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1 EXECUTIVE SUMMARY 
 
The site (Lot T PS521564V) consists of 43.32 ha and is situated in an urban fringe area 
approximately 22 km southwest of Melbourne.  The land is currently zoned Urban Growth Zone 
and situated in the Lincoln Heath South PSP; proposed for residential development.  Under 
Schedule 15 to the Urban Growth Zone applications to use or develop the land for a sensitive use 
(including residential) must be accompanied by a further environmental site assessment by a 
suitably qualified professional - which in this case takes account of previous assessment works 
completed for the Lincoln Heath site (identified as Lots 1 and 2 on PS325664K) in July 2002 
(Atma Environmental report #134 “Environmental Site Assessment: Cnr. Sneydes & Point Cook Roads, 
Point Cook, Victoria”.   
 
To address the above requirement Atma Environmental has completed a further more detailed 
assessment of the soil and groundwater conditions at the site with respect to sensitive land uses 
and potential groundwater impacts of/on the development area.  This has included a site detailed 
historical review, inspection of the site, and intrusive soil and groundwater sampling 
investigations with updated assessment of the results against current land use criteria. 
 
The site is currently used for cropping purposes (fallow in part), and has been since at least 1945.  
The subject site was part of larger holding (known as Lincoln Heath), until recently comprising 
land to the immediate north and west up.  A former homestead and shedding area was located 
within that adjacent area, however, that area is not co-incident with the site under investigation.   
 
The site historical review confirms that the only past land uses within 360-438 Point Cook Road 
have been agricultural.  No former buildings or areas of occupation such as work areas, sheds, 
livestock dips, dwellings are identified within the site boundary.  No former mining, quarrying, 
landfilling, or other commercial/industrial uses of the land have occurred. Inspection of the site 
indicates that site use has not altered since completion of site sampling in 2001.  The land is not 
considered to be ‘potentially contaminated land’ and an environmental audit of the site is not 
required in accordance with Ministerial Direction No. 1. 
 
To confirm the suitability of the site for sensitive uses a further detailed assessment of the site was 
carried out by a program of soil and groundwater investigation. Sampling of soils at seven 
representative locations with lab analysis for metals, OCPs and OPPs (contaminants associated 
with agricultural practice), indicated that soils meet Ecological Investigation Levels applicable for 
standard residential and urban parkland settings; and that no soil results exceed human health 
investigation or screening levels, also applicable for standard residential settings.  We conclude 
that the land can be considered suitable for sensitive uses. 
 
Assessment of groundwater conditions in the Lincoln Heath site suggest that Segment C 
groundwater is expected at depths of between 3 and 9 m below ground level.  Impacts on the 
proposed development (as may be due to shallow groundwater or contamination) are not 
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anticipated.   Contamination assessment of the groundwater carried out on the Lincoln Heath 
site closer to potential contaminant source areas failed to identify groundwater contamination 
impacts.  No suspected sources of groundwater contamination are present on Lot T.  
Groundwater concentrations of certain intrinsic background parameters (such as TDS) limit the 
desirability of groundwater use for livestock watering and/or primary contact recreational use. 
 
Inspection of the site identified possible small areas of tipped material.  It is recommended that 
care be taken during site development to appropriately manage any undisclosed rubbish or fill 
found.  No further site contamination investigation is considered warranted. 
 

2 INTRODUCTION 
 

Atma Environmental Pty Ltd is a member of the Australian Contaminated Land Consultants 
Association (ACLCA).  This report has been prepared and approved by Mr. Glenn Berry, 
Principal Environmental Consultant for Atma Environmental.  Mr. Berry, B.Sc. (Specialisation 
in Geology) has some 29 years contaminated land experience and is a Certified Environmental 
Practitioner (CEnvP) under an initiative of the Environment Institute of Australia and New 
Zealand (EIANZ). The CEnvP is Australasia’s first certification scheme for general 
environmental practice, and one of the first in the world. The development of CEnvP was 
supported by the Australian Government Department of the Environment and Heritage. 

 

2.1 Purpose 

 
Pursuant to Schedule 15 of the Urban Growth Zone, the purpose of this report is to: 
 

 Document the findings of a further detailed assessment of potential contaminants on the 
subject land; 

 Provide advice on whether the environmental condition of the land is suitable for the 
proposed use and whether an environmental audit of all, or any part of it is recommended 
having regard to the Potentially Contaminated Land General Practice Note, June 2005 
(DSE);  

 Provide further detailed assessment of surface and subsurface water conditions; and 
 Provide remediation actions for any potentially contaminated land. 

 

2.2 Limitations and Exceptions of Assessment 

 
The historical review consists of a records review and a site visit.  Soil testing was based on good 
practice and relevant guidelines. This report describes the work undertaken and has been 
compiled for the use of Lincoln Heath Estates Pty Ltd, the Metropolitan Planning Authority and 
its agents.  Its conclusions are only valid for the purpose for which it was requested. The site 
investigation has not included a detailed review of hazardous materials or other controlled 
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substances such as asbestos. 
 
It is valid only when it is in original form and any person other than Lincoln Heath Estates Pty 
Ltd, the Metropolitan Planning Authority and its agents who rely on the report without specific 
reference to and permission from Atma Environmental Pty Ltd do so at their own risk.  
 
While every care has been taken in the compilation of this report, to the extent that its 
conclusions are based on the analysis of the data made available by your organisation or by a 
third party, no responsibility or liability is accepted for consequences arising from either errors or 
omissions in that data, or from factors or data which were not made available to Atma 
Environmental Pty Ltd or which Atma Environmental Pty Ltd could not ascertain by reasonable 
inquiry in the ordinary course of its investigation. 
 
