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Executive Summary 

360 Environmental Pty Ltd was commissioned by Urbis to prepare an Environmental 
Assessment Report (EAR) assessment for the Wiluna South precinct. In total, the site 
occupies an area approximately 25 hectares (ha). The purpose of this report is to outline 
the key environmental features, and proposed management measures to support the 
submission of a Local Structure Plan for residential and tourism purposes within the 
southern portion of Wiluna town. 

The scope of work for the EAR consisted of a desktop assessment for key environmental 
features and a historical aerial photo review. This study also included a site visits by 360 
Environmental scientists to verify the findings of the desktop assessment including a 
Level 1 Fauna Survey and a Level 1 Flora and Vegetation Survey.  A summary of the 
findings of the EAR is given below: 

Geology: Regional soil mapping by The Department of Agriculture and Food 
Western Australia (DAFWA) dataset indicates that the entire site falls within the 
Wiluna System (DAFWA, 2012) (Figure 3). A geotechnical investigation was 
undertaken by CMW in 2014 (CMW Geosciences Pty Ltd 2014). The geological 
units encountered during the assessment were Alluvium comprising sandy clay 
and gravel overlying a siliceous hardpan. The depth to the hardpan ranged from 
0.35m to 1.2m with excavation beyond the hardpan not possible. The low 
permeability nature of this geology may lead to pooling of surface water and 
localised erosion.  

Contamination and Acid Sulphate Soils (ASS): A search of the ASRIS database 
indicated that there is very low probability of the occurrence of Acid Sulfate 
Soils on the site (CSIRO 2011) (Figure 4). The Contaminated Sites Database 
(DER 2014) indicates that no known contaminated sites are registered within 
the vicinity of the site. The Preliminary Site Investigation undertaken by 360 
Environmental in July 2014 identified surface soil contamination caused from the 
widespread use of asbestos in former residential developments on the site. 
Potentially contaminating land uses were also identified adjacent to the site. It is 
recommended that a detailed site investigation be undertaken prior to any 
disturbance of the site in order to identify human health risks associated with 
contamination. 

Surface Hydrology and Wetlands: Broad hydrology mapping by the Department 
of Water (DoW) (2010) did not identify any wetlands or watercourses within the 
site. However two minor drainage lines were eveident during the site visits by 
360 Environmental Scientists. Any necessary surface water management 
measures will be identified and outlined in the Local Water Management 
Strategy (LWMS) being prepared by 360 Environmental. 

Ground Water: Static water level was recorded at 16 meters below ground level 
(mbgl) immediately west of the site boundary by Long Neck Creek Holdings in 
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April 2014. Given that the site is relatively flat, it is expected that the depth to 
groundwater across the site is also approximately 16 mbgl which provides 
sufficient clearance for the proposed development in accordance with the DoW’s 
guideline Better Urban Water Management (2008).  

Public Drinking Water Source Areas: The site is not located within or in close 
proximity to any surface or groundwater protection areas (DoW, 2012). The 
closest Public Drinking Water Source Area is Wiluna Water Reseve located 
approximately 6 km to the east of the site (DoW, 2012). 

Flora, Vegetation and Fauna: One Beard/ Shepherd vegetation association has 
been mapped within the site, 28 (a1Lr) – Open low woodland: mulga. This 
vegetation type exceeds the 30% threshold for remaining pre-European 
vegetation and therefore is not considered to be regionally significant. 

The preliminary flora assessment undertaken by 360 Environmental identified 
one conservation significant flora species, Eremophila arguta (P1) as ‘Likely’ to 
occur within the survey area based on regional habitat mapping. The flora survey 
was undertaken during the detectable period for this species however, and it 
was not recorded. The species therefore is not considered to occur on the site. 

The project area is considered to contain potential habitat for one conservation 
significant species, the Rainbow Bee-eater. However given its large distribution 
and ample amount of similar habitat in the surrounding area, this species is not 
expected to be significantly impacted by the development of the project area. 

Threatened and Priority Ecological Communities. The flora and vegetation 
survey conducted by 360 Environmental did not identify any vegetation within 
the site which is floristically similar to any Threatened or Priortiy ecological 
communities (TECs, PECs). Therefore no TECs or PECs are likely to be 
impacted by the proposed development. 

Conservation Areas: A search of WA Atlas (Landgate, 2014) identified that the 
site does not fall within any Environmentally Sensitve Areas (ESAs) (DEC, 
2013b) or DEC (now DPaW) Managed Lands (DEC, 2013c).  
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1 Introduction 

1.1 Background 

360 Environmental Pty Ltd (360 Environmental) was commissioned by Urbis on behalf of 
the Shire of Wiluna to prepare this Environmental Assessment Report (EAR) for the 
Wiluna South precinct (‘the site’) (Figure 1). This EAR has been prepared to support a 
Local Structure Plan (LSP) submission for a residential and tourism devlopment. 360 
Environmental were also commissioned to undertake a Level 1 Fauna, Flora and 
Vegetation Assessment (360 Environmental 2014a, Appendix A) as well as a Preliminary 
Site Investigation (PSI) (360 Environmental 2014b, Appendix B) to supplement the 
preparation of this report. CMW Geosciense Pty Ltd (CMW) were also commissioned to 
undertake a geotechnical investigation for the site (CMW Geosciences Pty Ltd 2014) 
(Appendix C), the results of which are summarised within this report. 

1.2 Scope  

The following scope was undertaken for the preparation of this EAR: 

Literature review of relevant documents; 

Summary of the 360 Environmental Flora, Fauna and PSI Survey results; 

Desktop assessment of conservation areas, that may exist on or nearby to the site, 
including Bush Forever sites, Regional Parks and Environmentally Sensitive Areas 
(ESA’s); 

Desktop assessment of mapped wetlands in the area and their conservation status 
and buffers; 

Summary of the Geotechnical Survey results; 

Desktop review of the geology, surface hydrology and groundwater information 
using available databases and digital mapping to identify; 

Identification of environmental constraints and opportunities associated with the 
proposed development and the development of management actions in 
consultation with the client; and 

Formulation of this report detailing the results of the above investigations. 
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2 Site Description and Assessment 

2.1 Property and Zoning Information 

The site represents an area of vacant, subdivided land created from an original 
subdivision during the gold rush in the 1930’s, which has now been converted back to 
Unallocated Crown Land (Figure 1). The site is located within the remote local 
government area of the Shire of Wiluna and is currently zoned as ‘Residential 
Development’ under the Shire’s Local Planning Scheme No.2. The site is earmarked as 
‘Residential Precinct 4’ in the Local Planning Strategy, which is identified as having 
potential for a mix of open space and residential development.  

2.2 Topography 

Broad scale topographic mapping suggests that the site is relatively flat ranging from 
approximately 514m to 519m Australian Height Datum (AHD) (Google Earth Pro, 2014) 
(Figure 2), however this mapping is inherently coarse. Any implications of localised 
topographical variation on water management will be addressed in the future Local 
Water Management Strategy (LWMS) to be prepared by 360 Environmental. 

2.3 Regional Geology and Soils 

Regional soil mapping by The Department of Agriculture and Food Western Australia 
(DAFWA) dataset indicates that the entire site falls within the Wiluna System (DAFWA, 
2012) (Figure 3). This soil sub-system is characterised by low greenstone hills with 
occasional lateritic breakaways and broad stony slopes, lower saline stony plains and 
broad drainage tracts. The Wiluna system supports sparse Mulga and other Acaicia 
shrublands with patches of halophytic shrubs. 

The geotechnical assessment undertaken by CMW concluded that the geological 
characteristics of the site were generally consistant with published geological information 
for the area. The geological units encountered during the assessment were Alluvium 
comprising sandy clay and gravel overlying a siliceous hardpan. The depth to the hardpan 
ranged from 0.35m to 1.2m with excavation beyond the hardpan not possible. 

The geotechnical limitations of the site have been identified in greater detail within the 
accompanying geotechnical report prepared by CMW along with recommendations for 
overcoming any restraints. These recommendations are outlined in Section 3 of this 
report. 

2.4 Acid Sulfate Soils  

The DER has not identified any areas of Acid Sulfate Soil (ASS) risk within the site 
boundaries or within the vicinity of the site. A search of the ASRIS database indicated 
that there is very low probability of the occurrence of Acid Sulfate Soils on the site 
(CSIRO 2011) (Figure 4). 
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2.5 Contamination 

2.5.1Historical Land Use 

A desktop review of historical imagery and a Preliminary Site Investigation (Appendix B) 
were undertaken by 360 Environmental in July 2014. The survey identified that the site 
was historically used for residential land uses with the majority of development on the 
land occurring between 1920 and 1940. The widespread use of asbestos in former 
residential developments on the site presents is evident through asbestos containing 
material fragments identified in surface soil contamination and potentially presents a 
health risk to future residents of the site.  

In addition, potentially contaminating land uses were identified adjacent to the site and 
represent an unquantified environmental risk to future land users. These additional areas 
of potential environmental concern include the former state battery, and railway storage 
yard and above ground fuel storage area. 

2.5.2Contaminated Sites Database Search 

The Department of Environment Regulation (DER) online Contaminated Sites Database 
was searched in July 2014 for known contaminated sites at both the site and in close 
proximity to the site. No known contaminated sites are registered within the vicinity of 
the site (DER 2014) (Figure 5). The nearest registered contaminated site is believed to 
be located approximately 10 km north of the site, classified as contaminated due to a 
spill of approximately 250,000 litres of diesel into surrounding soils. The site is not 
considered to be within influencing distance of the site for soil or groundwater 
contamination and therefore is not expected to impact the development of the site. 

2.6 Surface Hydrology and Wetlands 

A search of the Department of Water’s (DoW) hydrology mapping did not identify any 
surface water features within the site (DoW, 2010) (Figure 6). However two minor 
drainage lines were eveident during the site visits by 360 Environmental Scientists.  

The geotechnical assessment concluded that low infiltration rates are expected due to 
the poor permeability of the clayey soils, moderately cemented gravels and the hardpan 
found throughout the site. This is likely to lead to ponding of surface water in the lower 
lying areas during periods of intense rainfall and significant overland flow, which could 
also lead to erosion of the thin soil profile (CMW 2014). 

Any necessary requirements for the management of water on site will be identified and 
outlined in the LWMS being prepared by 360 Environmental, and will accompany the 
LSP. 

2.7 Groundwater 

Regional groundwater data recorded between 1971 and 1985 was obtained for several 
WIN bores within a 5km radius of the site (DoW 2014) (Figure 2). This data indicates 
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that groundwater levels in the vicinity of the site ranged between 3.01 and 18.3 meters 
below ground level(mbgl). Static water level was recorded at 16 mbgl immediately west 
of the site boundary by Long Neck Creek Holdings in April 2014. Given that the site is 
relatively flat, it is expected that the depth to groundwater across the site is also 
approximately 16 mbgl. As anticipated, the geotechnical investigation undertaken by 
CMW did not encounter any groundwater (CMW 2014), although it is recognised in 
some areas the test pits were unable to penetrate deep into the soil due to the hardpan 
surface. 

As separation to groundwater greater than 1.2 m complys with the requirements of the 
Department of Water’s Better Urban Water Management Guidelines (2008) which 
states ‘where the level is at or less than 1.2 m of the surface, the importation of clean fill 
and/or the provision of sub-surface drainage will be required to ensure that adequate 
separation of building floor slabs from groundwater is achieved.’. Water management 
measures will be outlined in the LWMS prepared by 360 Environmental. 

2.8 Public Drinking Water Source Areas 

The site is not located within or in close proximity to any surface or groundwater 
protection areas (DoW, 2012). The closest Public Drinking Water Source Area is Wiluna 
Water Reseve located approximately 6 km to the east of the site (DoW, 2012) (Figure 
7). 

2.9 Vegetation 

2.9.1Broad Vegetation Associations 

Mapping of the vegetation of the Murchison region of Western Australia was completed 
on a broad scale (1:1,000,000) by Beard (1976). These vegetation units were re-
assessed by Shepherd et al. (2001) to account for clearing in the intensive land use zone, 
dividing some larger vegetation units into smaller units.  

There is only one Beard / Shepherd vegetation unit in the project area (Figure 8a). The 
Shepherd et al. (2001) vegetation type (corresponding Beard [1976] type in brackets) is 
described below, and it’s representation in the project area, subregion, region and state 
is shown in Table 1: 

28 (a1Lr) – Open low woodland: mulga.  

Table 1: Broad vegetation types in the Project Area their State and Regional 
Representation (Government of Western Australia 2013).  

