the estimated base of excavation at each location. Combined soil 
and groundwater sampling sites were investigated using a drill rig with hollow-stem 
auger and split-spoon attachment. All locations were targeted within the Coondaree 
Swamp “High ASS Risk” zone mapped by DoE / WRC (2004), taking account of 
access constraints imposed by the remnant clay pits and main drainage corridor 
bisecting the site. Exploratory drilling records compiled by Midland Brick between 
1982 and 1983 were reviewed in detail to assist in the planning phase of the 
investigation. The proposed sampling density was considered adequate to sufficiently 
characterise the ASS characteristics of soils within the site, based on the low 
geological and geomorphological variability within the identified risk zone. 

 
• Installed permanent groundwater monitor bores at three of the soil investigation 

locations to enable assessment of baseline water quality characteristics prior to 
earthworks disturbance. 

 
• Recovered 208 discrete soil samples for field pHF and pHFOX analysis in 

accordance with DoE requirements, to provide a preliminary indication of the 
presence of PASS, Actual Acid Sulfate Soils (AASS) and/or Non Acid Sulfate Soils 
(NASS). 

 
• Conducted selective SPOCAS and/or CRS analysis on 34 samples to confirm the 

presence or absence of PASS, corresponding to approximately 17% of the total 
number of recovered samples. 
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Findings 
 
Field pHF and peroxide pHFOX data indicated the following: 
 
• 198 of the 206 samples analysed in the field (approx. 96%) exhibited pHF and 

pHFOX results, which were indicative of NASS.  
 
• 8 of the 206 samples analysed (approx. 4%) exhibited pHF and pHFOX results, 

which were indicative of PASS.         
 
• No test results indicated the presence of AASS.     
 
The identified PASS horizons largely corresponded to near-surface (<1.5mbgl) deposits 
of silty clay and/or silty sand, significantly above the watertable. Soils tested below the 
watertable did not indicate the presence of PASS.  
 
Confirmatory laboratory SPOCAS and CRS assessment results are summarised below: 
 
• All 34 samples analysed contained chromium reducible sulfur (CRS) concentrations 

below laboratory detection limits, confirming the absence of reduced inorganic sulfur 
in samples recovered from beneath the inferred high risk zone of Coondaree Swamp.  

 
• Laboratory analysis results confirmed that the PASS characteristics observed in the 

field for samples CSA4-1A, CSA9-1A, CSMB1-1, CSMB1-1A, CMB2-11A, 
CSMB3-1, CSMB3-2 and CSMB3-1A were not attributable to reduced inorganic 
sulfur. pH drops reported in the field appear to be of organic origin and constitute a 
low overall environmental risk. 

 
• The estimated average existing plus potential acidity (STAA + SCR) of soils subject 

to confirmatory laboratory analysis is 0.008%S, which is below the DoE’s trigger 
criterion of 0.03%S (for sandy textured soils).  Albeit, existing plus potential acidity 
in near surface sample CSMB2-1 marginally exceeded the trigger criterion of 0.03% 
by 1.06-fold, this exceedence was not attributable to reduced inorganic sulfur.  Soils 
at this location should not require precautionary management, given the marginal 
nature of the exceedence, the inferred organic source and the clayey texture of the 
material.  
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• The estimated average titratable potential acidity (STPA) of the analysed soils is 
0.015%S, which is also below the DoE’s 0.03%S trigger criterion.  Whilst titratable 
potential acidity results (STPA) above 0.03%S were reported in four samples (CSA4-
2, CSA5-5A, CSMB3-2 & CSMB3-7A), Acid Neutralising Capacity (ANC) data 
indicates excess self-buffering capacity within these soils, which will counteract 
potential organic acidity if released during clay excavation. 

 
In accordance with prevailing (then) DoE requirements, a baseline groundwater 
investigation was conducted to assess water quality characteristics beneath the site prior 
to disturbance.  
 