Environmental site assessments document property conditions at the time they are conducted. 
These conditions may change over time. 
 

2.3 Limiting Conditions and Methodology 

 
The methodology used in preparation of this report follows generally acceptable guidelines and 
practices found in Australia such as National Environment Protection Council (NEPC), 
‘National Environment Protection (Assessment of Site Contamination) Amendment Measure (No. 1)’, 2013 
and relevant parts of Australian Standard AS 4482.1 - 2005, Guide to the sampling and investigation 
of potentially contaminated soil, Part 1: Non-volatile and semi-volatile compounds.   
 
AS4482.1 only gives recommendation on the minimum number of grid locations for areas 
smaller than 5 hectares. The site at Point Cook is considerably bigger covering an area of 
approximately 44 ha. A grid spacing of 250 m was considered reasonable for a site of this area, 
given the results of the site historical review and absence of potentially contaminating past land 
uses. In total seven soil sampling locations and three off-site groundwater investigation locations 
were utilised for this investigation.   
 

3 SITE DESCRIPTION 

3.1 Location and Legal Description 

 
The subject property is located approximately 600 m south of Sneydes Road at 360-438 Point 
Cook Road, Point Cook, Victoria.  The site lies approximately 22 km southwest of the 
Melbourne city-centre in the City of Wyndham.  Figure 1 shows a location map for the site.  The 
Melway reference for the site is 207-K11. 
 
The legal description of the property under investigation is given as Lot T PS 521564.  The 
historical titles are given in Appendix A. 
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3.2 Site and Vicinity Characteristics 

 
The site is situated in a former agricultural area, now urban fringe development land.  Pastoral / 
agricultural land is present to the south and east of the site, while the land to the north and west 
is currently being developed for residential use.   
 
The site is bordered to the eastern side by Point Cook Road. While most land use to the east 
remains agricultural a large contractor’s yard is noted opposite the site over Point Cook Road. 
There are wetlands located to the southwest, approximately 300 m distant.  Port Phillip Bay lies 
3.4 km to the south of the site.   
 
The property consists of one lot, which covers a total area of 43.32 Hectares; and is broadly 
rectangular with dimensions of approximately 600 m x 600 m.  The topography of the site is 
relatively flat, with a slight south-facing aspect.  Figure 2 shows the main site features.   
 

3.3 Site Improvements 

 
The site contains no buildings, other above ground structures, or roadways.  No dams or water 
infrastructure is noted on the site. The boundary is fenced. 
 

3.4 Current and Past Uses of the Property 

 
The northern part of the site is currently being used for hay cropping purposes.  The southern 
part of the land appears to be fallow. 
 
A review of historical aerial photographs and an interview with the former lessee of the site 
confirmed that from at least 1945 onwards the site had been used for both running sheep and 
growing crops.  Land use prior to 1945 is also presumed to have also been pastoral /agricultural.  
There is no evidence of past mining, industrial or commercial usage of the site. 
 
‘Potentially contaminated land’ is defined under Ministerial Direction No.1 as “land used or known 
to have been used for a) industry, b) mining, or c) the storage of chemical, gas, wastes or liquid 
fuel (if not ancillary to another use of the land)”.  The site does not meet this definition.  
Consequently, an environmental audit of the site with respect to the proposed sensitive use is not 
required. 
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4 RECORDS REVIEW 

4.1 Standard Environmental Record Sources 

 
In conducting a site assessment, numerous standard record sources were reviewed in connection 
with the property, to help identify recognised environmental conditions in association with the 
property.  Some records reviewed not only pertain to the property under investigation, but also to 
properties within a minimum search distance, to help assess the likelihood of problems from 
migrating contaminants or hazardous substances.  A minimum search distance of 1 km has been 
used when reviewing these standard environmental record sources.  
 
The following sources have been checked in conducting this site assessment: 
 

 Priority Sites Register (EPA Victoria website). 
    List of Issued Certificates & Statements of Environmental Audit (EPA Victoria website) 

 
A review of these sources indicates that there are no sites from the Priority List within the search 
distance. There are no Certificates or Statements of Environmental Audit issued within the 
minimum search distance.  This suggests that the land within this area does not generally exhibit 
significant levels of contamination that could restrict the potentially beneficial uses of the land.  
There are no petroleum service stations adjacent to the site.  The nearest service station is 
approximately 200 m north of the Sneydes Road/Point Cook Road intersection. 
 

4.2 Physical Setting Sources 

 
The site geology has been determined from the Geological Survey of Victorian 1:63360 scale map 
sheet Melbourne SJ55-1 (1974).  The land at the site is shown to be Quaternary (Recent) aged 
Newer Volcanics.  This consists of a thin veneer of windblown brown silt and clayey silt (loess) 
over olivine basalt, olivine labradorite basalt, dark to light grey, coarsely vesicular, minor 
interbedded silty sand and baked soils.  No major faults are shown to exist across the site.  The 
elevation of the site is approximately 20 m above sea level.  The closest topographic feature is 
George Hill located approximately 500m southeast of the site. 
 

Review of the Visualising Victoria’s Groundwater website suggests that groundwater may be 
expected at depths of less than 5 m in the vicinity of the site and this is consistent with the 
presence of wetlands southwest of the site. The Department of Natural Resources and 
Environment Victorian Groundwater Beneficial Use map series indicates that the upper aquifer is 
likely to contain 3,501 – 13,000 mg/L total dissolved solids placing the groundwater in Segment 
‘C’.  Under Segment C the following Beneficial Uses of Groundwater are protected: 
 

 Stock Watering; 
 Industrial Water Use 
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 Primary Contact Recreation; and  
 Buildings & Structures 

 
The anticipated direction of groundwater flow below the site is towards the south to southwest. 
 