 VEGETATION 

TYPE 
PRE-EUROPEAN 

AREA (HA) 
CURRENT EXTENT 

REMAINING (HA)  
CURRENT EXTENT 

REMAINING (%) 

CURRENT EXTENT % IN 

IUCN CLASS I-IV 

RESERVES

Vegetation Types (Beard 1976; Shepherd et al. 2001) in WA 

28 (a1Lr) 395,895 392,172 99% - 
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Vegetation Types (Beard 1976; Shepherd et al. 2001) in the Murchison Bioregion 

28 (a1Lr) 224,292 220,584 98% - 

Vegetation Types (Beard 1976; Shepherd et al. 2001) in the East Murchison 
Subregion 

28 (a1Lr) 141,411 137,703 97% - 

Broad vegetation associations which have less than or equal to 30% of their pre-
European extent remaining may be considered as regionally significant and may be 
formally assessed. Given that Beard / Shepherd vegetation association 28 (a1Lr) has 
over 95% remaining in each of the above regions, the clearing of this vegetation would 
not be considered as having a significant environmental impact. 

2.9.2  Vegetation Associations 

A total of four vegetation units were described for the project area over three major 
landforms (Table 2)(Figure 8b).  

Table 2. Vegetation Units in the Project Area. 
LANDFORM CODE VEGETATION UNIT AREA 

(HA) 

Drainage line 1a 

Low woodland of Mulga spp. and Acacia pruinocarpa 
over low scattered shrubs of Ptilotus obovatus over 
tussock grassland of *Cenchrus ciliaris, Enteropogon 
ramosus and Aristida contorta 

1.59 

Plain 

2a 

Mixed scattered shrubs of Eremophila galeata, 
Acacia pruinocarpa and Acacia tetragonophylla over 
scattered low shrubs of Senna sp. Meekatharra, 
Ptilotus obovatus and Salsola australis over open 
tussock grassland of Aristida contorta 

18.03 

2b 

Low scattered trees of Acacia macraneura over 
scattered shrubs of  Acacia tetragonophylla over low 
scattered shrubs of Senna sp. Meekatharra and 
Eremophila galeata over very open tussock grassland 
of Aristida contorta 

0.87 

Low Rise 3a 

Open shrubland of Acacia sibirica and Senna sp. 
Meekatharra over low open shrubland of Eremophila 
jucunda subsp. jucunda, Ptilotus obovatus and 
Ptilotus rotundifolius over very open tussock 
grassland of Aristida contorta 

0.75 

2.9.3Vegetation Condition 

Vegetation condition was for the project area ranged from Completely Degraded to 
Good (Figure 8c). The majority of the site was considered to be in Very Poor condition 
Table 3). The project was formerly a housing development and is heavily disturbed with 
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historical clearing, former building footprints and ground disturbance evident. Weed 
species were also noted in the project area with *Cenchrus ciliaris at moderate densities 
in the shallow drainage lines.  A small rise in the eastern boundary was considered to be 
in Good condition and contained fewer disturbances than the remainder of the project 
area. 

Table 3: Vegetation Condition and Extent in the Project Area. 
VEGETATION CONDITION AREA (HA) 

Good 0.75 
Poor 2.46 
Very Poor 18.03 
Completely Degraded 2.97 

2.9.4Threatened and Priority Flora 

No threatened species pursuant to the EPBC Act or to the WC Act were recorded in the 
project area during the 2014 field survey by 360 Environmental or identified as 
potentially occurring during the desktop survey.  

No Priority flora (as listed by the Department of Parks and Wildlife (DPaW)) was 
recorded during the survey. A total of 35 Priority taxa from database searches were 
identified as potentially occurring in the project area. Of these 35 taxa, only Eremophila 
arguta (P1), is considered likely to occur. The remaining 34 taxa were considered either 
possible (six taxa) or unlikely (29 taxa) to occur in the project area. Eremophila arguta 
may be present in the minor drainage line of the project area however was not recorded 
during the field survey despite searches of the shallow drainage lines. Given that it is a 
perennial shrub it would have been present at the time of the survey and as such is not 
considered to occur in the project area. 

As a result, it is considered unlikely thatany Threatened or Priority taxa will be impacted 
by the proposed development of the site. 

2.10 Fauna 

Searches of the EPBC Protected Matters Search Tool, DPaW’s threatened fauna 
database and NatureMap were undertaken to identify fauna species of conservation 
significance potentially occurring within a 40 km radius of the site (DotE 2014; DPaW 
2014a). 

A total of 27 conservation significant species (including Priority species) were identified 
during the desktop review of database searches (Table 4). These comprised one reptile, 
21 birds and five mammals. Twenty one of the 27 species are considered as ‘Unlikely’ to 
occur in the project area, five species are considered as ‘Possible’ and one species is 
considered ‘Likely’ to occur in the project area. 

The conservation significant species considered likely to occur within the project site is 
the Rainbow Bee-eater (Merops ornatus) which is lised as a migratory species under the 
EPBC Act. This species is one of the most common and widespread birds in Australia 
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with a distribution that covers the majority of Australia (Barrett et al. 2003). In Western 
Australia this bird can occur as a ‘resident, breeding visitor, postnuptial nomad, passage 
migrant and winter visitor’ (Johnstone & Storr 1998). Given its large distribution and 
ample amount of similar habitat in the surrounding area the Rainbow Bee-eater is not 
expected to impacted by the development of the project area. 

Table 4: Conservation Significant Fauna Potentially Occurring in the Project Area. 
TAXA CONSERVATION 

STATUS1 
LIKELIHOOD 

Reptiles 

Great Desert Skink (Liopholis kintorei) Vu,S1 Unlikely 

Birds 

Fork-tailed Swift (Apus pacificus)  Ma, Mi Possible 
Great Egret (Ardea alba/modesta) Mi, Ma Unlikely 
Bush Stone-curlew  (Burhinus grallarius) P4 Possible 
Pacific Golden Plover (Pluvialis fulva) Ma, Mi Unlikely 
Oriental Plover (Charadrius veredus) Ma, Mi Unlikely 
Grey Falcon (Falco hypoleucos) S1 Possible 

Peregrine Falcon  (Falco peregrinus) S4 Possible 
Oriental Pratincole (Glareola maldivarum) Ma, Mi Unlikely 
Malleefowl (Leipoa ocellata) Vu, S1 Unlikely 
Rainbow Bee-eater (Merops ornatus) Ma, Mi Likely 
Australian Bustard (Ardeotis australis) P4 Possible 
Princess Parrot (Polytelis alexandrae) Vu, S1 Unlikely 
Common Sandpiper (Actitis hypoleucos) Ma, Mi Unlikely 
Sanderling (Calidris alba) Ma, Mi Unlikely 
Sharp-tailed Sandpiper (Calidris acuminata) Ma, Mi Unlikely 
Pectoral Sandpiper (Calidris melanotos) Ma, Mi Unlikely 
Red-necked Stint (Calidris ruficollis) Ma, Mi Unlikely 
Long-toed Stint (Calidris subminuta) Ma, Mi Unlikely 
Wood Sandpiper (Tringa glareola) Ma, Mi Unlikely 
Common Greenshank (Tringa nebularia) Ma, Mi Unlikely 
Glossy Ibis  (Plegadis falcinellus) Ma, Mi Unlikely 

Mammals 

Brush-tailed Mulgara (Dasycercus blythi) P4 Unlikely 

Long-tailed Dunnart (Sminthopsis longicaudata) P4 Unlikely 

Northern Marsupial Mole (Notoryctes caurinus) En, S1 Unlikely 

Burrowing Bettong (Bettongia lesueur subsp. graii) Ex Unlikely 

Bilby (Macrotis lagotis) Vu, S1 Unlikely 

                                                 
1 En Listed as Endangered under the EBPC Act 
Vu Listed as Vulnerable under the EBPC Act 
Mi Listed as Migratory under the EBPC Act 
S Scheduled under the WC Act 
P Listed as Priority by the DPaW 
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The proposed development is unlikely to significant impact the fauna of the project area 
as the majority of fauna retrieved from the database searches are generally common and 
widespread throughout the region and are not dependent upon habitat in the project 
area. Extensive areas of similar habitat also occur in the surrounding area with 3,022 ha 
of the Shepherd/Beard unit 28 (a1Lr) remaining in the Shire of Wiluna (Government of 
Western Australia 2013). 

2.11 Threatened and Priority Ecological 
Communities 

A search of the DPaW Threatened Ecological Community (TEC) and Priority Ecological 
Community (PEC) database identified six PECs and no TECs within 50 km of the project 
area (DPaW 2014b) (Figure 9). No TECs or PECs were recorded within the site. Five of 
the six PECs identified in the searches are associated with calcrete groundwater 
assemblages. Neither calcrete or groundwater were encountered during the geotechnical 
investigation by CMW. In addition, the Long Neck Creek Holdings 37m deep log for the 
bore located adjacent to the western boundary of the site did not encounter calcrete. 
Given that the depth to groundwater is likely to be approximately 16m bgl, and minimal 
interference of groundwater from the proposed development is expect, these 
communities are not likely to be impacted. Generally mining acitivities are listed as the 
threat to these calcrete groundwater communities (DEC 2013a), however provided deep 
servicing or unexpected high groundwater is encountered, these communities are unlikely 
to be impacted by housing development. In the event of significant groundwater 
abstraction or dewatering, consideration should be given to the potential occurance of 
these communities in the vicinity of the site. 

The remaining PEC, Wiluna West BIF occurs on banded ironstone formations and given 
the absence of this landform from the project area this PEC is not expected to occur.  

None of the described broad vegetation association for the project area appear to be 
analogous with any other listed TECs or PECs and therefore no conservation significant 
communities are considered to be impacted by the proposed development. 

2.12 Conservation Areas 

A search of WA Atlas (Landgate, 2014) identified that the site does not fall within any 
Environmentally Sensitve Areas (ESAs) (DEC, 2013b) or DEC (now DPaW) managed 
lands (DEC, 2013c) (Figure 10). It is therefore considered that the development of the 
site for residential purposes will not impact on any conservation areas. 

2.13 Conflicting Land Uses 

Potentially conflicting land uses exist to the south of the site in the form of open cut gold 
mining operations and Toro Energy’s proposed Uranium mining operations to the south-
east of the site. Toro’s Wiluna Uranium Project is set to become Western Australia’s 
first ever uranium mine following final environment approvals granted in April 2013.  
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The EPA guidance statement Seperation Distances Between Industrial and Sensitve 
Land Uses No. 3, recommends a setback distance of 1500-3000 meters from open cut 
mining industries other than coal, in the absence of site specific data. The existing gold 
mine is located approximately 1.8 km south of the site.The EPA indicate that potential 
risks associated with such operations are mostly related to noise and dust emissions. 
Additional health impacts may be associated with the radiological nature of the proposed 
uranium mine. 

It is considered that the proponents of these mines would have been liable to consider 
such impacts as part of the approvals process. However, consultation with existing and 
future mining facilities is recommended to ensure that adequate management measures 
are in place to mitigate the potential impacts on future residents of the residential 
development.  
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3 Impacts and Management  

Any potential environmental impacts that may result from development of the site are 
discussed below, along with management measures intended to mitigate any possible 
impacts of the development on the environment.  

3.1 Hydrogeology and Soils  

Low infiltration rates are expected due to the shallow hardpan and poor permeability of 
the clayey soils, moderately cemented gravels and the hardpan found throughout the site 
(CMW 2014). This is likely to lead to ponding of surface water in the lower lying areas 
during periods of intense rainfall and significant overland flow, which could also lead to 
erosion of the thin soil profile. 

The following management measures have been recommended by CMW to ensure 
appropriate geotechnical characteristics of the site for development. 

3.1.1Management measures 

Excavation and Fill Recommendations: 

Where present below design subgrade levels, any fill, topsoil or otherwise 
unsuitable material must be removed and cut to waste or reworked and re-used 
under engineering supervision 

At the completion of any excavation to design levels, including foundation 
excavations, the upper 300 mm of the exposed subgrade must be moisture 
conditioned to within ±3% of optimum moisture content (OMC) and compacted; 

Any fill should comprise material with grain size of <100 mm. It must be 
moisture conditioned as above and compacted in layers not exceeding 300 mm; 

A preliminary site classification of Class “S” to AS2870 is considered suitable 

Surface and Groundwater Management 

Surface and groundwater management measures will be outlined in the seperate Local 
Water Management Strategy prepared by 360 Environmental. 

3.2 Contamination 

During the Preliminary Site Investigation, the presence of asbestos was identified. All 
types of asbestos fibers are known to cause serious health hazards in humans. In 
addition, potentially contaminating land uses were identified adjacent to the site and 
represent an unquantified environmental risk to future land users. 

3.2.1Management measures 

Based upon the results of the investigation and in the context of the conclusions outlined 
in Section 2.5, 360 Environmental recommend that a detailed site investigation, including 



485 AB  Environmental Assessment Report
 Wiluna South Structure Plan 

Shire of Wiluna
    

13 
 

intrusive soil and groundwater sampling as outlined in the site specific Sampling and 
Analysis Quality Plan (SAQP), is recommended to be undertaken to characterise the 
nature and extent of contamination at the site (if any) and to determine if any 
unacceptable risks to human health or the environment exist in the context of the current 
and/or future land use. 

