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Executive Summary
Introduction

Jacobs Group (Australia) Pty Ltd (Jacobs) was commissioned by Stamoulis Property Group to undertake a Land
Capability Assessment (LCA) for the Merrimu Precinct Structure Plan (PSP) located in Merrimu, Victoria,
hereafter referred to as “the project area”.

The project area has been identified as future land supply for residential use. The primary objective of the LCA
presented in this report, is to identify opportunities and constraints related to hydrological, hydrogeological,
geotechnical and contaminated land conditions in the project area related to the nature of the area itself and
current, past and/or future land uses.

Scope of work

The following scope of work was undertaken to achieve the objective of the LCA:

· Stage 1 - Collection and review of relevant information (including the use of literature sources) for the
purposes of identifying hydrological, hydrogeological, geotechnical and contamination issues relevant to
the project area; and

· Stage 2 - Inspection of selected areas within the project area for potential sources of contamination and
areas of geotechnical, hydrological and hydrogeological significance identified during the data review.

The approach and findings of the assessment, together with supporting information, are documented within this
report.

Conclusions

Geotechnical assessment

Based on the available geological information, it was identified that the project area is underlain by highly
reactive residual clay overlying basalt rock. An indicative site classification of Class “H2 to E” has been assigned
in accordance with Table D1, Australian Standard 2870-1996. Based on this classification, key geotechnical
considerations associated with development of the project area include the depth and reactivity of the basaltic
clay, as this drives the site classification and corresponding foundation selection, potential for differential
settlement and general behaviour of excavations in these types of soils.

In addition to the soil classification, fill soil, if present, is expected to be uncontrolled and may not be suitable for
development in its present state, as well as areas subject to poor drainage which may comprise soft material
that provides low bearing capacity for foundations.

Geological features such as excised gullies and other erosion features, and localised areas of land instability
are potentially present.  Such geological features will need to be considered in the planning phase of the project
when siting infrastructure and areas for development.

More site specific commentary could be provided once the layout and details of proposed infrastructure on the
project areas is finalised.

Hydrogeological assessment

Within project area there does not appear to be any significant hydrogeological constraints which would render
the land unsuitable for development. However, along the Pyrites Creek and the Lerderderg River it is likely that
shallow groundwater tables will exist. The following issues would need to be considered in the planning and
design of any development:

· The shallow water table along the watercourses may cause groundwater inflow to excavations;
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· The saline nature of the groundwater may require careful monitoring if dewatering or extraction was
required; and

· Decreased local groundwater recharge in winter and early spring has the potential to reduce discharge to
nearby surface water features, which could potentially have a negative impact on the ecological health of
local waterways.

Opportunities for groundwater use are limited by the expected salinity. Site specific testing would confirm the
degree of salinity. If a lower salinity is encountered or the water can be mixed with a less saline source there
could be an opportunity for use as garden watering and irrigation of parks and ovals.

Hydrology assessment

Local surface water flows in the project area will need to be appropriately managed throughout the design
development process to maintain existing overland flow paths and avoid adverse impacts on adjoining
properties. Water quality control management measures will also need to be implemented to ensure that the
development does not impact the quality of surface water runoff and the health of downstream waterways.
Considering the above, no significant hydrological constraints that would render the land unsuitable for
development were identified within the project area.

Contamination assessment

A number of potential on-site and off-site sources of contamination were identified and allocated an area of
interest (AOI) number for identification and a qualitative contamination risk ranking. Four AOI were identified as
having a moderate contamination risk ranking, summarised as follows:

· AOI 1 where the stockpiling of fill and or waste material was observed, was allocated a moderate potential
contamination risk ranking due to the unknown nature of deposited soils and the likelihood of asbestos
containing material (ACM) being present in demolition wastes;

· AOI 3 where land is occupied by a farming residence and hobby farm was allocated a moderate potential
contamination risk ranking due to the observed evidence of waste incineration, discarded chemical drums,
containers and intermediate bulk containers (IBCs) and potential fragments of asbestos containing material
(ACM);

· AOI 5 where land is believed to have been subject to limited quarrying activities and several stockpiles of
dumped demolition waste were observed, has been allocated a moderate potential contamination risk
ranking on the basis of the unknown nature of the encountered stockpiles; and

· AOI 6 where a farming residence and private airstrip were observed was allocated a moderate potential
contamination risk ranking on the basis of the quantity and extent of chemical containers, drums,
agricultural machinery and the presence of a runway with suspected re-fuelling activities for aircraft.