4.3 Review of Other Historical Information Sources 

 
Aerial Photographs 

 
Examination of aerial photographs from 1945, 1960, 1968, 1972, 1984 and 1991 was undertaken 
to confirm the past site history.  A number of these are presented on Figure 3 (1968), Figure 4 
(1972), Figure 5 (1984) and Figure 6 (1991).  The background image for Figure 2 shows the site 
as it exists currently (dated 7 November 2014). 
 
Aerial photography prior to 1942 was unavailable.  The 1945 aerial photograph for the site shows 
a drain running northwest to southeast across the site’s northeast corner.  The site is evidently a 
part of a larger holding encompassing the new subdivisions to the north and west of the subject 
site.  The homestead area for this larger holding lies approximately 250 m away from the site’s 
north western corner.  The subject site use is agricultural.  Nearby wetlands that are present in 
later photos appear to have been drained and farmed in this photograph.  The site usage appears 
to involve both cropping and grazing. 
 
The 1960 aerial photograph shows the drain running northwest to southeast across the NE site 
corner.  The subject site use is agricultural.  The old homestead, shearing shed and associated 
sheds are still present off site to northwest.  Wetlands at the southern boundary of the property 
are no longer being drained, and are farmed.  There is a dam on the east boundary of the site 
near the northeast site corner.  
 
The 1968 aerial photograph shows the drain running northwest to southeast across the site.  The 
subject site use is for cropping, although the southern portion is fallow. A north-south running 
farm track is clearly evident. The old homestead, shearing shed and associated sheds are still 
present off site to the northwest. The dam on the northeast corner of the site is still present. 
 
The 1972 aerial photograph shows the drain running northwest to southeast across the site.  Site 
use is agricultural. The off-site homestead, shearing shed and associated sheds are still present.  
The dam on the northeast corner of the site is still present.   
 
The 1984 aerial photograph shows the drain running northwest to southeast across the site.  The 
dam at the far east end of the drain on the north side appears to have been backfilled.  Site use is 
clearly cropping.  There are no buildings. The old homestead, shearing shed and associated sheds 
are still present.   
 
The 1991 aerial photograph shows the drain running northwest to southeast across the site.  Site 
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use is agricultural. The old homestead, shearing shed and associated sheds to the northwest off 
site are still present 
 
The aerial photography review confirms that the only discernible past land use has been 
agricultural (grazing or cropping), with no former buildings located within the area under 
investigation. 
 
Land Titles 

 
The property had been in the ownership of the Bellin family since the crown grants, vol. 8242 fol. 
659 and vol. 8669 fol. 261, were established in 1958 and 1965, respectively.  Land titles (vol. 
10129 fol. 895 [lot 1] and vol. 10129 fol. 896 [lot2]) were purchased from the Bellin family in 
1997 and 1996.  Lot 1 was purchased by Lyndenhill Pty Ltd and Lot 2 by Leenfield Pty Ltd.  It is 
understood that the land has been owned by Australand, or related entity since 2002. Copies of 
the land titles reviewed can be seen in Appendix A. 
 

5 SITE RECONNAISSANCE 
 
Atma Environmental previously conducted a site reconnaissance as part of Atma 
Environmental’s investigations at the site on 9/11/01 as part of previous assessment of a wider 
packet of land incorporating the subject site. Inspection of the site at that time focused upon the 
homestead area located off site to the northwest of the subject site.  Observations made of the 
former homestead area included: a large amount of ‘junk’, empty and partly empty oil drums, 
farm machinery, several old storage tanks, numerous above ground fuel tanks, shearing shed, 
machinery shed, and a livestock drenching area.  The homestead area was not located on Lot T. 
 
The area of the subject site was observed to be open farmland and absent of any structures or 
dams, however, the dam on the eastern end of the drainage ditch (noted from aerial photos) was 
still evident as a grown over depression.   
 
Interviews 

 
The lessee of the site in 2001, Kevin Bellin, and his father were interviewed during the site 
reconnaissance visit.  Mr Bellin senior also confirmed that the dam at the east end of the drain 
running across the site has never been backfilled, but after it had been emptied it had been 
allowed to grow over with grass.   
 
Virtual Inspection 

 
Inspection of the current site condition was accomplished utilising high resolution aerial imagery 
available from NearMap Pty Ltd dating to 7 November 2014.  The relevant imagery is used on 
Figure 2.   
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This inspection identifies the current use as being hay cropping over the northern portion with 
the southern portion lying fallow.  The aforementioned dam at the eastern end of the former site 
drainage appears over grown. Care should be taken during development to appropriately manage 
any undisclosed waste or fill potentially deposited in this location.  Likewise there appears to be a 
small deposit of paddock dumped soil near the southwestern site corner. 
 
There are no subsequent uses or site contamination issues evident since completion of the site 
sampling in 2001 requiring further investigation. 
 

6 SOIL ASSESSMENT 
 
The site history and inspection suggests that the site soil and groundwater is unlikely to be 
contaminated.  Investigation of the site was completed to provide quantifiable soil data 
demonstrating this and considered the following soil contaminants: 
 
- Organochlorine and organophosphorus pesticides (OCPs and OPPs), associated with the 

site’s past agricultural usage; and 
- Heavy Metals, associated with fertiliser impurities, herbicides, fungicides and insecticides. 
 