3.3 Priority Ecological Communities 

A search of the DPaW TEC and PEC database identified six PECs and no TECs within 
50 km of the project area (DPaW 2014b) (Figure 9). The PECs identified were 
associated with Priority one ecological communities. These are poorly-known ecological 
communities that are only known from very few occurrences with a very restricted 
distribution (generally 5 occurrences or a total area of  100ha) (DEC 2010). 
Occurrences are believed to be under threat either due to limited extent, or being on 
lands under immediate threat (e.g. within agricultural or pastoral lands, urban areas, 
active mineral leases) or for which current threats exist. Communities may be included if 
they are comparatively well-known from one or more localities but do not meet adequacy 
of survey requirements, and/or are not well defined, and appear to be under immediate 
threat from known threatening processes across their range. 

3.3.1Management measures 

Five of the six PECs identified in the searches are associated with calcrete groundwater 
assemblages. In the unlikely event that both groundwater and calcrete are encountered 
during construction, site works will cease pending further investigation into the presence 
of calcrete/groundwater dwelling invertebrates. 
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4 Limitations 

This report is produced strictly in accordance with the scope of services set out in the 
contract or otherwise agreed in accordance with the contract. 360 Environmental makes 
no representations or warranties in relation to the nature and quality of soil and water 
other than the visual observation and analytical data in this report.  

In the preparation of this report, 360 Environmental has relied upon documents, 
information, data and analyses (“client’s information”) provided by the client and other 
individuals and entities.  In most cases where client’s information has been relied upon, 
such reliance has been indicated in this report.  Unless expressly set out in this report, 
360 Environmental has not verified that the client’s information is accurate, exhaustive or 
current and the validity and accuracy of any aspect of the report including, or based 
upon, any part of the client’s information is contingent upon the accuracy, 
exhaustiveness and currency of the client’s information.  360 Environmental shall not be 
liable to the client or any other person in connection with any invalid or inaccurate aspect 
of this report where that invalidity or inaccuracy arose because the client’s information 
was not accurate, exhaustive and current or arose because of any information or 
condition that was concealed, withheld, misrepresented, or otherwise not fully disclosed 
or available to 360 Environmental. 

Aspects of this report, including the opinions, conclusions and recommendations it 
contains, are based on the results of the investigation, sampling and testing set out in 
the contract and otherwise in accordance with normal practices and standards.  The 
investigation, sampling and testing are designed to produce results that represent a 
reasonable interpretation of the general conditions of the site that is the subject of this 
report.  However, due to the characteristics of the site, including natural variations in site 
conditions, the results of the investigation, sampling and testing may not accurately 
represent the actual state of the whole site at all points.   

It is important to recognise that site conditions, including the extent and concentration of 
contaminants, can change with time.  This is particularly relevant if this report, including 
the data, opinions, conclusions and recommendations it contains, are to be used a 
considerable time after it was prepared.  In these circumstances, further investigation of 
the site may be necessary. 

Subject to the terms of the contract between the Client and 360 Environmental Pty Ltd, 
copying, reproducing, disclosing or disseminating parts of this report is prohibited 
(except to the extent required by law) unless the report is produced in its entirety 
including this page, without the prior written consent of 360 Environmental Pty Ltd. 
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EExecutive Summary 

Background 

360 Environmental Pty Ltd was commissioned by the Shire of Wiluna to undertake a 
Preliminary Site Investigation (PSI) for potential contamination at a 25 hectare (ha) 
landholding located in the southern portion of Wiluna town. The PSI has been prepared in 
order to support a structure plan for the redevelopment of the land. 

It is understood that that the site has historically been used predominantly for residential 
land uses, but a number of potentially contaminating activities and industries occurred in 
close proximity to the site including mining operations, fuel storage and railway activities. 
This PSI report has been prepared with reference to the Department of Environment 
Regulation (DER)’s Contaminated Sites Management Series (2001-2010). 

Objectives 

The objectives of the PSI were as follows: 

Identify the potential for contamination to be present on the site based on an 
assessment of past and present land uses. 

Identify potential pathways for contamination (if any) to migrate from sources to 
receptors (human and environmental). 

Identify sensitive receptors that may be impacted by contaminants (if any). 

Determine an appropriate scope for subsequent phases of work (if required). 

Scope of Work 

In accordance with guidelines outlined in the DER’s Contaminated Sites Management 
Series (2001-2010) the following scope of work was undertaken: 

A detailed site inspection was completed by an environmental scientist.  

Review of historical land uses using historical aerial photography and interviews 
with persons knowledgeable of past land use activities, in order to determine if 
there are any potentially contaminating historical or current land uses at the site. 

Review of previous reports and supporting documentation relevant to the site. 

A search of DER databases and a Freedom of Information (FOI) search through 
the Department of Mines and Petroleum database for licences pertaining to the 
storage of dangerous goods, including fuels and chemicals. 

Development of a conceptual site model (CSM) including sources, pathways and 
receptors to gain an understanding of the fate and transport of chemicals of 
potential concern at the site. 
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CConclusions 

Based on the results of the PSI, 360 Environmental make the following conclusions:  

The site was historically used for residential properties from the 1920s to the 
1940s.  

The proposed future land use for the site is residential and forms the Wiluna 
south structure plan.  

Several areas of concern have been identified at site or within influencing 
distance to the site and include the following:  

Remnant fragments of asbestos containing materials (ACM) as a result of 
demolished residential buildings constructed during Wiluna gold rush 
years of 1920-1940s. ACM is widespread on the surface of the site with 
the potential for further contamination of asbestos ion topsoil   

Former State Battery located approximately 200 metres north east of site 
and believed to operate from 1904-1950 presenting potential soil and 
groundwater impacts.  

Former railway yard activities located approximately 50 metres to the 
west of the site presenting potential soil and groundwater impacts.  

Bunded tank storage area to the north-west of the site presenting 
potential groundwater contamination impacts.  

Wiluna Gold Mine potentially generating dust. 

Recommendations 

Based upon the conclusions of the investigation, 360 Environmental recommend that, in 
accordance with the DER’s Contaminated Sites Management Series that a Detailed Site 
Investigation (DSI) is undertaken to characterise the nature and extent of contamination 
at the site and to determine if any unacceptable risks to human health or the 
environment exist in the context of the current and/or future land use. As such a SAQP 
for the site has been prepared.  

In addition, 360 Environmental recommend that an Asbestos Management Plan is 
prepared in order to detail requirements for the removal of ACM from the site. We note 
that Shire of Wiluna is obligated to report asbestos contamination at the site to DER. 

A dust and air quality study should also be undertaken for the site due to its proximity as 
close as 600 m to the operational Wiluna Gold Mine. 

ii 
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11 Introduction 

1.1 Overview 

360 Environmental Pty Ltd was commissioned by the Shire of Wiluna to undertake a 
Preliminary Site Investigation (PSI) for potential contamination at a 25 hectare (ha) 
landholding located in the southern portion of Wiluna town. The PSI has been prepared in 
order to support a structure plan for the redevelopment of the land. 

It is understood that that the site has historically been used predominantly for residential 
land uses, but a number of potentially contaminating activities and industries occurred in 
close proximity to the site including mining operations, fuel storage and railway activities. 
This PSI report has been prepared with reference to the Department of Environment 
Regulation (DER)’s Contaminated Sites Management Series (2001-2010). 

1.2 Objectives 

The objectives of the PSI were as follows: 

Identify the potential for contamination to be present on the site based on an 
assessment of past and present land uses. 

Identify potential pathways for contamination (if any) to migrate from sources to 
receptors (human and environmental). 

Identify sensitive receptors that may be impacted by contaminants (if any). 

Determine an appropriate scope for subsequent phases of work (if required). 

1.3 Scope of Work

In accordance with guidelines outlined in the DER’s Contaminated Sites Management 
Series (2001-2010) the following scope of work was undertaken: 

A detailed site inspection was completed by an environmental scientist.  

Review of historical land uses using title information, historical aerial photography 
and interviews with persons knowledgeable of past land use activities, in order to 
determine if there are any potentially contaminating historical or current land 
uses at the site. 

Review of previous reports and supporting documentation relevant to the site. 

A search of DER databases and a Freedom of Information (FOI) search through 
the Department of Mines and Petroleum database for licences pertaining to the 
storage of dangerous goods, including fuels and chemicals. 

Development of a conceptual site model (CSM) including sources, pathways and 
receptors to gain an understanding of the fate and transport of chemicals of 
potential concern at the site. 
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11.4 Site Identification and Zoning 

The site location is presented in Figure 1. The site comprises 123 lots and forms the 
southern portion of the Wiluna town site and is bordered by Grace Street and Mudjon 
Street to the north, Prior Street to the east by Forrest Street to the west and Nulsen 
Street to the south. The site is located within the Shire of Wiluna and is presently zoned 
residential under the Shire of Wiluna Local Planning Scheme Number 2. Lots within the 
site are unallocated crown land apart from Lots 394, 395, 404, 420 and 421. Site 
identification details are summarised in Table A. 

Table A: Site Identification 

SITE IDENTIFICATION

Street Address Multiple 
Location Wiluna Town site South 
Local Government Shire of Wiluna 
Common Name Not applicable 
Lot/Diagram Multiple 
Volume/Folio Multiple 
Registered Proprietor Multiple 

Memorial on Title Not Applicable 
Site Zoning Residential 

Boundary Coordinates 
(MGA 94, Zone 50) 

Corner Easting  Northing 
NW:  223675  7054952 
SW:  223968  7054484 
SE:  224349  7054752 
NE:  224173  7054914 
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22 Site History 

Historical site activities were investigated in the following manner: 

A review of available historical aerial photographs from 1955 to present. Figures 
2a-2c present a selection of significant aerial photographs. 

A search of the DER’s Contaminated Sites Database (Appendix A) and 
Department of Water (DoW) Water Information Network (WIN) database 
(Appendix B) for previous site contamination assessments and groundwater 
characteristics, including bore uses in the vicinity of the site. 

A search through the Department of Aboriginal Affairs (DAA) and the Heritage 
Council of WA databases (Appendix C). 

A review of State Heritage Records 

A freedom of information (FOI) search for a dangerous goods license through the 
Department of Mines and Petroleum (DMP) (Appendix D). 

The outcomes of the investigation are discussed in the following sections. 

2.1 Historical Aerial Photographs 

Viewing of selected historical aerial photographs dating back to 1955 was undertaken to 
assess land use, and environment and developmental changes over time. The site 
history, which includes a summary of aerial photography review and information, is 
summarised in Table B. Historical aerials are included as Figures 3a – 3c. 

Table B: Historical Aerial Photograph Review 

YEAR FIGURE NOTES 

1955 - 
No structures could be observed within the site. The aerial photograph viewed from 
1955 was not of adequate quality for the purpose of this investigation and could not 
accurately be reviewed.  

1983 3a 

Site: The site infrastructure appears to be demolished with building pads remaining 
within the development area.  

North: The town is developed and is serviced by unsealed roads. To the north east, 
significant staining or soil disturbance appears to occur in the approximate vicinity 
of the former State Battery operation.    

East: Minor staining or soil disturbance is identified to the immediate east of the 
site. A series of small unsealed tracks are visible in the approximate location of the 
staining or soil disturbance area. A seasonal river or drainage culvert is identified by 
the vegetation distribution and is located approximately 200 m to the east of the 
site.  

South: To the immediate south of the site a series of unsealed tracks and remnant 
vegetation is visible in what appears to be predominantly cleared land. 
Approximately 500 m south east of the site a number of buildings and building 
remains can be observed.  
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YYEAR FIGURE NOTES 

West: To the immediate west of the site, the railway station is visible. The location 
of the former railway track area can be identified but the infrastructure appears to 
have been removed prior to the photo being taken. Further to the east, Goldfields 
Highway is visible in its present day alignment and is unsealed.   

2001 3b 

Site: Site infrastructure is predominantly demolished with building pads remaining. 
A residential property is visible in Lots 420 and 421 (See figure 1). Milton Street, 
Kirkpatrick Street and O’Donnell Street appear to be sealed.  

North:  The town is developed and serviced by a sealed road. Approximately 200 
metres to the north east, significant staining or soil disturbance appears to occur in 
the approximate vicinity of the former state battery.  

East: An area of minor soil disturbance is identified to the east of the site along 
with a network of unsealed roads.   

South: To the immediate south of the site a series of unsealed tracks and remnant 
vegetation is visible in what appears to be predominantly cleared land.  

West: To the immediate west of the site, the railway station is visible. The location 
of the former railway track area can be identified but the infrastructure appears to 
have been removed prior to the photo being taken. Further to the east, Goldfields 
Highway is visible and appears to be a sealed road.   