Potential off-site sources of contamination as highlighted in Figure 12 were also identified. These potential
sources were allocated a low potential contamination risk ranking.

Recommendations

Geotechnical assessment

a) It is recommended that a site inspection is undertaken by an engineering geologist in order to map
geological features, such as erosion and land instability features, to assist with further planning of the
proposed development area.

b) Further drilling and collection of soil and rock samples for the purposes of assessing the engineering
properties for building foundation, road design and slope stability assessments.



Land Capability Assessment

IS225200-NP-RPT-0001 6

Hydrogeological assessment

c) In order to determine the depth to groundwater as well the hydraulic properties of the aquifers, drilling and
installation of groundwater monitoring wells is recommended. This will be applicable in terms of assessing
the risk of groundwater inflow into future excavations for construction purposes. There is no formal driver for
this, it is recommended to understand this risk.

Hydrology assessment

d) Water quality control management measures will need to be implemented to ensure that the quality of
surface water runoff and the health of downstream waterways is not adversely impacted during the
development.

Contamination assessment

e) It is recommended that an exploratory soil and groundwater investigation be undertaken at AOI that have
been identified as having a moderate potential contamination risk ranking to determine potential site specific
constraints to the future development of each AOI. These investigations may likely include targeted
sampling informed by observations made during site inspections and review of historical aerials;

f) For properties allocated a low to moderate potential contamination risk ranking where a property inspection
has not been undertaken, Jacobs recommend that this be undertaken on a property-by-property basis prior
to development, to determine the need for any further intrusive assessment works;

g) Removal of potentially contaminating infrastructure (e.g. septic tanks and above and underground storage
tanks if present) followed by soil validation sampling; and

h) Classification and appropriate removal (if required) of various stockpiles and dumped materials observed in
isolated areas. This would also include subsequent validation of the surface soils following removal. It is
noted that sampling and visual inspection of some stockpiles may indicate that the material is suitable for
re-use as part of future development, therefore, removal may not be required in all instances.
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Important note about your report

The sole purpose of this report and the associated services performed by Jacobs is to provide a Land Capability
Assessment Report in accordance with the scope of services set out in the contract between Jacobs and
Stamoulis Property Group (the client). That scope of services, as described in this report, was developed with
the client

In preparing this report, Jacobs has relied upon, and presumed accurate, any information (or confirmation of the
absence thereof) provided by the client and/or from other sources.  Except as otherwise stated in the report,
Jacobs has not attempted to verify the accuracy or completeness of any such information. If the information is
subsequently determined to be false, inaccurate or incomplete then it is possible that our observations and
conclusions as expressed in this report may change.

Jacobs derived the data in this report from information sourced from the client (if any) and/or available in the
public domain at the time or times outlined in this report.  The passage of time, manifestation of latent conditions
or impacts of future events may require further examination of the project and subsequent data analysis, and re-
evaluation of the data, findings, observations and conclusions expressed in this report. Jacobs has prepared
this report in accordance with the usual care and thoroughness of the consulting profession, for the sole
purpose described above and by reference to applicable standards, guidelines, procedures and practices at the
date of issue of this report. For the reasons outlined above, however, no other warranty or guarantee, whether
expressed or implied, is made as to the data, observations and findings expressed in this report, to the extent
permitted by law.

This report should be read in full and no excerpts are to be taken as representative of the findings.  No
responsibility is accepted by Jacobs for use of any part of this report in any other context.