The site and directly adjoining land (comprising the wider Lincoln Heath located north and west 
of the subject site, extending up to Sneydes Rd) was originally investigated in 2001 by Atma 
Environmental.  The results of the investigation were presented in our report “Environmental Site 
Assessment: Cnr. Sneydes & Point Cook Roads, Point Cook, Victoria”, dated July 2002. For the 
purposes of this investigation a subset of the previous testing results are utilised and assessed 
against current land use criteria. 
 

6.1 Site Investigation Methodology 

 
Environmental sampling of unconsolidated sediments was undertaken by surface sampling with 
a spade.  Test pits and boreholes were used to target areas of concern located off site within the 
former homestead area. In addition to these target samples, a grid of 40 locations was sampled 
across the site at the surface only, with grid sample locations being spaced at 250 m intervals.  
Seven of these grid (‘G-‘) samples are located within the present subject site area. The grid was 
devised on the office computer and later downloaded onto the field GPS allowing for accurate 
positioning of sample locations. 
 
Grid soil samples are numbered by the grid number followed by the relevant depth or range of 
depths from which the sample was collected (e.g.: Sample “G01/0.5” is from test pit 1 at 0.5 m 
below ground level). Grid sample locations are shown in Figure 2. 
 
Soil sampling work was conducted on the 9th and 10th November 2001.  
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Due to the presence of an off-site tip site, a sheep dip and hydrocarbons in the soil it was decided 
to investigate the environmental condition of the groundwater beneath the larger site.  Three 
groundwater investigation wells were installed on 7th November and sampled on 12th November 
2001.  Further information on the installation and sampling of the groundwater monitoring wells 
is available in Section 8 of this report. 

 

Atma Environmental utilised Quality Assurance, sampling and equipment decontamination 
procedures based on AS4482.1-1997 for the investigation.  Copies of Atma’s internal QA 
procedures are provided in Appendix B.  
 

6.2 Sampling and Analysis Plan 

 

Grid-based samples over the site composited and were tested for Organochloride Pesticides 
(OCPs) while some were tested for Organophosphate (OPPs) also.  Selected discrete samples 
from the grid were tested for sulphate and pH. All discreet samples from the grid locations were 
tested for a suite of metals. 
 
The compositing of soil samples submitted for analysis has been performed according to the 
schedule given in Table A. 
 

Table A. Sample Compositing Schedule. 
 

Composite 
ID: 

Constituent 
Samples: 

COMP O: G19/0.15, G20/0.15, G25/0.15, G26/0.15 

COMP R: G31/0.15, G32/0.15, G37/0.15, G38/0.15 

COMP S: G33/0.15, G34/0.15, G35/0.15, G36/0.15 

  

 
Where composite sample analytical results exceeded modified ecological investigation levels, 
discrete sub-samples comprising the composite sample were tested. 
 
Groundwater samples were tested for heavy metals, TRH, BTEX, OCPs, OPPs, total dissolved 
solids (TDS), pH, hardness, cations, anions, nitrate, nitrite and a semi-volatile/volatile analysis.  
Information on sampling method is found in the Groundwater Assessment section of this report. 
 



 
              Detailed Environmental Site Assessment: 

360-438 Point Cook Rd, Point Cook, Vic. 
 

 

18 December 2014 

 
 
 

Page 10 

6.3 Comparative Criteria 

 
Soil 

 
To provide comment on the degree of site contamination and its potential risk to human health 
and terrestrial ecosystems, analytical results are compared to Ecological Investigation and 
Screening Levels (EILs and ESLs, respectively) and Health-based Investigation and Screening 
Levels (HILs) found in the “National Environment Protection (Assessment of Site Contamination) 
Measure 1999, Amendment 2013 (No. 1)” (NEPM, 2013). Analytical results may also be compared 
to CRC CARE Technical Report No. 10 (‘Health Screening Levels for Petroleum Hydrocarbons 
in Soil and Groundwater’ Friebel & Nadebaum, 2011).  
 
For purposes of this assessment, the land use scenario considered relevant for assessment of the 
site is ‘Residential’ (on the basis of the existing proposed use and zoning). 
 
Generic EILs have been developed for selected metals (i.e. copper, chromium, nickel and zinc) 
by deriving Added Contaminant Limits (ACLs) using values for Australian standard reference 
soil of 10 meq/100 g for Cation Exchange Capacity (CEC), 6.0 units for pH (CaCl2) and a 
conservative clay content of 1%, and by using the NEPM (2013) pre-set Ambient Background 
Concentrations (ABCs) for low traffic areas in Victoria. Where relevant, EILs for aged 
contaminants (applicable for contamination which has been present in soil for at least two years) 
have been used.  
 
Table 1 (appended following text) indicates the ecological and human health 
investigation/screening levels adopted for this site assessment. 
 
NEPM ‘A’ setting land uses include standard residential with garden / accessible soil, with home 
produce contributing up to 10 % of vegetable and fruit intake. This category includes preschools, 
day care centres, primary schools etc. Where the contaminant concentrations exceed the relevant 
HIL, further investigations should be carried out to determine if the concentrations present 
actually pose a health risk.  Depending on the future land use of the site, HILs for ‘A’ setting land 
uses may not be the appropriate comparative soil criteria (e.g. high density, or ‘D’ setting HILs 
may be more appropriate). 
 
Groundwater 

 
Groundwater sample results are compared to the criteria devised for the protection of the various 
Beneficial Uses of groundwater for Segment C groundwater specified earlier.  These comparative 
criteria are set out in Table 2.   
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7 SOIL ASSESSMENT RESULTS 

7.1 Soil Auguring Results 

 
The typical soil profile can be characterised as a thin layer of wind-blown silt and clayey silt, 
overlying a more plastic clay also brown, but mottled red to orange at some locations, which in 
turn overlies a layer of calcite and weathered basalt. This geology is classified as Quaternary 
(recent age) Newer Volcanics. Appendix C contains soil logs prepared from the field 
investigation work. 
 