Reported concentrations of ASS indicator species (including total alkalinity, sulfate, 
chloride, manganese, aluminium, arsenic and pH) do not indicate groundwater is being 
affected by the oxidation of sulfides at the watertable.  
 
Conclusions 
 
Confirmatory laboratory results indicate that reduced inorganic sulfur (i.e. SCR) is 
absent from all soil type associations recovered from beneath Coondaree Swamp.  
 
Slightly elevated titratable potential acidity (TPA) results in 4 of the 34 samples analysed 
appear attributable to organic acidity and should not require precautionary treatment or 
management measures.  Excess buffering capacity also exists in these soil horizons.   
 
The overall results indicate that clay excavation operations should be able proceed as 
proposed across the entire site without implementation of special treatment and/or 
management precautions.  
 
 
7.3 DEC Advice 
 
Following review of the ASSIMP the (then) Department of Environment advised that the 
requirements of Condition 6-1 had been met.  This advise was provided based on the 
understanding that dewatering of the shallow aquifer is not required as part of the clay 
excavation works. 
 
The DEC has requested to be notified if any groundwater results at the site indicate that 
sulphide oxidation is affecting the quality of the groundwater; and/or if there will be 
disturbance of a soil lithology that were been assessed in this investigation and are likely 
to have ASS characteristics. 
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8.0 MANAGEMENT OF SOCIAL IMPACTS 
 
 
8.1 Objective 
 
Midland Brick currently operates the clay quarry to meet the following objectives: 
 
• within noise and dust limits which can be tolerated by the local community with 

minimal inconvenience and in accordance with existing noise regulations; 
 
• to ensure that community health and safety standards are maintained in terms of such 

factors as pit safety and mosquito breeding potential;  
 
• to ensure compliance with the requirements of the Aboriginal Heritage Act 1972. 
 
 
8.2 Noise and Dust 
 
8.2.1 Noise and Dust Controls 
 
The three metre high earth bund formed on the western and northern boundaries 
significantly reduces the potential for off-site export of both dust and noise emission.  
With the exception of clay haulage vehicles entering and leaving the site, machinery 
operates below the line of sight from the Highway and Copley Road.  In addition, 
Midland Brick has planted a 20 metre wide corridor of trees along the Great Northern 
Highway frontage.  The bund walls have also been vegetated to minimise visual impacts 
of the site. 
 
The noise and dust controls which are practised by Midland Brick at other clay 
excavation sites are applied to quarrying this current site.  Three company-owned 18,000 
litre water tankers are constantly in use during the clay digging season to suppress dust.  
Excavation and road transport operations are suspended during severe wind conditions 
which have the potential to cause dust which cannot be controlled by water tankers. 
 
Midland Brick’s road transport fleet is equipped with air bag suspensions and body locks 
which significantly reduce body rattle or noise emission.  The noise generated from earth 
moving equipment has been evaluated and wherever possible, diminished by additional 
suppression methods, including bunding around the pits. 
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8.2.2 Complaints Procedure  
 
No complaints have been received by Midland Brick regarding the site since 
commencement of operations.  On-site personnel are advised to report any complaints 
immediately, including name and contact details of complainant and nature of complaint, 
to the Raw Material Manager at Midland Brick’s Head Office in Middle Swan.  A 
complaints record is maintained by the Company.   
 
In the event that a complaint is received, the matter will be investigated and the 
complainant advised of the reasons for the perceived nuisance and the remedial action (if 
necessary) to prevent a re-occurrence of the problem. 
 
Every endeavour will be undertaken to respond to complaints within 2 working days.  
The nearest residences are shown on Figure 2, along with the access point to Great 
Northern Highway and nearby 24hour service station and restaurant complexes. 
 
 
8.3 Community Health and Safety 
 
Discussions were previously undertaken with a health surveyor from the (then) Shire of 
Swan in relation to mosquito breeding within the pits.  There is recognised potential for 
open water areas to be a breeding ground for mosquitoes wherever there is sufficient 
shelter to prevent wind-induced turbulence of the water’s surface. 
 