This report has been prepared on behalf of, and for the exclusive use of, the client, and is subject to, and issued
in accordance with, the provisions of the contract between Jacobs and the client. Jacobs accepts no liability or
responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report by any third party.
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Abbreviations and acronyms
ACM Asbestos containing material
As Arsenic
AOI Area of interest
ASRIS Australian Soil Resources Information System
DELWP Department of Environment, Land, Water and Planning
E. coli Escherichia coli
EPA Environmental Protection Authority
IBC Intermediate bulk containers
GMA Groundwater Management Area
LCA Land Capability Assessment
LSIO Land Subject to Inundation
NEPC National Environment Protection Council
NEPM National Environmental Protection Measure
Ni Nickel
PAH Polycyclic aromatic hydrocarbons
PASS Potential acid sulfate soils
PCV Permissible Consumptive Volume
PJRA Peter J Ramsay & Associates
PSP Precinct Structure Plan
PSR Priority Sites Register

SAQP Sampling and Analysis Quality Plan
SEPP State Environmental Planning Policy
TDS Total Dissolved Solids
TPH Total petroleum hydrocarbons
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1. Introduction
1.1 Background and objectives

Jacobs was commissioned by Stamoulis Property Group to undertake a LCA for the Merrimu PSP project
located in Merrimu, Victoria, hereafter referred to as “the project area”.

The project area has been identified as future land supply for residential use. The primary objective of the LCA
presented in this report, is to identify opportunities and constraints related to contaminated land,
hydrogeological, hydrological and geotechnical conditions in the project area related to the nature of the area
itself and current, past and/or future land uses.

1.2 Scope of work

The following scope of work was undertaken to achieve the objective of the LCA:

· Stage 1 - Collection and review of relevant information (including the use of literature sources) for the
purposes of identifying hydrological, hydrogeological, geotechnical and contamination issues relevant to
the project area; and

· Stage 2 - Inspection of selected areas within the project area for hydrological, hydrogeological,
geotechnical and contamination issues identified during the data review.

The approach and findings of the assessment for each component, together with supporting information, are
documented within this report.
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2. Methodology and regulatory framework
An outline of the methodology adopted for this assessment is provided in Appendix A while a summary of the
acts, policies, guidelines and standards relevant for each stage of assessment is provided in Table 2.1.

Further information on the regulatory framework for the assessments reported herein is provided in Appendix B,

Table 2.1 : Acts, policies, guidelines and standards relevant for site assessments

Acts and Policies Guidelines and Standards How the Regulatory Framework Applies

Proposed Change to Land Use

Planning and Environment Act 1987

Ministerial Direction No. 1 –
Potentially Contaminated Land

DSE Potentially Contaminated
Land Practice Note 2005
(Department of Sustainability
and Environment, 2005)

The Planning and Environment Act requires planning authorities
to satisfy themselves that the environmental conditions of land
proposed to be used for a sensitive use, agriculture or public
open space are, or will be, suitable for that use. This is generally
done through the completion of an environmental site
assessment and audit process (see below).

Desktop Investigation (Phase 1 ESA)

Environment Protection Act 1970

Planning and Environment Act 1987

National Environment Protection
Measures (Implementation) Act 1998
(Commonwealth)

NEPM (NEPC, 2013)

AS4482.1-2005 (Standards
Australia, 2005)

AS4482.2-1999

(Standards Australia, 1999)

The Environment Protection Act and SEPPs provide the
legislative basis and policy framework for the assessment and
management of contaminated land and groundwater in Victoria.

The guidelines and standards provide guidance on the collection
of reliable information in order to assess the environmental
condition of a site appropriately.
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3. Site description
General information relating to the project area is presented in Table 3.1 below. Refer to Figure 1 attached at
the end of this report for an overview of the project area.

Table 3.1 : Details for the project area

Item Description

Location /
Address

Bences Rd, Merrimu, Victoria 3340 (centre of project area)

Australian
Map Grid
Coordinates

Centre at 277,279 mE; 5,829,477 mN

North-western extent at 276,572 mE; 5,832,306 mN

South-western extent at 276,867 mE; 5,826,724 mN

North-eastern extent at 278,364 mE; 5,831,882 mN

South-eastern extent at 278,001 mE; 5,826,210 mN

Current Title
Information

Numerous titles fall within the project area, however, certificates of title were extracted for only four properties
highlighted in the qualitative risk assessment as a having a moderate risk ranking. These certificates are summarised
in Section 4.5.