7.2 Sample Analysis Results and Discussion 

 
Appendix E includes the Chain of Custody documentation used for delivery of the samples to the 
lab and the full NATA certified lab reports.   
 
Composite Sample Results 

 
Three four-part composite samples relating to the site were created.  Each of these composite 
samples were tested for OCP’s and for OPP’s.  All of the OCP and OPP analyses of these 
composite samples returned non-detectable results.  Further site investigation of agricultural 
pesticides against ecological or human health considerations is not considered warranted. 
 
Heavy Metals 

 

Concentrations of chrome, manganese and vanadium are elevated, however, these are associated 
with the basaltic geology of the region. No EILs are set for manganese and vanadium, although 
detected in the samples tested.  Chrome, manganese and vanadium may occur naturally at high 
levels in this area as a result of the weathering of local underlying basalt.  The local basalt is 
characterised as olivine basalt and olivine labradorite basalt of the Quaternary Newer Volcanics.  
The Australian Institute of Metallurgy lists within their reference book ‘Field Geologist’s 
Manual’, the average naturally occurring levels of Mn and V within basalt as 2,200 and 250 ppm 
respectively.  Manganese and vanadium concentrations returned for this site were below these 
naturally occurring levels. 
 
All heavy metal results are below the NEPM 2013 ‘A’ HIL or adopted EIL levels for standard 
residential land-use and urban parklands.  Further site investigation of metal contaminants 
against ecological or human health considerations is not considered warranted. 
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8 GROUNDWATER ASSESSMENT 

8.1 Background Information 

 
The Victorian EPA has prepared a State Environmental Protection Policy, or SEPP 
(Groundwaters of Victoria) to address this aspect of the environment.  The SEPP is applied by 
segmenting the groundwater environment according to the background level of total dissolved 
solids, or TDS.  The lower the TDS is, the more beneficial uses are protected. While the EPA has 
the right to make the final determination as to which segment the groundwater belongs, based on 
the measured concentration of TDS in the local groundwater (4,700 to 4,900 mg/L), it appears to 
belong to Segment C and thus beneficial uses to be protected under the policy include:  
 

 Maintenance of ecosystems; 
 Stock watering; 
 Industrial water use;  
 Primary contact recreation; and  
 Buildings and structures. 

 
To conduct the groundwater investigation a Bore Construction Licence was obtained from 
Southern Rural Water Authority for three wells.  The License is given in Appendix D along with 
copies of Atma Environmental Well Installation Records. 
 

8.2 Groundwater Investigation Method 

 
For the Lincoln Heath site assessment a total of three groundwater monitoring wells were drilled 
and installed on 7th November 2001.  MW-1 and MW-3 were installed within the former 
homestead and sheds area while MW-2 was installed in the southwest corner of the site adjacent 
to a rubbish tip. There are no former sheds or rubbish tips on Lot T. 
 
All wells were constructed using truck mounted drilling rigs to advance bores for installation of 
the monitoring wells.  Solid augers were used on soils until the bedrock was reached upon which 
the down-hole hammer was used to breakdown the basalt.  The 100 mm boreholes were drilled 
completely to the final termination depth then completed as 50 mm diameter monitoring wells.  
All wells were installed with three metre screens. 
  
Following completion of well installations, MW-1 and MW3 were developed by Whaler™ purge 
pump while MW-2 was purged using a disposable bailer due to vehicle inaccessibility.  All wells 
were allowed to stabilise for one week prior to sampling.  Each well was also purged prior to 
actual sample collection, this time all using the purge pump.  This pump was decontaminated 
between bores to avoid possible cross contamination. 
 
Dedicated bailers were used on 12th November 2001 and on 20th August 2002 to sample wells 
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MW-1 to MW-3, with care taken to minimise volatilisation of contaminants in the retrieved 
samples.  Water samples were tested by MGT, a NATA endorsed lab, for heavy metals, TRH, 
BTEX, OCPs, OPPs, total dissolved solids (TDS), pH, hardness, cations, anions, nitrate and 
nitrite.  All wells were also analysed for volatile and semi-volatile organics. 
 

8.3 Groundwater Investigation Observations 

 
Silty Clays and Clays above basalt coming in at a depth of between 2.5 – 3.3 m were encountered 
during the drilling of the monitoring wells.  The water table was found within the basalt at 
around 8 metres below ground level (m bgl) in MW-1 and MW-3 central within the site while 
MW-2 in the southwest corner has groundwater at around 2.5 m bgl within sandy clay.  Flow 
direction is considered to be south/southeast towards Port Phillip Bay and in concert with the 
site topography, however, an elevation survey was not undertaken to confirm this.   
 
No odours or hydrocarbon sheens were noted during sampling of the wells.  MW1 and MW3 
produced abundant amounts of very clear water while MW2 produced similar volumes of 
slightly turbid water, attributed to the screened interval comprising sandy clay.  Water levels 
were taken on 12 November 2001 and on 18 August 2002. 
 

Well  Screened  Screened  Casing  Water Level        Water Level 
         Interval           In  Stick-up             bgl (12/11/01)   bgl (19/08/02) 

 
MW1 7.0-10.0m   Basalt    0.54m        8.26m     8.51m       
MW2 3.0-6.0m   Sandy Clay   0.76m        2.45m     2.87m 
MW3 7.0-10.0m   Basalt    0.60m        8.52m     8.74m 

 
(bgl = means ‘below ground level’) 
 
The groundwater observations suggest groundwater will not have an impact on the site 
development due to presence of a shallow water table. 
 