2012 3c 

Site: The site is predominantly demolished with building pads remaining. A 
residential property is visible in lots 420 and 421. Milton Street, Kirkpatrick Street 
and O’Donnell Street are no longer sealed. 

North: The town is developed and serviced by a sealed road. To the north east, 
significant staining or soil disturbance appears to occur in the approximate vicinity 
of the former state battery. Footprints of former buildings are visible.   

East: An area of minor soil disturbance is identified to the east of the site along 
with a network of unsealed roads.   

South: To the immediate south of the site a series of unsealed tracks and remnant 
vegetation is visible in what appears to be predominantly cleared land.  

West: To the immediate west of the site, the railway station is visible. The location 
of the former railway track area can be identified but the infrastructure appears to 
have been removed prior to the photo being taken. Further to the east, Goldfields 
Highway is visible and appears to be a sealed road.   

2.2 Contaminated Sites Database Search 

The DER online Contaminated Sites Database was searched in July 2014 for known 
contaminated sites at both the site and in close proximity to the site. The Contaminated 
Sites Database indicates that no known contaminated sites are registered within the 
vicinity of the site. The nearest registered contaminated site is believed to be located 
approximately 10 km north of the site, classified as contaminated due to a spill of 
approximately 250,000 litres of diesel into surrounding soils. The site is not considered to 
be within influencing distance of the site for soil or groundwater contamination.  
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22.3 DoW WIN Database Search 

The DoW’s WIN (Water Information Network) Groundwater Well Dataset (2014) has 
identified no groundwater wells within the boundaries of the site (Figure 3 and Appendix 
B).  One groundwater well is located within 1 km of the site. The well is located at the 
Wiluna School approximately 500 m north west of the site boundary (well id 20072155). 
No static water level or purpose of the well is provided. 

Fifteen groundwater wells are identified between 1 km and 5 km from the site. All wells 
are listed as having ‘no current owner’. Only four of the wells are listed as ‘operating’. 
Six of the wells are listed as being for observation or investigation. One well (well id 
20071965) is listed as being for the purpose of investigation/production. This well is not 
listed as operating and is located approximately 4 km east of the site. 

Static water level is provided for a limited selection of groundwater bores in the WIN 
database with static water levels ranging from 3.05 meters below ground level (mbgl) 
(well id 20071857) (approximately 4 km east of site) to 18.3 mbgl (well id 20072150) 
(approximately 3 km north of site. 

Salinity measured as Total Dissolved Solids (TDS) ranges from 640 mg/L to 6170 mg/L 
indicating groundwater conditions are brackish within the town site and surrounds. 

2.4 Heritage 

2.4.1Aboriginal Heritage 

The Aboriginal Heritage Act 1972 is the Western Australian legislation in place to protect 
places and objects customarily used by or traditional to, the original inhabitants of 
Australia. Such places and objects are maintained in a register under the Act; however, 
all sites are protected under the Act whether or not they have been registered. 

According to the DAA Aboriginal Heritage Inquiry System, one Aboriginal Heritage 
records were reported within the site and an additional Aboriginal Heritage site was 
identified approximately 500 metres south of the site boundary. The search results are 
included in Appendix C (DAA, 2014).  

The heritage area identified within the site is site 2182 and listed due to mythological 
value and covers the entire Wiluna town site. The heritage area listed 500 metres south 
of the site is 2014 and listed due to artefacts, scatter and rock shelter heritage 
significance.  

2.4.2State Heritage 

The Government of Western Australia’s State Heritage office identified no known State 
Heritage sites the immediate vicinity of the site. The closest known heritage site was the 
Mine Manager House located 2 km south of the site and identified by state heritage 
number 5507  (Government of Western Australia, 2014).  
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22.5 Dangerous Goods Licence Search 

A FOI search for a dangerous goods license was undertaken on 26 June 2014 through 
the DMP, to determine if any licenses for the storage of dangerous goods have ever 
been issued for the site. Under Section 26 of the Freedom of Information Act 1992 
access to documents was refused, that is, based on the information provided, a search of 
records failed to locate any documentation falling within the scope of request (Appendix 
D). 

2.6 Council Records 

The Shire of Wiluna was contacted on 11 July 2014 to obtain any relevant information 
regarding the site. The chief executive officer Ms Andrea Nunan noted they had no 
particular information on the site besides what can be found through a general desktop 
analysis.     

2.7 Consultations with Knowledgeable Persons 

Ms Andrea Nunan, the Chief Executive Officer of the Shire of Wiluna was contacted on 
11 July 2014 to discuss operations of the site over the site’s history. Ms Nunan detailed 
that the site was predominantly developed in the 1930s for residential purposes to 
support the influx of residents to the town during the Wiluna Gold rush years. Ms Nunan 
was not aware of any storage of fuels or chemicals on site and believed that the majority, 
if not all lots within the site were historically residential lots. Ms Nunan was not aware of 
any significant spills or environmental remediation within the site or immediate surrounds 
of the site.  

Mr Rod Liversidge, the Manager of Technical Services at the Shire of Wiluna provided 
information on the site during the site visits on 21 July 2014 and 22 July 2014. Mr 
Liversidge provided details of former mining operations and processing facilities located 
in close proximity the site. This included information on the State Battery located to the 
north-east of the site and details on the railway station. Mr Liversidge was not aware of 
any significant spills or environmental remediation with the site or immediate surrounds 
of the site.  

Site conditions and infrastructure are detailed further in Section 3.1. 

2.8 Previous Environmental Reports 

360 Environmental and the Shire of Wiluna are not aware of previous environmental 
investigations relating to the site.  

2.9 Town Historical Records 

The State Heritage office provided information in respect to historical records relating to 
the site.  

6 
 



595 AA Preliminary Site Investigation
 Wiluina South, Western Australia

Shire of Wiluna
    

On 2 February, 1904 the State Battery was opened. The Battery was a government 
owned and run ore-crushing facility. It was located adjacent to the east boundary of the 
early town site. The Battery located approximately 200 metres north east of the site 
boundary received much use from the time it was constructed until the late 1940s when 
the Wiluna Gold Mine closed treating 102,849 tons of ore. From 1915 to 1930, when the 
Battery also had a ball mill and cyanide vats, 82,979 tons of ore were treated (State 
Heritage Office, 2014).   
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33 Site Conditions and Surrounding 
Environment 

3.1 Detailed Site Inspection 

The site was inspected by an Environmental Scientist on 21 July 2014 and 22 July 2014 
to examine for indicators of potential contamination. Site conditions are discussed in 
Table E with site photographs provided in Appendix E. 

Table C: Site Conditions 

FEATURE  CONDITIONS 

Access 
Access to the majority of the site was observed to be unrestricted with vehicle access 
available to the north of the site through O’Donnell Street. Lots 420 and 421 were 
observed to be fenced with limited access and occupied by a residential property.  

Structures 
and 
hardstands 

Two structures were identified within the lots which form the site. A standalone house 
observed covering Lots 420 and 421 is currently occupied and suspected to contain ACM 

Remnant concrete pads were identified in the majority of lots within the site boundary 
(approximately 75 concrete pads identified) and were surrounded by general scattered 
demolition waste including wood and asbestos containing material (ACM) on soil surface 
consistent with what would be expected to be contained in the original buildings at site 
developed during the 1930s and 1940s.  

ACM cladding was widespread across the surface soils of the site and confirmed to 
contain asbestos by laboratory analysis with certificates of analysis provided in (Appendix 
F. ACM is not anticipated to have entered the sub surface soils however this could not be 
confirmed by the site inspection.   

A number of waste disposal pits across the site were identified and appear to contain 
waste from the demolition of residential buildings within the site boundaries. These waste 
disposal pits are likely to contain ACM. Used tyres and rusted machinery was identified 
across the site with a tractor or truck engine observed in the southern portion of site.   

 

Flora and 
Fauna 

A level 1 flora investigation was completed on site on 21 July 2014. Scattered vegetation 
regrowth has occurred on site including a mixture of native and introduced species. Site 
vegetation is not considered to contain significant habitat. 

 

3.2 Surrounding Environment and Land Uses 

The surrounding environment and land use is summarised in Table F. The DEC (2004) 
Potentially Contaminating Activities, Industries and Landuses guideline lists railway 
yards and mining and extractive industries as potential sources of contamination to site 
soil and groundwater. In addition to these potential sources of contamination, residential 
development on the site occurred during a time period when asbestos use was 
widespread and contamination is considered likely at site.  
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TTable D: Surrounding Environment and Land Uses

DIRECTION ENVIRONMENT CONDITIONS 

North Wiluna Town site (residential). An above ground tank was present 
approximately 100 metres to the north east of site; however, it looked 
aged, rusted and appeared to have not been in use for a significant time 
period.  

East Former refinery facility approximately 300 metres to the north east (State 
Battery) and seasonal creek line.   

South Former residential area and Wiluna Gold Mine (600m to 4.5 km south-east 
of the site) 

West Former railway station, goods shed, tank storage, concrete bund elevated 
railway track and Goldfields Highway. An existing groundwater well is 
installed in the vicinity of the former railway station with construction logs 
provided in appendix H and location displayed in Figure 4.  

3.3 Underground Services 

A Dial Before You Dig search request for all underground services located on and in the 
immediate vicinity of the site was submitted through the Dial Before You Dig website on 
8 July 2014. Results of this search are summarised below: 

Telstra – Underground services were identified on the site along the site western 
boundary.  

Water Corporation – A water main is identified running parallel to Kirkpatrick 
Street to the east.  

Horizon Power – A wire segment LV route is detailed in the south east of the site 
and connects Lots 420 and 421 with Wiluna town.  (Above ground) 

3.4 Topography 

A site survey was conducted by McMullen Nolan Group on 1 August 2014 (Appendix G). 
The site elevation ranges from 510 mAHD to 518 m AHD.  Interpreted gradients from 
the survey points indicate that site gradient falls gradually towards the north-west corner 
with the exception of the south-east of site which drains to the south east.  

3.5 Surface Hydrology and Wetlands 

Surface runoff of the site is expected to follow the topography contours of the site and 
progress predominantly towards the south western boundary of the site with select 
portions of the site draining to the eastern area of site as outlined in Section 3.5Surface 
water from the west of site is expected and passing through a series of culverts beneath 
the former railway line and Goldfields Way to an unnamed seasonal creek to the west of 
site and eventually connect into Lake Violet approximately 6 km to the south of site. 
Surface water in the eastern portion of the site is predicted to flow off-site towards the 
east following natural groundwater contours and potentially joining with a seasonal creek 
line to the north of site.  
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No permanent surface water features were identified within the site or within close 
proximity to the site. The closest surface water features to the site are a series of 
tailings dams located approximately 1 km south of the site with Lake Violet located 
approximately 6 km south of the site. It is not known if Lake Violet contains any 
environmental significance but it is not considered to be within influencing distance of the 
site.  

The site does not lie within the 100 year average recurrence flood interval and would be 
unlikely to become flooded with heavy rainfall events (Landgate, 2014). 

33.6 Regional Geology and Soils 

Regional soil mapping by The Department of Agriculture and Food Western Australia 
(DAFWA) dataset indicates that the entire site falls within the Wiluna System (DAFWA, 
2012). This soil sub-system is characterised by low greenstone hills with occasional 
lateritic breakaways and broad stony slopes, lower saline stony plains and broad 
drainage tracts.  

Geological mapping of the site shows the bedrock geology of the site as belong to 
Granite and Gneiss bedrock of the Archaean period (Department of Mines and 
Petroleum, 2014). Drilling logs supplied by the Shire of Wiluna (Appendix F for a recent 
irrigation bore install detail the surface soil lithology as a red loam/broken rock top soil 
underlain by coffee rock and weathered granite.  

There is no known imported fill at the site. 

3.7 Acid Sulfate Soils 

The DER has not identified any areas of Acid Sulfate Soil (ASS) risk within the site 
boundaries or within the vicinity of the site. A search of the ASRIS database indicated 
that there is very low probability of the occurrence of Acid Sulfate Soils on the site.  

3.8 Hydrogeology 

Wiluna is situated on the north eastern bloc of the Archaean Yilgarn Block. The town 
wellfield draws groundwater from the East Wiluna aquifer that occupies the lower 
portions of the Negrara and Kukabudda Creek drainage systems.  

The East Wiluna aquifer in the vicinity of the town well field comprises lateritic alluvium 
and massive calcrete overlaying weathered Archaean greenstone and granite. The 
calcrete aquifer extends over 25 km2 between the wellfield and Lake Violet to the south.  

The calcrete stratum exploited by the town water supply bores at Wiluna appears to 
behave as an unconfined aquifer. Hydraulic properties for the bores have not been 
derived although it is believed that the calcrete operates as a relatively high permeability 
secondary flow dominated aquifer.  