To preclude mosquito breeding activity the Shire’s health surveyor recommended that 
the pits are maintained with relatively sharp edges (i.e. no shallow water areas where 
small pools may form as water levels decline in summer) and the sides are maintained 
clear of vegetation which would otherwise provide sheltered water.  This will be 
accomplished in the clay pits during their operation life. 
 
Ultimately, the lakes formed during the rehabilitation program will be re-contoured at 
the sides with grades that do not pose a public safety issue.  The final lake layout and 
design will aim to minimise the potential for mosquito breeding using the following 
initiatives: 
 
• Orientation of lakes to maximise wind action which can produce surface waves to 

disrupt larval respiration and inhibit algal growth which is a food source. 
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• One-phase wetlands that have continuous vegetation throughout produce more 
mosquitoes than multi-phase wetlands that have vegetated regions separated by a 
regions of comparatively deeper open water.  This multi-phase wetland design will 
be achieved through incorporation of islands and shallow areas within the water 
bodies. 

 
• The water body will include areas of open (and deep) water.  Open water allows 

wind and wave action to limit mosquitoes and encourages establishment of aquatic 
predators, and the combination of both deep and shallow areas allows a mixing of 
biota from both habitats, increases the diversity of invertebrates and vertebrates, 
including predators, and thus mitigates against mosquito production. 

 
• A mix of emergent plant species and patchy distribution will be provided to support 

greater fauna diversity (including mosquito larvae predators) which leads to fewer 
mosquitoes than water bodies with a single plant species. 

 
• Lakes will be designed to minimise the edge to area ratio where possible which 

reduced the favourable mosquito habitat area.  Linear shorelines also provide less 
area for refuge from mosquito larvae than do convoluted shorelines.   

 
The existing fences and gates will be maintained in functional condition to deter public 
access to the site.  “This clay excavation site is managed by Midland Brick Company No 
unauthorised entry 92735522” signs are present at intervals on the perimeter fence.  
Gates are locked when the pit is not in operation.   
 
 
8.4 Archaeological Material 
 
A search of the Department of Indigenous Affairs database has identified the following 
sites within the vicinity of the project area: 
 
• Buyat Cullung (3830) – Ceremonial, Mythological, Man-Made Structure 
• Ellen Brook: Upper Swan (3525) – Mythological 
• Millendon 05 (4073) – Artefacts / Scatter 
• Putative Scarred Trees (Scarred Trees 2-6) (17917) – Scarred Trees 
• Swan River (3536) – Mythological 
• Tjitti – Tjitti (3831) Mythological 
• Upper Swan Bridge (4299) – Artefacts / Scatter 
• Yagan Skirmish Area (17838) – Historical 
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Midland Brick has previously donated land to the Crown for Aboriginal heritage 
conservation purposes and are aware of their obligations under the Aboriginal Heritage 
Act 1972.   
 
Equipment operators who undertake clay excavation at the site have been instructed to 
report any finding of material which could have Aboriginal heritage significance to the 
site supervisor and suspend excavation in that area until confirmation is received if the 
material has Aboriginal heritage significance and protected under the Act.  To date no 
material with potential Aboriginal heritage significance has been identified during 
excavation. 
 
An Archaeological Inspection of the site was undertaken by SJC Heritage Consultants 
Pty Ltd in December 2006 to search for materials of Aboriginal heritage significance.  A 
full copy of the survey report is provided in Appendix B.  The report identified the 
following: 
 
• The clay deposits targeted by Midland Brick Company are believed to predate human 

occupation of the region – if so, the deposits are unlikely to contain artefactual 
evidence. 

 
• The overlying soils above the clay deposits are contemporaneous with, or post date, 

the earliest known human occupation of the region.  These sands, and some alluvial 
terrace deposits, particularly areas fringing the Swan River, may have potential for 
containing artefacts or other archaeological materials including burials. 