Site Area 1,205.3 hectares

Local Council Moorabool Shire Council

Current Land
Zoning

Under the Moorabool planning scheme, land within the project area is zoned as follows:

· Central extent - Rural conservation zone (RCZ): The eastern and western areas surrounding Bences Road

· South-western extent -  Farming zone (FZ): The area north of Lerderderg Park Rd.

Zoning of
Surrounding
Land

Under the Moorabool planning scheme, neighbouring land outside the project area is zoned as follows:

· Northern boundary - Public use zone – service and utility (PUZ1): The area north of Diggers Rest-Coimadai Rd

· Eastern boundary - Public conservation and resource (PCRZ): The area comprising Long Forest Conservation
Reserve

· Southern boundary - Farming zone (FZ): The area north and south of the Western Freeway

· South western boundary - General residential zone (GRZ1): The outer limits of Bacchus Marsh

· North western boundary – Special use zone schedule 2 (SUZ2): The area comprising Bacchus Marsh quarry.

Easements No easements are believed to lie within the project area.

Overlay There are no sites with an environmental audit overlay within the project area or within 1km m of the site with the
exception of the Former Bacchus Marsh Waste Water Treatment Plant (as described in Section 4.2.1). Overlays that
exist within the project area as shown in Figure 3 comprise:

· A Design and development Overlay schedule 1 (DDO1) covers the majority of the project area;

· An Environmental Significance Overlay (ESO3) covers a portion of the northern most property within the project
area as well as a Bushfire Management Overly (BMO). A small area to the south-east is also subject to an
Environmental Significance Overlay (ESO3); and

· A Significant Landscape Overlay schedule 1 (SLO1) that covers a small portion on the central western boundary.

Site Layout The project area largely comprises fields bisected by a number of roads and access tracks around Bences Road that
runs through the centre. The project area is bound by Diggers Rest-Coimadai Rd to the north, Long Forest
Conservation Reserve to the east, the Western Freeway to the south and Bacchus Marsh to the west.

Topography The project area is subject to a gentle incline to the north form the south from the Western Highway to Coimadai-
Diggers Rest Road on the order of 100 m (DELWP, 2017a)

Current Land
Uses

The majority land within the project area is currently used for agricultural purposes. The following is a summary of
current identified land uses:

· Farm residences and sheds appear to be scattered in the project area along roads and off access tracks;
· Agricultural use (growing vegetables) appears to occupy the south-western portion of the project area;
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Item Description

· Minor areas scattered in the north-eastern portion appear to be growing olive trees;
· Bacchus Hill Winery is situated in the western portion of the project area and off Lerderderg Park Road;
· Low density residential dwellings located in isolated areas on the south-eastern and western boundaries.
· A private airfield is located at the centre of the project area along Bences Road; and
· Two churches, one on Oconnell Road (to the west) and the other on Flanagans Drive (to the south) are located

within the project area.

Proposed
Land Uses

At the time of reporting, the proposed future land use for the project area is as supply for various land uses including
sensitive uses such as residential and community facilities in addition to open space and retail.

Surrounding
Land Uses

The following neighbouring land uses are summarised as being relevant to the project area:

· Bacchus Marsh quarries abuts the north-west boundary of the project area;

· Stables and horse agistment lie to the north of Diggers Rest Coimadai Road and to the north east lies Merrimu
Reservoir;

· Long Forest Nature Conservation Reserve abuts the eastern boundary of the project area; and

· Farming land abuts the south and south-western boundaries of the project area while the township of Bacchus
Marsh lies to the west of the Lerderderg River.
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4. Historical information review
This section summarises the sources of information, records and reports reviewed as part of the Stage 1
desktop assessment.