Recharge to the aquifer is believed to result from periodic direct rainfall onto the calcrete 
and through indirect recharge resulting from periodic flow within the Negrara and 
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Kukabubba creeks drainage system with groundwater flow to the south. (Water 
Corporation, 2004). 

Based a review of the site’s location with the catchment and a review elevation contours 
it is anticipated that groundwater flow within the site is likely to be in a southerly 
direction. 

33.9 Public Drinking Water Source Areas 

The site is not located within any surface or groundwater protection areas. The closest 
Public Drinking Water Source Area (PDWSA) is the Wiluna Water Reserve located 
approximately 6 km east of the site (Water Corporation, 2004).  

3.10 Community Consultation 

A community consultation program was not conducted as part of this phase of works as 
the primary aim of the PSI was to gather information on the potential for contamination 
existing onsite and offsite. Following results of this PSI and in accordance with the 
staged approach to site investigations endorsed by the DER, 360 Environmental 
recommend appropriate community consultation is undertaken to meet the requirements 
of the DEC (2006) Contaminated Sites Management Series: Community Consultation 
Guideline and Ministerial Statement 669 during any future stages of assessment. 
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44 Conceptual Site Model 

Based on results of the PSI, including desktop assessment and site visit, a conceptual 
site model (CSM) was developed for the site. The CSM summarises potential 
contaminant linkages (source-pathway-receptor) and is discussed in the sections below. 

4.1 Potential Sources of Environmental 
Concern 

Widespread evidence of impacts from contamination (particularly ACM) were observed 
during the site inspections, activities undertaken across the site are recognised under the 
DEC (2004) Potentially Contaminating Activities, Industries and Landuses guideline as 
being of potential environmental concern. Further assessment, including soil and 
groundwater sampling, is recommended to delineate the lateral and vertical extent of the 
contamination status of the soil and groundwater across the site. 
Several potential contamination sources can be identified for the site: 

Widespread use of ACM in residential buildings constructed during Wiluna gold 
rush years of 1920-1940s. Asbestos contamination is widespread on the surface 
of the site with the potential for further contamination of asbestos in top soil 
profile.  

Former State Battery located approximately 300 metres north-east of site which 
operate from 1904 to 1950.  

Former railway yard activities located approximately 50 metres to the west of the 
site.  

Former Fuel Storage Tanks located north-west of the site. 

Wiluna Gold Mine potentially generating dust. 

4.2 Potential Contaminants 

Contaminants that may be associated with the potential contamination sources are 
summarised in Table G below. 

Table E: Potential Contaminants and Areas of Association 

CONTAMINANT RATIONAL MATRIX 

Heavy metals (including 
arsenic, lead, zinc, 
cadmium, chromium, 
copper, mercury) 

Associated with former off-site facilities including railway 
yards and state battery and groundwater application 
through irrigation from off-site production bore and 
current land use.  

Soil and 
groundwater 

Copper and arsenic 
Potential pesticide treatment of house foundations and 
wood. It is noted that organochlorine pesticides were not 
in use at the time housing was present within the site. 

Soil and 
groundwater 
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Cyanide 
Associated with State Battery processing facility off-site 
(Cyanide Vats).   

Soil and 
groundwater 

Petroleum hydrocarbons 
Associated with former off-site fuel storage areas to the 
north-west of the site and surrounding mining 
operations.   

Groundwater 

Asbestos Associated with demolished residential buildings on site.  Soil 

Air particulates (pm10) Potential for dust generation from the Wiluna Mine Site Air

44.3 Receptors 

Potential receptors for the soil or groundwater contamination at the site may comprise 
the following: 

Current or future users of groundwater on and offsite hydraulically down-gradient 
(south) 

Future occupants of the site (residential) 

Current and future occupants of surrounding residential housing 

Future recreational site users 

Current and future contractors and employees working on the site 

Environmental Receptors located off-site.  

4.4 Risk Assessment 

Table H summarises the sources of potential environmental concern, pathways, 
receptors and risks.  

DBYD searches have indicated that there are service trenches across the site which may 
provide a preferential pathway for the migration of contaminants across the site; if 
additional services are installed, these may provide additional preferential pathway for 
groundwater contaminant migration. 
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TTable F: Sources of Potential Environmental Concern, Pathways and Receptors. 

SOURCE PATHWAY RECEPTOR POTENTIAL RISK 

Surface soil 
impacted by 
ACM 

Direct contact, 
ingestion of soil, 
inhalation of 
particulates 

Current or future 
site users 

High where surface asbestos 
fragments remain and no cap is 
present or proposed 

Occupants of 
adjacent areas 

Low 

Construction phase 
workers during any 
site works 

High where surface soils remain and 
no cap is present or proposed, with no 
requirement for workers to wear 
asbestos PPE 

Surface soil 
potentially 
impacted by off-
site mining and 
soil activities 
due to potential 
termite 
treatment, 
former Railway 
Storage Yard 

Direct contact, 
ingestion of soil, 
inhalation of 
particulates 

Current or future 
site users 

Moderate where surface soils remain 
and no cap present or proposed 
Low when concrete capping present or 
proposed 

Occupants of 
adjacent areas 
 

Low (unless occupying former 
contamination source areas) 
 

Construction phase 
workers during any 
site works 

Moderate 

Ecological receptors Low. No significant ecological 
receptors in proximity to site 

Subsurface soils 
potentially 
impacted by 
potential termite 
treatment, 
former Railway 
Storage Yard 

Direct contact, 
ingestion of excavated 
soil, inhalation of 
particulates/vapours 

Current or future 
site users 

Moderate where no cap present 

Construction phase 
workers during 
excavation works 

Moderate 

Leaching into 
groundwater then 
migration offsite to 
hydraulically down 
gradient receptors 

Ecological receptors  Low. No significant ecological 
receptors in proximity to site 

Groundwater 
potentially 
impacted by 
potential termite 
treatment, 
former Railway 
Storage Yard 
and State 
Battery Facility 

Direct contact and 
ingestion, dermal 
contact with 
abstracted water, 
inhalation of vapours. 
Migration offsite 
 

Current and regional 
groundwater users 

Low 

Occupants on site 
and of adjacent 
areas. 

Moderate where site groundwater is 
used for irrigation purposes 

Construction phase 
workers during site 
works  

Low if groundwater is not used on site 

Ecological receptors Low. No significant ecological 
receptors in proximity to site 
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55 Fate and Transport of Chemicals of 
Potential Concern 

Primary fate and transport mechanisms for contaminants potentially present at the site 
have been identified as including the following: 

Transport of chemicals with groundwater flow 

Degradation of chemicals in soil and groundwater 

Volatilisation of chemicals from soil and groundwater 

Erosion of particulate-bound chemicals from soil 

Leaching from soil with infiltrating water 

These mechanisms affect the distribution and migration of potential contaminants of 
concern across the site. 

5.1 Fate and Transport Mechanisms 

5.1.1Volatilisation 

Volatilisation can significantly affect the distribution of a chemical in the environment. In 
soils, the result is a decrease in the amount of a chemical in the soil as the chemical 
volatilises to soil gas and ultimately discharges to the atmosphere. The end result is a 
reduction in chemical concentration in soil over time. Volatilisation reactions are most 
significant in surface soils that are in direct (or near-direct) contact with the atmosphere. 

Chemical volatility is typically quantified by a chemical’s Henry’s constant. Henry’s 
constant may be calculated from the chemical’s vapour pressure, molecular weight, and 
solubility. The lower the Henry’s constant, the less volatile the chemical.  

The majority of the potential contaminants are characterized by low Henry’s constants 
(i.e., < 0.01), and thus volatilization is not anticipated to substantially influence the fate 
of these analytes at the site. Notable exceptions include all BTEX compounds with 
Henry’s constants, orders of magnitude higher. Similarly, it would be anticipated that 
shorter and longer chained total petroleum hydrocarbons would also be fairly volatile. It 
is considered likely that volatilisation would deplete BTEX and TRH, particularly in 
surface soils. 

5.1.2Degradation 

Numerous chemicals in the environment are subject to naturally occurring biotic 
(biologically based) and abiotic (non-biologically based) transformation reactions that 
result in the degradation of the chemical. Many organic compounds are subject to 
biodegradation reactions under aerobic (in the presence of oxygen) and anaerobic (in the 
absence of oxygen) conditions. During biodegradation, naturally occurring 
microorganisms in the subsurface transform a chemical to another state as a direct or 
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indirect consequence of their metabolic processes. Biodegradation reactions often break 
down organic chemicals to less toxic forms.  

Several naturally occurring abiotic reactions can significantly affect the fate of chemicals 
in the environment. Common abiotic reactions include photodegradation and hydrolysis. 
Photodegradation is the process of decomposition of a chemical upon exposure to 
radiant energy such as the action of light, and is most significant to chemicals in surface 
soil that are in direct contact with sunlight. Hydrolysis is the degradation reaction of the 
chemical with components of water (e.g., hydroxyl and hydronium ions) and is thus most 
important in saturated environments. 

Degradative processes may substantially influence the concentrations of the chemicals 
of concern identified in the CSM, including heavy metals, BTEX, MBTE, TRH and 
nutrients. However, petroleum hydrocarbons (particularly shorter chain length species) 
are known to be biodegraded, particularly under aerobic conditions. It is anticipated that 
biodegradation processes would be acting to reduce petroleum concentrations in soils at 
the site. 

55.1.3Leaching 

Chemicals in soils have the potential to migrate to greater depths with infiltrating water. 
As rainwater infiltrates, chemicals may be leached from the soil and carried to greater 
depths and potentially to groundwater. The degree to which a chemical is leached is 
strongly influenced by the chemical’s tendency to partition to the solid or aqueous 
phases, which is largely a function of the chemical’s solubility and particle affinity. As the 
majority of the site is uncapped with a red loam/brown rock surface, there is a significant 
potential for rainwater to infiltrate to greater depths through the soil. 

5.1.4Solubility 

Water solubility describes the amount of a chemical that will dissolve in a given quantity 
of water, and thus is a primary determinant in the transport of a chemical in the 
environment. Highly soluble chemicals can often readily dissolve in water and are thus 
susceptible to being mobilised from the soil matrix with infiltrating water and migrate to 
groundwater. 

The solubility of organic chemicals is typically a function of the hydrophobic nature of the 
chemical. Many organic chemicals are non-polar and thus do not dissolve readily into 
water; a polar solution. Strongly non-polar compounds have low water solubility and 
therefore are rarely present in water. The solubility of inorganic chemicals is typically a 
function of the tendency of the chemical to form mineral phases and the relative 
abundance of the chemical ingredients required to form the mineral phase. 

5.1.5Adsorption 

The aqueous concentration of chemicals in soil systems can be substantially influenced 
by adsorption reactions to the soil matrix. Adsorption is the ability of a substance to bind 
to the surface of soil particles as a result of reactions that occur between the chemical 
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and the soil particle surface. The tendency for a chemical to be adsorbed is a function of 
the nature of the chemical and the site-specific soil properties, and is typically quantified 
by a distribution partitioning coefficient (Kd). Kd is a measure of the ratio of chemical 
mass that partitions to the solid and liquid phases under equilibrium conditions. Inorganic 
compounds are commonly bound to soil particles as a result of electrostatic interactions.  

Organic compounds are frequently non-polar and thus tend to interact with organic 
matter commonly associated with the soil matrix. The general tendency of an organic 
chemical to be adsorbed by soils may be assessed by the chemical’s organic carbon 
partition coefficient (Koc), which describes the tendency of the chemical to partition from 
water to organic carbon. The site-specific Kd for organic chemicals can be estimated as 
the product of the fraction of organic carbon (foc) in the soil matrix and the chemical’s 
Koc. The Kd values for the contaminants of concern are relatively low suggesting that 
these chemicals are unlikely to be readily absorbed by soils.   

55.1.6Erosion 

Erosion processes can substantially affect the distribution of soil-bound particulates in 
the environment and thus influence the distribution of soil contaminants. High winds can 
scour fine particles from the soil surface and redistribute these particles downwind. This, 
plus surface runoff often represent the primary mechanism for transport of otherwise 
immobile chemicals such as heavy metals. Wind erosion plays part in mobilizing 
contaminants from surface soils. As a result, water erosion has the potential to 
redistribute contaminants in surface soils on a localised basis and offsite. Fate and 
Transport of contaminants at the Site 

The assessment of chemical fate and transport in soil and groundwater focuses on the 
distribution, historical trends, and subsurface migration of contaminants. Contaminants 
in groundwater may be transported hydraulically down gradient of the site. The rate of 
migration of contaminants in groundwater is largely dictated by the groundwater flow 
rate, interstitial pore velocity, and the chemical-specific attenuation.  