8.4 Groundwater Sample Results and Discussion 

 
Table 2 summarises the analytical work conducted on the water samples.  Groundwater sample 
results are compared to the Protection of Freshwater Ecosystems and Livestock Watering criteria 
referred to in the ANZECC publication A.W.Q.G., (January 2000).  Results are also compared 
to criteria provided by the National Health and Medical Research Council (NHMRC) 2008 
levels, which are health based for Primary Contact Recreational use of groundwater. 
  
Inorganic Constituents 

 
Samples from over the site showed a trend of high chloride and sodium levels, being between 
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2,400 and 2,700 mg/L, and 1,600 and 1,700 mg/L, respectively.  These are considered typical of 
south eastern Australian groundwater’s.  TDS values are in the range of 4,700 to 4,900 mg/L 
placing the groundwater in Segment C, as expected from the records review.  The pH over the 
site is from 7.2 to 7.5 and hardness varied from 600 to 780 mg/L. 
 

Chemical Parameters 

 
The following classes of chemical contamination and metals are not detected above 
quantification limits in any of the groundwater samples tested: 
 
- Antimony  - Arsenic - Beryllium - Cadmium - Chromium - Cobalt 
- Lead  - Mercury - Molybdenum - Nickel - Selenium - Tin 
- Vanadium - BTEX - TRH  - OCPs  - OPPs  - Nitrate 
- Nitrite 
 
Of the metal parameters tested only copper, manganese and zinc were at levels detectable to the 
laboratory. Completion of a secondary round of sampling in August 2002 showed non-detectable 
concentrations of copper and zinc and either non-detectable, or much lower concentrations of 
manganese vs the initial sampling round; all of which were below criteria adopted for the 
assessment of fresh water ecosystems, livestock watering and primary contact recreational uses. 
 
The variation in results that has appeared is considered due to stabilising of the groundwater 
conditions after installation of the monitoring wells.    
 
The similarity in first round metal concentrations between bores suggests the results are 
indicative of regional background levels and therefore representative of the groundwater below 
360-438 Point Cook Rd. 
 
Assessment of the groundwater physical parameters such as TDS, hardness and sodium are 
consistent with the relevant groundwater segment and are not indicative of groundwater 
pollution, albeit not desirable for the protected uses livestock watering and primary contact 
recreational. 
 
Other chemical compounds such as PCBs, phenols, cresols, cyanide, etc. are not indicated by the 
site history and were not tested for.   
 

9 QUALITY ASSURANCE 
 
Atma Environmental collected blind duplicate and split samples. Appendix C provides the 
procedures used in collecting the soil duplicate and split samples. Results of the primary and 
duplicate samples are compared against their relative percent differences, or RPDs (the difference 
in results divided by the mean of the two results x 100). The sample RPDs are given below. 
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Table B.  QA/QC Sample RPDs. 
 

Analytical 
Parameter: 

Results G33/0.15 
(mg/kg) 

10/11/01 - MGT 

Results, DUPG2 
(mg/kg) 

10/11/01 - MGT 

RPD: 

As 8.1 8.5 4.8 
Cr 53 52 1.9 
Cu 12 12 0.0 
Ni 16 15 6.5 
Zn 31 30 3.3 

 
Analytical 
Parameter: 

Results MW3 
(mg/L) 

12/11/01 - MGT 

Results, DUP1 
(mg/L) 

12/11/01 - MGT 

RPD: 

Sn <0.005 <0.005 Effectively 0 
As <0.002 <0.002 Effectively 0 
Be <0.002 <0.002 Effectively 0 
Cd <0.002 <0.002 Effectively 0 
Cr <0.005 <0.005 Effectively 0 
Co <0.005 <0.005 Effectively 0 
Cu 0.026 0.025 3.9 
Pb <0.005 <0.005 Effectively 0 
Mn 0.031 0.029 6.7 
Hg <0.001 <0.001 Effectively 0 
Mo <0.005 <0.005 Effectively 0 
Ni <0.005 <0.005 Effectively 0 
Se <0.002 <0.002 Effectively 0 
Sn <0.005 <0.005 Effectively 0 
V <0.005 <0.005 Effectively 0 

 
The MGT data is generally reproducible as shown by the RPDs above.  The primary laboratory’s 
internal QA duplicates had acceptable RPD’s and spike recoveries (between 89 and 108 %) 
across all parameters tested for.  The laboratory also performed "method blanks" on clean 
matrices and found no detectable contaminants. 
 
Five field split samples (paired to sample collected outside the area of investigation) were 
forwarded to WSL Laboratories for analysis of five selected heavy metals and some assorted 
TPH and OCP testing.  WSL are also a NATA certified laboratory.   The primary samples were 
tested at MGT for the same analytes.  Comparing the primary and secondary laboratories 
analytical result produces generally good RPD values.  Several of these are based on quite low 
values and do not necessarily indicate laboratory errors.  
 
Because the SAP called for use of a spade for collection of readily trimmed bulk soil samples, an 
equipment decontamination rinsate sample was not collected.  With regards to background 
samples, the majority of samples taken were in the natural soil of the area, therefore no 
background samples were considered necessary. 
 
Atma Environmental logged all samples on a Sample Master List, as they were collected.  In this 
fashion, any suspected incidence of cross contamination could be tracked down by looking at the 
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order in which samples had been collected.  There are no suspected incidences of cross 
contamination in the soil sample data. 
 

10 CONCLUSIONS AND RECOMMENDATIONS 
 
The site, consisting of 43.32 ha is situated in an urban fringe area approximately 22 km southwest 
of Melbourne.  The site is currently used for cropping purposes (fallow in part), and has been 
since at least 1945.  The subject site was part of larger holding, being a part of the Lincoln Heath 
site, located to the immediate north and west up.  A former homestead and shedding area was 
located within that adjacent area, however, that area is not co-incident with the site under 
investigation.   
 