 
• The preliminary archaeological inspection conducted by SJC Heritage Consultants 

did not identify the presence of any Aboriginal artefacts. 
 
Based on the recommendations for further archaeological assessment Midland Brick 
Company propose to employ Aboriginal monitors to observe the removal of topsoil and 
overburden to identify if any archaeological materials of Aboriginal significance are 
present.  
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9.0 REHABILITATION 
 
 
9.1 Objective 
 
To progressively restore the excavations, as far as practically possible, to a landform that 
is aesthetically pleasing and functional, and capable of supporting a viable end use to the 
satisfaction of the land owners. 
 
Section 6 of this EMP addresses rehabilitation of Coondaree Swamp. 
 
 
9.2 Regional Rehabilitation Planning   
 
In terms of final land use for the site and locality, in it’s submission to the Environmental 
Protection Authority (EPA) regarding the CER for the project, the (then) Department of 
Planning and Urban Development (DPUD) indicated that it would be appropriate for the 
proponents of the different excavation proposals to prepare a comprehensive long-term 
rehabilitation/development strategy for the locality, in consultation with the Council, 
EPA and the DPUD.  The strategy could be based on transforming the excavation sites 
into a wetland system surrounded by compatible recreation and tourism developments.   
 
Further to this advice a Regional Development, Drainage and Rehabilitation Strategy 
was jointly prepared by the clay extraction proponent in the Upper Swan locality (BBG, 
2001).  This strategy has been approved by the relevant stakeholders and the DEC 
(formerly Department of Environmental Protection). 
 
This strategy identified that the Hallett and Copley Road site would be rehabilitated to a 
series of wetlands within the excavation sites.  Shade a screening of the wetlands was to 
be provided through revegetation with perennial shrubs and trees, and other areas to be 
planted with mixed-pasture species common to the locality. 
 
 
9.3 Rehabilitation Program 
 
Midland Brick is committed to undertake progressive restoration of the site following 
clay excavation, to the greatest extent possible (ie. without compromising drainage 
management and containment objectives).   
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9.3.1 Landform Design and Drainage Control 
 
Drainage control and, to a certain extent re-contouring of each pit, will be instituted 
immediately on completion of each season's excavation campaign, prior to the onset of 
winter rains.  Re-contouring of pit walls to acceptable grades will be conducted for 
safety reasons.   
 
Following the exhaustion of the clay resource and cessation of mining in each stage, the 
site will be rehabilitated in accordance with the final land use for the site, which is 
proposed to be a chain of lakes which will form part of the regional drainage system and 
pasture areas in accordance with the rural zoning of the area.   
 
The location, size and configuration of the lakes will vary depending on the amount of 
clay excavated and the suitability of the soils for wetland establishment.  Lakes also be 
designed considering the catchment hydrology and the necessary volumes to maintain 
the specific habitat requirements.  Features to reduce the potential for mosquito breeding 
as described in Section 8.3 will also be incorporated in the final design. 
 
A variety of slopes from the shoreline will be constructed to increase habitat diversity, 
whilst still maintaining public safety.  The cell-by-cell excavation process provides 
opportunities to create islands which will improve visual and habitat variety of the lake 
system.  These islands will also provide nesting refuges for local bird populations and 
provide security from feral animals.   
 
The conceptual configuration of the lakes and tree planting areas is shown on Figure 6.  
The final configuration will determined in consultation with the City of Swan. 
 
Rehabilitation will firstly involve overburden being used to partially back-fill each pit, 
however there will be insufficient material to totally fill the excavated areas.  The water 
table will be approximately 2.5-5.5 metres below the ground surface north of Copley 
Road, and 5.5 - 10 metres below surface south of Copley Road.   
 
Topsoil skimmed from the site prior to clay excavation will be placed onto the lake’s 
embankments in preparation for planting. 
 