Chemical migration rates are often slowed relative to groundwater flow due to 
attenuation reactions that occur in the subsurface. As discussed earlier in this section, 
two common attenuation mechanisms are adsorption and degradation reactions—both of 
which are highly dependent on subsurface conditions. The effect of adsorption reactions 
on chemical migration rates is typically quantified through the use of a retardation factor 
(R), which may be estimated from the chemical-specific partition coefficient (Kd) and soil 
bulk density ( b) and porosity (n) as per the following equation: 

R = 1 + ( b/n) x Kd. 

The velocity of contaminant migration (vc) can then be estimated from the interstitial 
velocity (v) as: 

vc = v/R 
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55.1.7Heavy Metals 

The relative proportion of heavy metals between the dissolved and particulate phases is 
controlled by a complex combination of precipitation and sorption reactions. In addition, 
heavy metals in solution may exist as “free” ions or complexed with other dissolved 
inorganic or organic compounds. Water solubility is a primary determinant in the 
transport of a chemical in the environment. The solubility of heavy metals is highly 
dependent on geochemical conditions at the site, and is controlled by precipitation and 
adsorption reactions, which are likely to be the most significant factors affecting heavy 
metals migration.  

Arsenic is typically present in groundwater as its trivalent state (as the anion H2AsO3 - 
or as H3AsO3) under reduced conditions and its pentavalent state (as the anions 
H2AsO4 – or HAsO4 2-) under oxidized conditions. The trivalent forms are generally more 
poorly sorbed, and thus more mobile than the pentavalent forms. Overall, arsenic is 
moderately soluble and is readily transported in groundwater.   

Chromium typically exists in groundwater in its trivalent or hexavalent oxidation state. 
Cr3+ is much less soluble in groundwater than Cr6+. Copper is strongly bound to 
inorganic and organic materials both in soil and groundwater. Mercury is typically present 
as a free cation (Hg2+) in most natural water systems.  

5.1.8BTEX and TPH  

Upon release to soil, BTEX and shorter chained TRH compounds are usually subject to 
rapid volatilization near the surface. That which does not evaporate, is generally highly to 
very highly mobile in soil and may leach to groundwater. The compounds may be subject 
to biodegradation both in soils and in shallow, aerobic groundwater.  Longer chained TRH 
may undergo some volatilization, but the remainder is likely to adsorb moderately well to 
the soils.    

5.1.9MTBE 

Methyl tertiary-butyl ether (MTBE) is the most common oxygenated fuel additive used in 
reformulated unleaded petroleum. Even at low concentrations MTBE can be detected by 
taste which causes even low concentrations of contaminants to leave samples non-
potable. The higher water solubility and persistence of MTBE cause it to travel faster and 
farther than many other components of gasoline when released into an aquifer. 

MTBE is biodegraded by the action of bacteria, this can occur rapidly and economically 
removed from water to undetectable levels. 

5.1.10 Asbestos 

Asbestos has been used as a reinforcing agent in cement sheeting for walls and roofs, in 
cement building products such as tiles, cold water tanks, pipes and gutters, and in 
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insulating board used as wall partitions, fire doors, ceiling tiles and electrical 
switchboards (Department of Health and Aging (DoHA, 2005). The manufacture of 
asbestos cement sheeting and high- pressure piping was phased out in the 1980s, with 
the last asbestos product, Pressure Pipe, ceasing in 1987. Accordingly, houses built 
since then are considered unlikely to contain asbestos (DoHA, 2005). DoHA provides a 
list of common trade names for asbestos cement products and the last year of 
production for each product.  

Site history investigations have indicated the majority of the surrounding housing and 
site infrastructure, was constructed prior to the mid to late 1980s. No ACM was 
observed across the site during the detailed site inspection; however, on the basis of the 
information provided by the site history study in relation to the ages of the site and 
surrounding buildings, asbestos is considered a potential contaminant of concern at the 
site.  
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66 Conclusions and Recommendations of 
the Preliminary Site Investigation 

Based on the results of the PSI, 360 Environmental make the following conclusions:  

The site was historically used for residential properties from the 1920s to the 
1940s.  

The proposed future land use for the site is residential and forms the Wiluna 
south structure plan.  

Several areas of concern have been identified at site or within influencing 
distance to the site and include the following:  

Remnant fragments of asbestos containing materials (ACM) as a result of 
demolished residential buildings constructed during Wiluna gold rush 
years of 1920-1940s. ACM is widespread on the surface of the site with 
the potential for further contamination of asbestos ion topsoil   

Former State Battery located approximately 200 metres north east of site 
and believed to operate from 1904-1950 presenting potential soil and 
groundwater impacts.  

Former railway yard activities located approximately 50 metres to the 
west of the site presenting potential soil and groundwater impacts.  

Bunded tank storage area to the north-west of the site presenting 
potential groundwater contamination impacts.  

Wiluna Gold Mine potentially generating dust. 

Based upon the conclusions of the investigation, 360 Environmental recommend that, in 
accordance with the DER’s Contaminated Sites Management Series that a Detailed Site 
Investigation (DSI) is undertaken to characterise the nature and extent of contamination 
at the site and to determine if any unacceptable risks to human health or the 
environment exist in the context of the current and/or future land use. As such a SAQP 
for the site has been prepared.  

In addition, 360 Environmental recommend that an Asbestos Management Plan is 
prepared in order to detail requirements for the removal of ACM from the site. We note 
that Shire of Wiluna is obligated to report asbestos contamination at the site to DER. 

A dust and air quality study should also be undertaken for the site due to its proximity as 
close as 600 m to the operational Wiluna Gold Mine. 
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77 Sampling and Analysis Quality Plan 

7.1 Site Data Quality Objectives 

The following data quality objectives (DQOs) are suggested as being appropriate for the 
site, are consistent with the processes set out in AS4482.1 (2005) Guide to the 
investigation and sampling of sites with potentially contaminated soil - Non-volatile and 
semi-volatile compounds and have been incorporated into this SAQP as discussed 
throughout the remainder of this document.  

7.1.1The Problem 

The general premise of the SAQP is as follows: 

To determine whether soil and groundwater across the site have been 
contaminated by historical activities undertaken at the site and at the site 
surrounds.  

To determine if contaminants at the site present an unacceptable risk to the 
environment or human health. 

7.1.2Outcomes 

The outcomes of the SAQP and subsequent Detailed Site Investigation (DSI) are to: 

Identify the potential for contamination to be present on the site based on an 
assessment of past and present land uses. 

Determine an appropriate scope for subsequent stages of work. 

7.1.3Decision Inputs Affecting Outcomes 

There are a number of parameters that are considered to be likely to influence the 
outcomes of the investigation. These parameters are considered to be: 

Type and distribution of contamination within soil and groundwater at the site. 

Toxicity of the chemicals of potential concern and their persistence. 

The rate of flow of groundwater from the site and the location of potential 
receptors. 

The identification of potential receptors and the location of sensitive 
environments. 

The assessment of the exposure period for the potential receptors of concern.  

DER endorsed criteria for each medium.  

Table I identifies the media identified as requiring assessment. 
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TTable G: Media Requiring Assessment 

MEDIA YES  NO JUSTIFICATION 

Soil x  Further assessment of the soil conditions beneath the site is required. 

Air  x 
The risk of hazardous volatilisation of contaminants is considered very 
low.  

Dust  x 
The risk of hazardous dust transfer of contaminants is considered 
moderate with the potential for asbestos fibres to become airborne 
during earthworks. 

Surface Water  x No surface water bodies identified on site. 

Groundwater x  
Further assessment of the groundwater conditions beneath the site is 
required. 

Sediments  x There are no water bodies on site.

Biota  x 
Significant Biota was not identified during the level 1 Flora and Fauna 
survey. 

The decision rules for the project will be based on an analysis of land and groundwater 
uses and potential receptors, which will in turn lead to the selection of Tier 1 screening 
criteria for the site. 

For subsequent stages of work, assessment levels will initially be selected taking into 
account the proposed land use for residential redevelopment, applicable soil and 
groundwater beneficial uses and will be consistent with relevant published guidelines, 
including the following: 

National Environment Protection (Assessment of Site Contamination) 
Amendment Measure (NEPM), (1999) Schedule B(1) – Guideline on 
Investigation Levels for Soil and Groundwater Contamination. 

DoH (2009) Guidelines for the Assessment, Remediation and Management of 
Asbestos-Contaminated Sites in Western Australia. 
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77.1.4Decision Errors 

The DQOs define how the quality of data collected through the various phases of 
investigation is to be assessed. These criteria are summarised in Table J. 

Table H: Evaluation Criteria of Each Aspect of the Investigation

DATA QUALITY 
OBJECTIVE 

EVALUATION CRITERIA 

Documentation and 
data completeness 

Site conditions accurately described. 

Sampling locations accurately described. 

Completion of field notes, calibration certificates, chain-of-custody 
documentation and laboratory test certificates. 

Samples collected from all areas of potential environmental concern. 

Samples are scheduled for analysis of all identified contaminants. 

Data comparability Use of appropriate techniques for sampling, storage and transport of samples. 

Use of National Association of Testing Authorities (NATA) accredited primary 
and secondary laboratories 

Data 
representativeness 

Collection of representative samples from each sampling location and across 
the site. 

Use of appropriate techniques for sampling, storage and transport of samples. 

Precision for 
sampling and 
analysis 

Use of properly trained and qualified personnel. 

Use of duplicate and triplicate samples collected at a minimum rate of 1 in 20 
(i.e. 5%).  

Assessment of the relative percentage difference (RPD) between primary, 
duplicate and triplicate samples.  

Acceptable recovery of laboratory matrix spikes. 

Acceptable quality of rinsate blanks. 

7.1.5Optimal Design 

The sample locations outlined in the SAQP are aimed to target the potential source 
areas and therefore suspected hot spots. Specifically, samples will be collected within 
each area of concern identified by the findings from the site history study and the 
detailed site inspection.  
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77.2 Areas of Assessment 

Table K summarises the proposed field investigations that will be undertaken across the 
site based on potential contamination sources identified by the PSI.  

Table I: Summary of Proposed Field Investigation 

Area DESCRIPTION MATRIX 
NUMBER OF 
SAMPLING 

LOCATIONS 
CONTAMINANTS 

Sub-Surface 
Soils of Site 

Potential 
presence of 
Asbestos in 
Subsurface 
Soils 

Soil 

20 test pits to be 
sampled to depth of 
0.3 metres across the 
site using a grid 
based approach to 
test for presence of 
asbestos in 
subsurface soils.  

ACM fragments, 
and asbestos fibres 
in soil.  

Soils and 
Groundwater, 
north east of 
site 

State Battery Groundwater and Soil 

One groundwater 
well to be installed 
down gradient of 
state battery on the 
sites north eastern 
boundary. Three soil 
samples to be 
collected from north 
east corner of the 
site boundary.  

Cyanide, PAH,  
Heavy metals 
(arsenic, copper, 
iron, mercury),  
TRH, BTEX 

Soils and 
groundwater, 
western 
portion of 
site 

Railway Yard 
Storage Shed 

Groundwater and Soil 

Groundwater will be 
investigated from 
existing groundwater 
well. Five soil 
boreholes will target 
potential for soil 
contamination on the 
western boundary of 
the site 

Heavy metals 
(arsenic, lead, zinc, 
cadmium, 
chromium), phenols, 
OCPs,  TPH, BTEX, 
Phenols and OCPs.  

 
Groundwater, 
north 
western 
portion of 
site 

Fuel Tank to 
north-west of 
the site 

Groundwater 

Groundwater will be 
sampled from 
existing production 
groundwater bore on 
site 

Heavy metals, TRH, 
BTEX, Phenols,  

Proposed sampling locations are presented on Figure 4. 
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77.3 Soil 

Soil samples are to be collected from the soil boreholes in accordance with the following 
Australian Standards: 

AS4482.1:2005 Guide to the Investigation and Sampling of Sites with 
Potentially Contaminated Soil Part I Non Volatile and Semi Volatile 
Compounds. 

AS 4482.2:1999 Guide to the Investigation and Sampling of Sites with 
Potentially Contaminated Soil Part 2 Volatile Compounds. 

7.3.1Sampling Locations 

The density of sampling locations at the site has been determined with reference to DER 
(2001-2010) Contaminated Sites Management Guideline Series, particularly the 
Development of Sampling and Analysis Programs (DEP 2001) and are displayed in 
Table K. As several potential contaminants have been identified at the site, each with 
different contaminants and land uses and risk, it is proposed that grid based sampling 
and targeted sampling are undertaken to assess the potential for contamination across 
the site. 