4.1 EPA Priority Sites Register

A search of the EPA’s Priority Sites Register (PSR), which lists those sites for which EPA has requirements for
active management of land and groundwater contamination, was conducted (EPA Victoria, 2017a). No sites
within the project boundary were listed on the PSR, nor were there any registered priority sites within a 1km
radius of the area. A copy of the reviewed PSR (dated 30th September 2017) is provided in Appendix C.

4.2 EPA Environmental Audit sites

Under Victoria’s Environment Protection Act 1970, statutory environmental audits of potentially contaminated
land result in the issue of a Certificate of Environmental Audit if the site is considered suitable for any beneficial
use (and land uses). Sites are issued a Statement of Environmental Audit if they are not found to be suitable for
all beneficial uses (or land uses), as defined under Section 4 of the Act. Issue of a Statement indicates that
some contamination remains at the site. A statement precludes one or more beneficial uses and/or requires
management for the site to be suitable for one or more land uses.

The Victorian EPA maintains a list of all sites for which a Certificate or Statement of Environmental Audit has
been issued in their online database (EPA Victoria, 2017b). At the time of reporting only one site identified
within a 1km radius of the project boundary as having been issued with a Statement of Environmental Audit.
The identified site was the former Bacchus Marsh Waste Water Treatment Plant located on The Avenue of
Honour, Bacchus Marsh, Victoria.

Although is it very unlikely that a certificate or statement of environmental audit would be issued if a site
represented a significant risk of off-site contamination, a review of the above environmental audit report was
undertaken to gain an appreciation of the site use history of surrounding properties and to determine if any
residual soil and/or groundwater impact at the audit site has the potential to impact upon the Bences Road
Development areas. The location of the above site is illustrated in Figure 4.

4.2.1 Former Bacchus Marsh Waste Water Treatment Plant (GHD, 2003)

The audit site is approximately 20.57 hectares in size, located on the northern side of The Avenue of Honour –
adjacent to the Western Freeway approximately 300 m south of the project area. The audit was completed in
2003 by Dr Fouad Abo of GHD with the aid of assessment consultants from Peter J Ramsay & Associates
(PJRA), Coffey Partners, Ecotec and OTEK Australia.

Formerly used as a sewage treatment facility between 1961 and 1993, it was decommissioned and subject to
site assessments and an Environmental Audit.  The Statement of Environmental Audit was issued with the
following conditions applied to groundwater (1) groundwater has been cleaned-up to the extent practicable, and
that the Authority has identified the site as being within a Groundwater Quality Restricted Use Zone and (2)
groundwater should not be abstracted from the site for uses other that of clean-up or monitoring.

Based upon the assessment undertaken it is unlikely that the contaminants of concern reported at the audit site
would have/ will impact upon the project area.

4.3 Historical aerial photo review

A review of aerial photographs from the Department of Environment, Land, Water and Planning (DELWP) taken
between 1951-1990 was undertaken to assess changes in land use. The findings of the review for the project
area and surrounding land are summarised in the Table 4.1, while the aerial photographs are presented in
Figure 5.
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Table 4.1 Aerial photograph and historical plan summary

Date
Photo /
Plan

Description

1951 Aerial
Photo

Aerial photographs from 1951 in Figure 5a show the rural nature of the project area at the time. No buildings are visible
within the project area; however, the majority of land appears to have been cleared of natural vegetation with the
exception of limited areas within the eastern boundary. Land use at the time is assumed to have been primarily
agricultural, likely for grazing of livestock as several dams are visible. Unsealed roads and tracks appear to transect the
project area, dividing one property from another.

A former quarry within the project area in the north-west is visible as a small area of disturbed ground. An additional
former quarry is visible to the south of the above feature outside the project area.

To the east of the project area, land is primarily covered with natural vegetation transacted with minor roads while to the
south and south-west areas of farming are visible. Several farming residences are present among farming fields to the
west and south-west comprising Bacchus Marsh and large irregular rectangular area of disturbed earth is visible to the
north-west.

1961 Aerial
Photo

Aerial photographs from 1961 in Figure 5b show the majority of the site with the exception of data gaps in the north.
Compared to photographs taken in 1951, no major changes are apparent with the exception of patterns of tilled earth or
disturbed vegetation in several paddocks. To the north-west a new quarry is visible between Gisborne Road and
Lerderderg Gorge Road. New farming residences and associated sheds are visible to the south-east of the project area
along Bacchus Marsh Road.