The site historical review confirms that the only past land uses within 360-438 Point Cook Road 
have been agricultural.  No former buildings or areas of occupation such as work areas, sheds, 
livestock dips, dwellings are identified within the site boundary.  No former mining, quarrying, 
landfilling, or other commercial/industrial uses of the land have occurred. Inspection of the site 
indicates that site use has not altered since completion of site sampling in 2001.  The land is not 
considered to be ‘potentially contaminated land’ and an environmental audit of the site is not 
required in accordance with Ministerial Direction No. 1. 
 
To confirm the suitability of the site for sensitive uses a further detailed assessment of the site was 
carried out by a program of soil and groundwater investigation. Sampling of soils at seven 
representative locations with lab analysis for metals, OCPs and OPPs (contaminants associated 
with agricultural practice), indicated that soils meet Ecological Investigation Levels applicable for 
standard residential and urban parkland settings; and that no soil results exceed human health 
investigation or screening levels, also applicable for standard residential settings.  We conclude 
that the land is considered suitable for sensitive uses. 
 
Assessment of groundwater conditions suggest that Segment C groundwater is expected at depths 
of between 3 and 9 m below ground level.  Impacts on the proposed development as may be due 
to shallow groundwater or contamination are not anticipated.   Contamination assessment of the 
groundwater carried out on Lincoln Heath site closer to potential contaminant source areas failed 
to identify groundwater contamination impacts.  No suspected sources of groundwater 
contamination are present on Lot T.  Groundwater concentrations of certain intrinsic 
background parameters (such as TDS) limit the desirability of groundwater use for livestock 
watering and/or primary contact recreational use. 
 
Inspection of the site identified possible small areas of tipped material.  Care should be taken 
during site development to appropriately manage any undisclosed rubbish or fill found. 
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Figure 3. Aerial Photograph 1968
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Figure 4. Aerial Photograph 1972
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Figure 5. Aerial Photograph 1984
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Figure 6. Aerial Photograph 1991
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Table 1.   Analytical Summary - Soil

PROJECT: #1209 POINT COOK
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G25/0.15 MGT 10/11/2001 <10 9.9 <2 <0.5 81 12 13 14 340 <0.1 <10 19 <2 <10 120 33

G32/0.15 MGT 10/11/2001 <10 7.0 <2 <0.5 44 7.7 11 10 270 <0.1 <10 14 <2 <10 62 27

G33/0.15 MGT 10/11/2001 <10 8.1 <2 <0.5 53 10 12 12 310 <0.1 <10 16 <2 <10 74 31

G34/0.15 MGT 10/11/2001 <10 9.1 <2 <0.5 96 18 15 13 670 <0.1 <10 30 <2 <10 91 40 7.15

G35/0.15 MGT 10/11/2001 <10 6.9 <2 <0.5 40 9.2 11 12 300 <0.1 <10 15 <2 <10 57 28

G36/0.15 MGT 10/11/2001 <10 8.4 <2 <0.5 59 19 18 12 690 <0.1 <10 28 <2 <10 56 36 <20

G37/0.15 MGT 10/11/2001 <10 5.6 <2 <0.5 36 6.9 13 9.9 210 <0.1 <10 16 <2 <10 40 29 20 7.28

COMP O MGT 10/11/2001 N.D. N.D.

COMP R MGT 10/11/2001 N.D. N.D.

COMP S MGT 10/11/2001 N.D. N.D.

NEPM 2013 EILs Resid/Parkland: 40 100 n/a n/a 410 n/a 200 1100 n/a n/a n/a 170 n/a n/a n/a 440 180& vary n/a n/a

NEPM 2013 'A' HILs: n/a 100 OC 20 100^ 100 6000 300 3800 40^^ n/a 400 200 n/a n/a 7400 vary vary n/a n/a

^ Cr VI criterion & OCP criterion is for DDT
^^ Inorganic Mercury criterion n/a Means Not Available.
Bold type exceeds NEPM EIL or HIL criteria Blank space indicates no test performed



Table 2.   Analytical Summary - Groundwater

PROJECT:   1209 POINT COOK

Water Sample ID: MW-1 MW-1 MW-2 MW-2 MW-3 DUP1 MW-3 SPLIT MW3

Laboratory: MGT MGT MGT MGT MGT MGT MGT ALS

Date: 12/11/2001 20/08/2002 12/11/2002 20/08/2002 12/11/2001 12/11/2001 20/08/2002 20/08/2002

Analysis: (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Antimony (Sn) <0.005 <0.05 <0.005 <0.05 <0.005 <0.005 <0.05 0.009 n/a n/a

Arsenic (As) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 0.013 (AsV) 0.500 0.007

Beryllium (Be) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.00013 n/a n/a

Cadmium (Cd) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0002 0.050 0.002

Chromium (Cr) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 n/a 1.000 n/a

Cobalt (Co) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0028 1.000 n/a

Copper (Cu) 0.026 <0.005 0.026 <0.005 0.026 0.025 <0.005 0.002 0.0014 0.400 2.0

Lead (Pb) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0034 0.100 0.01

Manganese (Mn) 0.033 <0.005 0.030 0.070 0.031 0.029 <0.005 <0.001 1.900 n/a 0.500

Mercury (Hg) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0006 0.002 0.001

Molybdenum (Mo) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 n/a 0.150 0.050

Nickel (Ni) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.011 1.00 0.020

Selenium (Se) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.020 0.011 0.020 0.010