Detailed designs of the lake system will be provided in the decommissioning plans. 
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9.3.2 Vegetation Establishment 
 
Vegetation will be planted around the perimeter of the lakes to provide shade, reduce the 
potential for erosion, assist with nutrient update and act as a screen from adjoining 
properties and road reserves.  Aquatic vegetation will also be used to create a benthic 
community.  Sedges such as Baumea articulata will be established given their affinity to 
clay soils and drought resistance and submergent species will also be introduced for 
habitat establishment within the lakes.  Seeding and planting of tube stock will be 
undertaken during autumn prior to winter rains.  Local native species will be used 
exclusively in the rehabilitation programme.   
 
Table 3 provides native species have been identified in the surrounding areas, and are 
suggested for revegetation given their suitability for the soil type and hydrological 
regime. 
 
Table 3: Suggested Species for Revegetation 
 

Scientific Name Common Name 

Trees 

Allocasuarina fraseriana Common Sheoak 

Eucalyptus accedens Powderbark Wando 

Coryumbia calophylla Marri 

Eucalyptus rudis Flooded Gum 

Eucalyptus wandoo Wandoo 

Melaleuca rhaphiophylla Freshwater Paperbark 

Shrubs 

Acacia pulchella Prickly Moses 

Acacia saligna Golden Wreath Wattle 

Callistemon phoeniceus Lesser Bottlebrush 

Hakea trifurcate Two Leaf Hakea 

Hakea varia Variable Leaf Hakea 

Jacksonia furcellata Grey Stinkwood 

Jacksonia sternbergiana Green Stinkwood 

Viminaria juncea Swishbush 

Hardenbergia comptoniana Native Wisteria 

Hypocalumma robustum Swan River Myrtle 

Hypocalymma angustifolium White Myrtle 
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Table 3  Continued 
 

Scientific Name Common Name 

Aquatic Species 

Baumea articulata Jointed Twig Rush 

Eleocharis acuta Spike Rush 

Juncus pallidus Pale Rush 

Marsilea drummondii (submergent) Nardoo 

Villarsia albiflora (submergent) Villarsia 

 
Disturbed areas surrounding the lakes will be planted with mixed pasture species 
common to the area. 
 
9.3.3 Weed Control 
 
Regular monitoring will be undertaken within the revegetated areas surrounding the 
lakes to detect weed invasion.  Weed surveys to assess the presence of weed species will 
be undertaken annually in spring by a qualified botanist.  Any necessary weed removal 
will be undertaken with guidance from the botanist.   
 
Weeds will be controlled using methods described in Water Note “Herbicide Use in 
Wetlands” (WRC, 2001).  Methods will include physical removal (including hand 
weeding and slashing prior to seeding) or using a herbicide applied by hand spray or 
wand.  In order to minimise the risks associated with herbicide use near wetland areas 
the following will be undertaken: 
 
• Herbicides will be applied at the recommended rate. 
 
• Apply spray at the correct time of year (when growth is strong and seeds have not 

set). 
 
• Provide follow up weed treatment to minimise repeat herbicide application 

requirements. 
 
• Application to be avoided at times when plants are under stress (such as very hot 

days and dry to dusty condition) to assist with maximum herbicide uptake. 
 
• Avoid spray application on windy days or when rain is likely. 
 
• Avoid the use of surfactants. 
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The remaining area of the site will be planted with pasture species common to the area.  
Weed presence in this area will be visually monitored each winter/spring.  Should any 
declared weeds be detected they will be removed in accordance with the methods 
recommended by the Western Australian Department of Agriculture. 
 
9.3.4 Work Undertaken to Date 
 
Some of the site has already been rehabilitated to final landform as indicated on Figure 6. 
The success of the rehabilitation strategy is evident, with the contained lake water 
exhibiting improved clarity and Black Swans breeding on the lake margins.  
 
 
9.4 Management and Contingency Measures 
 
Due to the progressive nature of the rehabilitation program and the anticipated life of the 
project (approx. 25 years) the effectiveness of vegetation establishment and survival will 
be reported within the Ministerial Statement 699 Performance and Compliance and 
Performance Review Reports. 
 