1978 Aerial
Photo

Aerial photographs from 1978 in Figure 5c reveal the project area to be relatively unaltered with some exceptions.
Patterns of tilled earth or disturbed vegetation in several paddocks appear to have changed from paddock to paddock. A
farming residence is shown to occupy land in the northern portion of the project area along with sheds and a series of
man-made dams. Several buildings (assumed to be farming residences and associated sheds) appear to occupy a small
portion of the western site of the project area north-east of Lerderderg Park Road. Several farming paddocks appear to
occupy land in between the farming residences abutting Gisborne Road.

Off-site, the quarry to the north-west appears to have increased in extent. Bacchus Marsh Waste Water Treatment Plant
is visible in the form of several holding ponds to the south of the project area. Development of land to the west towards
Bacchus Marsh’s town centre reveals significant development of previous farm land into residential areas.

1985 Aerial
Photo

Aerial photographs from 1985 in Figure 5d reveal minor development of farming residences and further agricultural use
of land within the project boundary. Several new residences and associated sheds are visible in the north, central-west
portions of the project area.

A portion of land in the north-east most portion of the project area appears to have been subject to stockpiling activities
for soil and or rock. The quarry to the north-west of the project area appears to have increased in extent and a secondary
quarry is also visible to the north.

1990 Aerial
Photo

Aerial photographs from 1990 in Figure 5e reveal that several residences were constructed in the intervening time.
Beyond the project area, quarrying activities appear to have increased to the north-west of the project area however the
surrounding lands appear relatively unchanged with the exception of further minor development of residential areas
towards Bacchus Marsh town centre.

2016 Aerial
Photo

Aerial photographs from 2016 in Figure 5f reveal an increase in the number of residences and roads within the project
area. The majority of new residences occupy the northern, western and southern-central portions, while an airstrip
accompanying a farming residence is visible in the central portion. Beyond the project area, the quarries to the north-
west appears to have joined to form single quarry of significant size. Other lands surrounding the project area appear to
be relatively unchanged.

4.4 Historical zoning records review

A review of information available from the DELWP Planning Maps Online database was undertaken to
determine the historical zoning for the site (DELWP, 2017b).  It was found that no historical zoning was
applicable to the site.
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4.5 Current certificate of title

Certificates of title were reviewed to ascertain information on the current and historical land uses of four
properties allocated the highest potential contamination risk rankings in Section 8. A summary of the title
information is provided in Appendix E with locations illustrated in Figure 11. A review of the titles is summarised
in Table 4.3.

Table 4.2 :Summary of current and historic certificates of title

 Date Volume Folio  Registered Proprietors

 Lot 2 LP221537 (AOI 1)

 2011 - current 1000 854  Gippsland and Southern Rural Water Corporation

 1991 - 2011 6128 500  Rural Water Commission of Victoria

 1968 - 1991 6128 500  State Rivers and Water Supply Commission

 1937 - 1968 6128 498  Numerous farmers

 Lot 1 PS724534 (AOI 3)

 1995 - current 11882 151  Stan & Sophie Sapurmas

 1914 - 1995 3774 620  Numerous farmers, a contractor and driver

 Lot 3 TP567257 (AOI 5)

 2008 - current 10860 918  Philip Farnell & Associates Pty Ltd

 1914 - 2008 3774 617  Numerous farmers and grazers

 Lot 2 LP125141 (AOI 6)

 1992 - current 9293 667  Philip Farnell

 1938 – 1992 6184 689  Numerous farmers

Note: Only the first volume and folio numbers in the time period are specified

All of the properties for which titles were extracted indicate that farming was the predominant land use which
agrees with the findings of the historical aerial review. The exception is AOI 1 which appears to have changed
from farming to water infrastructure and supply in 1968.

All title searches were conducted by Feigl and Newell Title Searchers. Where possible, all available titles were
reviewed for each identified parcel at the site.