Tin (Sn) <0.005 <0.05 <0.005 <0.05 <0.005 <0.005 <0.05 0.003 n/a n/a

Vanadium (V) <0.005 <0.05 <0.005 <0.05 <0.005 <0.005 <0.05 0.006 n/a n/a

Zinc (Zn) 0.041 <0.005 0.027 <0.005 0.029 0.029 <0.005 <0.001 0.008 20.0 n/a

Chloride 2400 2300 2600 2200 2700 2700 2400 n/a n/a n/a

Sulphate 160 150 170 160 170 150 n/a 1,000 500

Bicarbonate 500 480 550 520 550 490 n/a n/a n/a

Carbonate <0.05 <0.5 <0.05 <0.5 <0.05 <0.5 n/a n/a n/a

TDS 4800 5100 4900 5000 4700 5000 4900 n/a 2,000 n/a

pH 7.4 7.7 7.2 7.6 7.5 7.7 n/a n/a n/a

Hardness 600 780 680 n/a n/a 500

EC 7700 7500 7700 n/a 280 n/a

BTEX <0.001 <0.001 <0.001 varies n/a 0.010 (benzene)

TRHs ND ND ND n/a n/a no film/odour

OCPs ND ND ND varies n/a 0.001-1.0

OPPs ND ND ND varies n/a n/a

Calcium 41 35 50 37 55 38 n/a 1,000 n/a

Magnesium 130 100 170 130 140 130 n/a n/a n/a

Potassium 19 15 17 14 19 19 n/a n/a n/a

Sodium 1600 1600 1600 1500 1700 1600 n/a n/a 300

Nitrate <0.05 <0.05 <0.05 0.158 90.3 11.29

ANZECC 2000 
Aquatic 

Ecosystems 
(Freshwaters)

NHMRC 2008 
Primary 
Contact 

Recreation

ANZECC 
2000 

Livestock 
Water 

Nitrite <0.05 <0.05 <0.05 n/a 9.12 0.912

Qualitative Semi-volatile Scan ND ND ND n/a n/a n/a

Qualitative Volatile Scan ND ND ND n/a n/a n/a

ND means not detectable; n/a mean no criterion available.
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Table X. Grid Sample Soil Descriptions

Project Ref.: 1209 Location:   Point Cook

Date:   10/11/01 Site Co-ordinator:   Glenn Berry

Sample Soil Description Sample Soil Description

G01/0.15 LOESS, red-brown, dry, dense G22/0.15 CLAY LOESS, red-brown, moderate dense, dry

G02/0.15 SILTY LOESS, red-brown, dry, dense G23/0.15 SILTY CLAY, brown, dry, very firm

G03/0.15 SILTY CLAY LOESS, red-brown, dry, dense, minor bulkflecks G24/0.15 LOESS, bright red-brown, dry, dense, crumbly

G04/0.15 SILTY CLAY, brown, moist, less dense, slightly plastic G25/0.15 No decscription available

G05/0.15 CLAY LOESS, red-brown, bright, dense, ferruginous G26/0.15 LOESS, red-brown, dry, slightly dense

G06/0.15 very slight loess, red-brown, Fe nods, dry, dense G27/0.15 CLAY LOESS, dry, red-brown, dense, some Fe

G07/0.15 SILTY LOESS, brown, moist going dry, plastic G28/0.15 SILTY CLAY, red-brown, slightly moist, ferrug., dense, bulk flecks, coarse sand

G08/0.15 LOESS, red-brown, bright in part, dry, dense G29/0.15 SILTY LOESS, brown, dry, dense

G09/0.15 CLAY LOESS, red-brown, dense, slightly moist G30/0.15 CLAY LOESS, red-brown, slightly moist, dense, some Fe

G10/0.15 SILTY CLAY, bright red-brown, dry, very dense G31/0.15 SILTY CLAY LOESS, grey-brown, dry, dense, ferruginous

G11/0.15 LOESS, brown, dry dense G32/0.15 SILTY CLAY LOESS, very dense, dry, red-brown

G12/0.15 LOESS, brown, dry dense G33/0.15 SILTY LOESS, red-brown, dense, dry

G13/0.15 SILTY LOESS, red-brown, dry, dense G34/0.15 SANDY LOESS, bright red-brown, dry, dense

G14/0.15 SILTY LOESS, red-brown, dry, dense G35/0.15 LOESS, brown, dry, moderate dense, loose

G15/0 15 CLAY LOESS d b d d G36/0 15 SILTY CLAY d k b fi d iG15/0.15 CLAY LOESS, red-brown, dry, dense G36/0.15 SILTY CLAY, dark grey-brown, very firm, dry, organic

G16/0.15 CLAY LOESS, brown, dry, dense G37/0.15 CLAY, grey, plastic, moist

G17/0.15 SILTY CLAY, brown, very dense, dry, some Fe G38/0.15 SILTY CLAY LOESS, dark grey-brown, firm, slightly moist, organic

G18/0.15 SILTY CLAY LOESS, red-brown, dense, dry, deep cracked G39/0.15 SILTY CLAY LOESS, red-brown, dry, dense

G19/0.15 CLAY LOESS, red-brown, dense, dry, ferruginous G40/0.15 CLAY LOESS, red-brown, dry, slightly dense

G20/0.15 CLAY LOESS, brown, dry, very dense G06B/0.15 Organic topsoil, bulk, dry, stressed vegetaion

G21/0.15 LOESS, brown, dry, very dense G20B/0.15 SILTY LOESS, red-brown, dense, dry

Sampling Locations specific to 360-438 Point Cook Road (2014) are highlighted in grey.


































































