The sampling methodology employed by 360 Environmental is comprised of targeted and 
grid based sampling with a total of 28 soil sample locations advanced across the site to a 
depth of 0.3 mbgl; unless signs of potential contamination are evident, in which case 
samples will be drilled until visually and olfactory clean soil is encountered. The figure of 
20  ACM specific soil samples is based on an assessment of site soils designed at 
characterising the potential for asbestos contamination to exist within the soils. The 
targeted 

Soil sampling locations have been determined to target historical potential contaminants 
as outlined from the site inspection carried out by 360 Environmental Soil Sampling 
Methodology 

7.3.2Soil Sampling Methodology 

Recovery of soil samples will be undertaken by a combination of manual excavation 
techniques (test pitting) and continuous core sampling using environmental drilling 
techniques to collect samples. In order to determine the vertical extent of additional 
environmental contaminants outlined in Table K, soil samples are to be collected at 
multiple depths and each targeted sampling location. Samples are to be collected from 
the surface (0.0-0.15 mbgl) with three additional samples collected within the first metre 
of drilling. Additional samples will be collected at each metre until change of lithology is 
observed or end of borehole is reached. All samples are to be stored on ice within an 
esky, prior to submission to the laboratory for analysis. All soil samples are to be 
accompanied to Perth and couriered to the laboratory at the conclusion of the field work, 
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with adequate packing and ice to ensure that they arrived intact and at the appropriate 
temperature to ensure sample preservation.  

77.3.3 Asbestos Sampling Methodology  

An approximate systematic grid pattern will be used to assess for the 
presence/concentration of ACM in sub-surface soils. Sampling densities will not conform 
to the DoH guidelines which adopt the DER Contaminated Sites Management Series 
document ‘Development of Sampling and Analysis Programs’ (DEP, 2001) providing 
minimum densities for grid sampling patterns. The purpose of this sampling is to 
establish the potential for asbestos contamination in sub-surface soils and not strictly 
characterise the contamination status of the soil. The purpose of the investigation is not 
to assess ACM at the site’s surface as a significant amount of ACM has been observed 
at the surface. It is recommended that ACM at the surface is removed in accordance 
with an Asbestos Management Plan prior to further assessment of surface soils.  

Sub-surface soil sampling for asbestos will occur to a depth of 0.3 m as it is not 
considered likely to have the potential to be found at greater depths. A new pair of 
nitrile, disposable gloves is to be used for each sampling location. The test pit sampling 
methodology will include: 

1 Test pits will be dug to 0.3 mbgl. 

2 One 10 L sample collected from 0 – 0.3 mbgl will be collected. 

3 The 10 L soil sample will be 7mm sieve. 

4 Sieved material will be spread out for inspection (for asbestos fines).  

5 Suspected ACM caught in the sieve will be weighed (if found), photographed 
and placed in a sample bag. Any unidentifiable fragments will be assumed to 
be potential ACM (PACM). 

6 Where PACM is identified in the 10 L sample, a 500 mL sample of soil will be 
collected in a sample bag to be analysed for asbestos fibres.  

7 Collected PACM and soil will be sent to a laboratory for analysis. 

8 Where PACM is identified in the 0 – 0.3 m sample, an additional 10 L sample 
from 0.3 – 0.6 mbgl will be collected following steps 3 to 7. 

PACM sample weights along with laboratory results will be used to determine asbestos 
w/w % concentrations in soil as per DoH Guidelines for the Assessment, Remediation 
and Management of Asbestos Contaminated Sites in Western Australia, 2009.The soil 
lithology is to be recorded on a 360 Environmental soil bore log sheet. The soil bore logs 
should also record any indications of the presence of contamination, including odour and 
sheen, the presence of any foreign material or objects, the unique sample identifiers, any 
QA/QC sample details, and the GPS coordinates at the borehole/test pit location.  
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77.4 Groundwater 

7.4.1Sampling Locations 

Groundwater sampling locations have been determined to target potential contamination 
sources. An existing production groundwater well is suitably located to target the 
potential for contamination from the railway yard. Two groundwater monitoring wells will 
be advanced to a depth of approximately 2 m below the water table interface 
(approximately 18 mbgl) to allow for seasonal fluctuations. A well will be placed to the 
north-east of site to assess potential contamination associated with the historical State 
Battery located hydraulically up-gradient of the site (MW02). Another well will be placed 
on the north-western boundary of site to characterise potential contamination on site 
from the former fuel storage area and allow for calculation of groundwater flow (MW03). 
The locations of the proposed groundwater monitoring wells are provided in Figure 4.  

7.4.2Well construction and development methodology 

Groundwater monitoring wells will be installed in accordance with Contaminated Sites 
Management Series: Development of Sampling and Analysis Programs (Department of 
Environmental Protection, 2001), Water Quality Protection Note 30 – Groundwater 
Monitoring Bores (DoW, 2006) and Minimum Construction Requirements for Water 
Bores in Australia (National Uniform Drillers Licensing Committee, 2012). 

Two groundwater monitoring well will be advanced using environmental drilling 
techniques and the constructed bores cased with Class 18 machine-threaded 50 mm 
PVC casing. The bore annulus surrounding the screened interval is then filled with 
washed, graded (0.8 to 1.2 mm) gravel pack.  The annulus above the filter pack will be 
sealed with bentonite granules and grouted to the surface. The bores will be capped with 
an envirocap and cased with a flush mounted gatic cover.  

The constructed groundwater wells will be developed following installation to remove 
excess fine sediments from the filter pack and surrounding formation. Approximately 100 
litres of water will be pumped from each well until it is clear in appearance. Following 
installation, the wells will be surveyed to Australian Height Datum (AHD).  

7.4.3Sampling Methodology 

Groundwater samples will be collected from the groundwater wells in accordance with 
the following Australian Standards: 

AS/NZS 5667.1:1998 Water Quality Sampling. Part I – Guidance on the Design 
of Sampling Programs, Sampling Techniques and the Preservation and 
Handling of Samples; and  

AS/NZS 5667.11:1998 Water Quality Sampling. Part II – Guidance on the 
Sampling of Groundwater. 
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After development, wells shall be left for a period until bore water chemistry can be 
demonstrated to have stabilised (generally between 24 hours and seven days) before 
samples are collected (ASC NEPM 1999). 

Recovery of groundwater samples is to be undertaken utilising standard environmental 
groundwater sampling techniques. New, low-density, polyethylene tubing, polyethylene 
bladder and nitrile, disposable gloves are to be used at each monitoring location.  

Representative samples for laboratory analysis will be recovered after stabilisation of 
groundwater physio-chemical parameters is achieved. Measurements of these 
parameters, including temperature, pH, electrical conductivity, redox potential and 
dissolved oxygen, are to be taken every three to five minutes using appropriately 
calibrated equipment. 

Stabilisation of groundwater parameters is considered to be achieved when there is less 
than 10% variation in physiochemical parameters between three successive readings. 
The groundwater stabilisation measurements are to be recorded on a 360 Environmental 
groundwater field data sheet. The field data sheet should also record physical 
observations such as colour and turbidity of the purged water, any indications of the 
presence of contamination, including odour and sheen, the presence of any foreign 
material or objects, the unique sample identifiers, any QA/QC sampling and the GPS 
coordinates.  

Groundwater samples are to be collected directly from the low-flow pump into 
appropriately preserved and labelled, laboratory supplied bottles and filled to zero 
headspace. Samples that required field filtering are to be collected using an in-line, 
single-use, 0.45 m filter, connected directly to the discharge tube once all other 
samples have been collected. 

All samples are to be stored on ice within an esky, prior to submission to the laboratory 
for analysis. All groundwater samples will be couriered to the laboratory at the conclusion 
of the field work, with adequate packing and ice to ensure that they arrive intact and at 
the appropriate temperature to ensure sample preservation.  

Sampling will occur in a progression, with the up-gradient wells sampled before down-
gradient wells, to reduce the risk of cross-contamination. 

77.4.4Calibration 

All equipment is to be calibrated prior to sampling, to known standards in accordance 
with manufacturers’ recommended procedures for each instrument. A YSI Professional 
Plus will be used to measure the groundwater physio-chemical parameters.   
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77.5 Laboratory Analysis 

7.5.1Soil 

Soil samples scheduled for analysis will be analysed for a range of parameters 
dependent upon the contaminants identified in Table I. Laboratory results are to be 
assessed upon their receipt, so if any samples require speciation as a result of exceeding 
the adopted guidelines, the analysis can be carried out within holding times for the 
relevant parameters. 

7.5.2Groundwater 

The groundwater samples will be analysed for a range of parameters dependent upon the 
contaminants identified in Table K. A total of three primary samples from across the site 
will be analysed. 

7.6 Quality Assurance and Quality Control 

7.6.1Quality Control Samples 

QA/QC measures will be adopted during soil and groundwater sampling in accordance 
with the DEP (2001) Development of Sampling and Analysis Programs and Australian 
Standard AS4482.1 (2005) Guide to the investigation and sampling of sites with 
potentially contaminated soil - Non-volatile and semi-volatile compounds and AS5667.1 
(1998) Water Quality – Sampling. QA/QC samples are necessary to ensure the 
precision, accuracy, representativeness, comparability and completeness of the data. 

Precision: Precision measures the reproducibility of measurements under a given set of 
conditions. Precision is expressed in terms of relative percent differences (RPDs). RPD 
is calculated as follows: 

RPD = 
Result No.1- Result No.2  

x 100 
Mean Result  

Accuracy: Accuracy is a measure of the bias or error in a measurement. Examples of bias 
include contamination and errors made in sample collection, preservation, handling and 
analysis. Accuracy will be assessed by the collection of field/trip blanks and trip spikes, 
and in the laboratory by the use of known and unknown QC samples and matrix spikes. 
Accuracy will be measured by the percent recovery based on matrix spikes or surrogate 
recoveries. Percent recovery is calculated as follows: 

Percent Recovery = 
(SSR - SR) x 100 

       SA  

Where: SSR = Spike Sample Result 
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   SR = Sample (unspiked) Result 

   A = Spike Added 

RRepresentativeness: Representativeness is the degree to which the sample data 
accurately and precisely represent an environmental condition. Ensuring that sampling 
locations are selected properly and an adequate number of samples are collected, as 
developed in the SAQP, will satisfy representativeness.  

Completeness: Completeness is the percent of measurements that are judged to be 
valid. The completeness of the data means that all the required samples have been taken 
and requisite analyses performed to generate an adequate database to successfully 
complete the remedial design studies.  

Comparability: Comparability expresses the confidence with which one data set can be 
compared with another. To this end, the SAQP specifies the sampling method employed, 
the chain-of-custody methods responsible for the transfer of the samples to the 
analytical laboratories, and the analytical techniques implemented at the laboratories. 

Work will be carried out by an experienced environmental scientist in accordance with 
accepted industry standards. Prior to commencement of field investigations, all soil and 
groundwater sampling equipment will be cleaned with water and phosphate-free 
detergent and rinsed with deionised water.  

7.6.2Field Quality Control Samples 

Field quality control samples including soil duplicate/triplicate samples (1 per 20 primary 
samples), rinsate samples and transport blanks will be collected. The purpose of these 
samples is to ensure quality and reproducibility of all sampling methods used at the site. 
These samples provide information which discounts any errors due to possible sources of 
cross-contamination, inconsistencies in sampling and checks on the analytical techniques 
used.  

Duplicates and triplicates will be analysed in order to identify the variation in analyte 
concentration between samples collected from the same sampling point and/or also the 
repeatability of the laboratory’s analysis. Triplicate samples taken will be analysed at a 
secondary NATA accredited laboratory to ensure the primary laboratory data is within 
data quality limits.  

One rinsate sample will be taken for each sampling event. Rinsate samples are 
undertaken to provide confirmation that there has been no cross contamination of 
substances from the sampling equipment used. The sample consists of deionised water 
prepared by the laboratory that is used to rinse the sampling equipment between the 
decontamination and sampling steps. 

One transport blank sample will be analysed per sampling event. Transport blanks are 
used to estimate the amount of contamination introduced during the transport and 
storage of samples from the time of sampling until the time of analysis.  

30 
 



595 AA Preliminary Site Investigation
 Wiluina South, Western Australia

Shire of Wiluna
    

77.6.3Evaluation of Quality Control Sample Results 

The analytical results and quality control data are evaluated for accuracy, precision and 
representativeness of the data and compiled into a QA/QC report.  

Laboratory data is checked for any analytical errors, such as contamination identified in 
rinsates and laboratory blanks, which may indicate cross contamination of samples. The 
RPD results and actual concentrations will be reviewed to determine the acceptability of 
the data.  

Consideration to the homogeneity of the samples collected should be given when 
determining whether RPDs are acceptable. In the case of duplicate and triplicate 
samples being non-representative of the primary sample, samples should be scheduled 
to be reanalysed.  

7.6.4Laboratory QA/QC 

All laboratory analysis will undertake by NATA-registered laboratories MGT and MPL 
using NATA-accredited methods of analysis. 360 Environmental requires that 
laboratories have a QA/QC Program that is endorsed by NATA. Both laboratories have 
a comprehensive QA/QC program to monitor and control every aspect of the laboratory 
process. MGT has an internal QA/QC process which includes laboratory control samples 
(LCS), method blanks, matrix spikes (MS), laboratory duplicates and surrogates (for 
target organics), at frequencies at or above that detailed in the ASC NEPM (1999) 
NEPM guidelines.  