It is noted that by the time mining activities are finished at the site the majority of the 
lake and rehabilitation areas (estimated at >90% of the site area) will be established.  
Rehabilitation techniques would therefore be thoroughly tested by this time and modified 
to achieve greater success if required.  The staging of the operation will be planned so 
that the lake establishment would be complete at this time with the final extraction areas 
being returned to pasture land. 
 
Management actions proposed for the site if required are identified below. 
 
Should erosion of the landforms occur an assessment will be undertaken to determine the 
likely cause, and if modification of the landform is required to prevent a repeat 
occurrence.  Re-establishment of the eroded area will be conducted to fix the current 
erosion damage. 
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The following measures will be enacted as required for areas of native vegetation 
rehabilitation: 
 
• Assessment of the likely reasons for plant deaths and identification of any changes 

required to revegetation management.  If changes are required the DEC will be 
informed of the refined strategy. 

 
• Plant survival rates will be monitored and native vegetation rehabilitation areas 

around the lakes will be maintained at an average 2,000 plants/ha by initially planting 
at a higher density and replanting as necessary. 

 
• In areas of the lakes where revegetation is proposed aquatic plants will be maintained 

at 4 plants/sq. metre by initially planting at higher densities and replanting as 
necessary.   

 
Excessive weed growth within native revegetation areas, which is identified as greater 
than 40% weed coverage, will also trigger the need for a contingency response.  The 
contingency response for excessive weed growth will include the application of further 
herbicide or additional hand removal.   
 
In areas of pasture species revegetation should the presence of Declared Weeds, as 
identified by the WA Department of Agriculture be detected they would be removed as 
described in Section 9.3.3. 
 
If weed removal is not successful in either the native or pasture rehabilitation areas, 
alternative treatments will be considered, including the commissioning of a weed 
removal expert.   
 
 
9.5 Implementation 
 
As the owner and operator of the site Midland Brick will undertake, undertake, manage 
and fund the rehabilitation program until the agreed completion criteria are met. 
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Preliminary completion criteria are identified as follows: 
 
• Planted vegetation is established and in a self sustaining condition with. no summer 

irrigation required.  Plant density within native vegetation rehabilitation areas to be 
stable at 2,000 plants/ha. 

 
• Annual monitoring results to show that weed presence in the rehabilitation areas is 

not increasing. 
 
• Lake system is fully integrated with regional surface drainage.  This will involve 

allowing all surface drainage waters which flow into the site from the surface water 
drainage catchment into the northern wetland and then through the wetland chain.  
The overflow connection between the most southern lake in the wetland chain to the 
Swan River will also opened (valve is currently in place but intentionally blocked). 

 
• No major erosion of the onsite drainage system is occurring.  This will be determined 

through twice annual surveys following summer and winter during the rehabilitation 
period. 

 
Final completion criteria will be agreed with the relevant stakeholders during review of 
the Final Decommissioning Plan.  The review process is proposed as follows: 
 
1. Midland Brick to prepare a Draft Final Decommissioning Plan which includes the 

information required by the Ministerial Statement. 
 
2. Draft Final Decommissioning Plan to be submitted to the City of Swan, Swan River 

Trust and the DEC for comment. 
 
3. Comments to be incorporated into report and re-submitted to DEC for assessment 

and approval. 
 
4. Midland Brick to implement the approved Final Decommissioning Plan. 
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Figure 1

Site Location and Layout
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Figure 2

Aerial Photograph Showing
Excavation and Rehabilitation Extent
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Figure 3

Excavation Staging Plan
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Figure 4

Darling Scarp
Upper Swan South Catchment
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Figure 5

Bore Locations and
Depth to Groundwater
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Figure 6

Conceptual  Rehabilitation Plan
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APPENDIX B 
 

Archaeological Inspection Report 
Proposed Expansion, Copley Road Clay Pit, Upper Swan 
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