All soil and groundwater samples will be transported under 360 Environmental chain-of-
custody procedures. This process details the links in the transfer of samples between the 
time of collection and arrival at the laboratory. The Chain of Custody documentation 
includes the name of the person transferring the samples, name of the person receiving 
laboratory samples, time and date the samples are taken, time and date samples are 
received at the laboratory, name and contact details of the client, analytes to be 
determined, details of the sample matrix and any other specific instructions in the 
handling of the samples during the analysis (e.g. special safety precautions).  

7.6.5Data Usability 

An assessment of the usability of the laboratory data will be made by considering field 
and laboratory procedures and comparing against pre-determined qualitative criteria.  

7.7 Assessment Criteria 

7.7.1Soil Investigation Criteria 

Assessment of site contamination in Western Australia is based on the Contaminated 
Sites Act 2003, the DEC (2001-2010) Contaminated Sites Management Guideline 
Series and the ASC NEPM (1999) Schedule B(1) – Guideline on Investigation Levels 
for Soil and Groundwater Contamination. The guidelines include health based soil 
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criteria for various exposure settings. The soil analysis results for this investigation will 
be compared with the following criteria:  

ASC NEPM (1999) Health Screening Level - Residential  (HSL-A) 

ASC NEPM (1999) Soil Vapour Screening Levels (HSL-A) 

DoH (2009) Guidelines for the Assessment, Remediation and Management of 
Asbestos-Contaminated Sites in Western Australia. 

HSL-A are considered the most appropriate criteria as the site will be developed into 
medium density residential housing. 

77.7.2Groundwater Assessment Criteria 

Groundwater contamination assessment in Western Australia considers the potential 
beneficial uses of groundwater. The site’s groundwater may potentially be utilised for 
residential bore use on site, and by down-gradient, off-site groundwater users including 
local businesses or commercial purposes. Groundwater analysis results are to be 
compared to the following documents and guidelines based on future beneficial use of 
groundwater on and off-site. 

ASC NEPM (1999)  Groundwater HSL A/B for vapour intrusion (low-high 
density residential). 

ASC NEPM (1999) Groundwater Investigation Level – Drinking Water (GIL-DW) 

DEC (2010) Long-Term Irrigation (LTI) guidelines 

DEC (2010) Domestic Non-Potable (DNP) guidelines 

The above guidelines recommend contaminant levels which, based on present 
knowledge, will not result in any significant risk to the health of landusers over a lifetime. 
Contaminant levels below the (DEC 2010) Domestic Non-potable Groundwater Use 
guideline confer no risk to human health via the non-potable use of groundwater. The use 
of (DEC 2010) Long-Term Irrigation guidelines provide values that should protect plant 
growth and provide long-term protection against toxicity from contaminant 
accumulation.. 
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88 Limitations

This report is produced strictly in accordance with the scope of services set out in the 
contract or otherwise agreed in accordance with the contract. 360 Environmental makes 
no representations or warranties in relation to the nature and quality of soil and water 
other than the visual observation and analytical data in this report.  

In the preparation of this report, 360 Environmental has relied upon documents, 
information, data and analyses (“client’s information”) provided by the client and other 
individuals and entities.  In most cases where client’s information has been relied upon, 
such reliance has been indicated in this report.  Unless expressly set out in this report, 
360 Environmental has not verified that the client’s information is accurate, exhaustive or 
current and the validity and accuracy of any aspect of the report including, or based 
upon, any part of the client’s information is contingent upon the accuracy, 
exhaustiveness and currency of the client’s information.  360 Environmental shall not be 
liable to the client or any other person in connection with any invalid or inaccurate aspect 
of this report where that invalidity or inaccuracy arose because the client’s information 
was not accurate, exhaustive and current or arose because of any information or 
condition that was concealed, withheld, misrepresented, or otherwise not fully disclosed 
or available to 360 Environmental. 

Aspects of this report, including the opinions, conclusions and recommendations it 
contains, are based on the results of the investigation, sampling and testing set out in 
the contract and otherwise in accordance with normal practices and standards.  The 
investigation, sampling and testing are designed to produce results that represent a 
reasonable interpretation of the general conditions of the site that is the subject of this 
report.  However, due to the characteristics of the site, including natural variations in site 
conditions, the results of the investigation, sampling and testing may not accurately 
represent the actual state of the whole site at all points.   

It is important to recognise that site conditions, including the extent and concentration of 
contaminants, can change with time.  This is particularly relevant if this report, including 
the data, opinions, conclusions and recommendations it contains, are to be used a 
considerable time after it was prepared.  In these circumstances, further investigation of 
the site may be necessary. 

Subject to the terms of the contract between the Client and 360 Environmental Pty Ltd, 
copying, reproducing, disclosing or disseminating parts of this report is prohibited 
(except to the extent required by law) unless the report is produced in its entirety 
including this page, without the prior written consent of 360 Environmental Pty Ltd. 
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AAPPENDIX A 
Contaminated Sites Database  
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SITE_ID SITE_TYPE SITE_SUBTY AWRC_REF AWRC_NAME AQWAB_NAME ZONE EASTING NORTHING BASIN PURPOSE_CU STATUS_CUR DATE_DRILL BORE_INLET SUMMARY_LITHOLOGY_WATER_SUPP WATER_LEVE TDS_COND
15124 Surface Water Supply Sampling Po0244012 WILUNA VILLAGE 51.0000000000 228184.0000000000 7057577.0000000000 024 Salt Lake Basin Operating No No Cond uncomp (lab) 1960.000 uS/cm on 08 12 1992

20072150 Ground Borehole or Well 02411199 CAMPWELL CAMP WELL 51.0000000000 223530.0000000000 7058214.0000000000 024 Salt Lake Basin Operating No No Borehole water supply 22.730 m3/day on 01 01 1000 Static water level 18.290 m from Ground level on 01 01 1000
20072154 Ground Unknown 02414707 OPEN CUT MINES OPEN CUT MINES 51.0000000000 226322.0000000000 7052356.0000000000 024 Salt Lake Basin No No
20072155 Ground Unknown 02414708 WILUNA SCHOOL WILUNA SCHOOL 51.0000000000 223532.0000000000 7055520.0000000000 024 Salt Lake Basin 01 01 1000 Unknown No No Borehole water supply 15.000 m3/day on 01 01 1000
20072156 Ground Borehole or Well 02411203 PUMPING TEST BORE NO 1 PUMPING TEST BORE NO 1 51.0000000000 226309.0000000000 7052388.0000000000 024 Salt Lake Basin Investigation 10 12 1985 Known day Yes Yes Borehole water supply 810.000 m3/day on 10 12 1985 Static water level 4.900 m from Ground level on 10 12 1985 TDSolids (in situ) 4395.000 mg/L on 10 12 1985
20071856 Ground Borehole or Well 02411049 HOMESTEAD WELL HOMESTEAD WELL 51.0000000000 228108.0000000000 7055246.0000000000 024 Salt Lake Basin Operating 01 01 1000 Unknown No No Borehole water supply 9.092 m3/day on 01 01 1000 Static water level 4.570 m from Ground level on 01 01 1000 TDSolids (in situ) 900.000 mg/L on 02 01 1000
23011785 Meteorolog Rainfall 51.0000000000 223624.5500000000 7055822.2400000000 024 Salt Lake Basin Operating No No
20071966 Ground Borehole or Well 02411088 W 3 A W 3 A 51.0000000000 228652.0000000000 7053945.0000000000 024 Salt Lake Basin Observation 04 07 1979 Known day Top of top inlet =5m, B Yes Yes Static water level 5.140 m from Ground level on 04 07 1979 TDSolids (in situ) 575.000 mg/L on 04 07 1979
20071964 Ground Borehole or Well 02411086 W1A W1A 51.0000000000 228652.0000000000 7053945.0000000000 024 Salt Lake Basin Observation 30 06 1979 Known year Yes Yes Borehole water supply 113.000 m3/day on 30 06 1979 Static water level 4.050 m from Ground level on 30 06 1979 TDSolids (in situ) 670.000 mg/L on 30 06 1979
20072178 Ground Borehole or Well 02411221 PUMPING TEST BORE NO 2 PUMPING TEST BORE NO 2 51.0000000000 225626.0000000000 7052125.0000000000 024 Salt Lake Basin Investigation 11 12 1985 Known day Top of top inlet =4.5m, Yes Yes Static water level 4.180 m from Ground level on 11 12 1985 TDSolids (in situ) 4620.000 mg/L on 11 12 1985
20072179 Ground Borehole or Well 02411222 PUMPING TEST BORE NO 3 PUMPING TEST BORE NO 3 51.0000000000 224877.0000000000 7051619.0000000000 024 Salt Lake Basin Investigation 15 12 1985 Known day Top of top inlet =4m, B Yes Yes Borehole water supply 1000.000 m3/day on 15 12 1985 Static water level 5.000 m from Ground level on 15 12 1985 TDSolids (in situ) 3430.000 mg/L on 15 12 1985
20071965 Ground Borehole or Well 02411087 W1TP W1TP 51.0000000000 228652.0000000000 7053945.0000000000 024 Salt Lake Basin Investigation/Production 11 07 1979 Known day Top of top inlet =9m, B Yes Yes Borehole water supply 82.000 m3/day on 11 07 1979 Static water level 4.170 m from Ground level on 11 07 1979 TDSolids (in situ) 670.000 mg/L on 11 07 1979
20071857 Ground Borehole or Well 02411050 MORRISSEY WELL MORRISSEY WELL 51.0000000000 227918.0000000000 7054234.0000000000 024 Salt Lake Basin Operating 01 01 1000 Unknown No No Borehole water supply 9.092 m3/day on 01 01 1000 Static water level 3.050 m from Ground level on 01 01 1000
20072152 Ground Borehole or Well 02411201 HAYES WELL HAYES WELL 51.0000000000 220228.0000000000 7053626.0000000000 024 Salt Lake Basin Operating 01 01 1000 Unknown No No Borehole water supply 6.819 m3/day on 01 01 1000 Static water level 8.840 m from Ground level on 30 06 1971 TDSolids (in situ) 1060.000 mg/L on 30 06 1971
20072181 Ground Borehole or Well 02411224 PUMPING TEST BORE NO 5 PUMPING TEST BORE NO 5 51.0000000000 223539.0000000000 7050895.0000000000 024 Salt Lake Basin Investigation 13 12 1985 Known day Top of top inlet =4m, B Yes Yes Borehole water supply 765.000 m3/day on 13 12 1985 Static water level 4.470 m from Ground level on 13 12 1985 TDSolids (in situ) 6170.000 mg/L on 13 12 1985
20071872 Ground Borehole or Well 02411051 NO. 103 RESERVATION WELL NO. 103 RESERVATION WELL 51.0000000000 229011.0000000000 7055132.0000000000 024 Salt Lake Basin 01 01 1000 Unknown Yes Yes TDSolids (in situ) 640.000 mg/L on 01 01 1000
20071967 Ground Borehole or Well 02411089 W 4A W 4A 51.0000000000 228652.0000000000 7053945.0000000000 024 Salt Lake Basin 04 07 1979 Known day Top of top inlet =4m, B Yes Yes Static water level 3.760 m from Ground level on 04 07 1979 TDSolids (in situ) 650.000 mg/L on 04 07 1979
20072180 Ground Borehole or Well 02411223 PUMPING TEST BORE NO 4 PUMPING TEST BORE NO 4 51.0000000000 224163.0000000000 7051272.0000000000 024 Salt Lake Basin 13 12 1985 Known day Top of top inlet =4m, B Yes Yes Borehole water supply 780.000 m3/day on 13 12 1985 Static water level 4.600 m from Ground level on 13 12 1985 TDSolids (in situ) 4215.000 mg/L on 13 12 1985
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PPlate 1. Former tank storage area with earth bund 

 

Plate 2. Concrete bund   
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Plate 3. Former State Battery located to the north east of the site.  

 

Plate 4. Widespread asbestos contamination on the surface soils of the site. Photograph 
is of sample location S1 in the north-west of the site.  
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Plate 5: Example of concrete pad likely associated with former residential building 

 

Plate 6: Example of concrete pad potentially associated with light industrial landuse 
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Plate 7: Railway goods shed 

 

Plate 8: Salt staining in vicinity of former battery storage area  
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Plate 9: Example of general machinery/waste dumping on site 

 

Plate 10: Off- site drainage culvert beneath former railway line 
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Plate 11: Off-site drainage to Goldfields Highway 
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AAPPENDIX G 
Site Survey 
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AAPPENDIX H 
Existing Production Well Borelogs 
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