4.6 Data integrity assessment

It is recognised that the prior land use information above is not exhaustive and only a relatively general history
of the sites has been established.  However, the completeness and quality of the historical data is considered to
be sufficient for the purposes of the assessment.

Table 4.3 below represents an overview of the data reviewed and identified data gaps with respect to the history
of the project area.



Land Capability Assessment

16

Table 4.3 : Information availability

Data Type
Data Completeness

Reviewed/ Available Data Period Data gaps

Priority Sites Register Most current available (30 September 2017) None identified

EPA Environmental
Audit Sites

Most current from EPA database accessed
(10/11/17, (EPA Victoria, 2017b)

None identified

Aerial photographs
Years 1951, 1961, 1978, 1985, 1990 and
2016 (approximately one set per decade)

Pre- 1951 aerials were unavailable. Aerials for the northern portion
of the project area for the year 1961 were also unavailable

Historical zoning data Unavailable No historical zoning information available

Certificates of title
At least 3 historic titles for 4 sites were
selected for review

All other properties were not reviewed
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5. Geotechnical assessment
For the purposes of this study, the geotechnical assessment covered near-surface geological conditions, soil
and rock types with respect to potential implications for infrastructure development.

5.1 Site setting

The project area is predominately underlain by basalts of the Newer Volcanics (Bullengarook Flow). This
formation is underlain by Tertiary aged Werribee Formation which is in turn underlain by the regional bedrock
consisting of marine origin sandstone, siltstone, shale and chert of the Ordovician aged Castlemaine
Supergroup. These units are sometimes overlain in valleys and on slopes by Quaternary aged alluvium and
colluvium.  The geology of the project area is shown in Figure 10.

5.2 Site characterisation

The project area is predominantly underlain by the basalt of the Newer Volcanics Formation. The upper portion
of the basalt profile in this formation (usually up to several metres) is typically weathered to highly reactive
residual clay. However, shallow rock can be encountered, and large near surface basalt boulders (known as
“floaters” or “corestones”) are often encountered in a clay matrix.

An indicative site classification of Class “H2 to E” is applicable to these conditions in accordance with AS2870-
2011 (Residential Slabs and Footings) (Standard Australia, 2003). This classification would depend on the
depth, thickness and reactivity of the clay material in this area. The thickness of the residual soil profile in the
Newer Volcanics is variable, and it is Jacobs’ experience in this area and with this geological unit that the depth
to basalt can vary significantly over relatively short horizontal distances.

Given the previous uses of the project area, it is considered that limited and localised areas of fill material may
be present. A site classification of Class “P” would apply for such areas where the history of the filling is
unknown. A site classification of Class “P” requires that footings be designed on the basis of engineering
principles as opposed to the adoption of the standard footing designs presented in AS2870. More property-
specific commentary could be provided once the layout and details of proposed infrastructure in the project area
is finalised.

The above site classifications are based on regional geological information and are intended for preliminary
consideration only. Site specific geotechnical site investigations which may include soil sampling and laboratory
testing should be undertaken prior to the design and construction of any footing systems, pavements and
associated civil infrastructure as art of any future building permit application.

5.3 Development opportunities and constraints

The following issues requiring consideration in the planning and design of any development and should be
assessed through a geotechnical site investigation.

· The depth and reactivity of the Newer Volcanics residual clay which forms the surface geology across the
site would determine the site classification for foundation design. It is expected that the site would be
considered highly reactive (Class “H2 to E”);

· The variable thickness of the clay horizon over relatively short horizontal distances can lead to differential
settlement of structures. As such, a geotechnical investigation is required to assess the depth to rock
across the site;

· Excavations in the Newer Volcanics formation can transition abruptly from readily easily excavatable clays
into high strength basalt, which may require rock breaking techniques or blasting. In the case of
developments requiring excavations, delineation of the soil/rock interface should be assessed;
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· Design of roads, drainage works and underground assets would require consideration of the highly reactive
nature of the clays to ensure serviceable performance and minimise ongoing maintenance requirements;
and

· Fill material, if present, is expected to be uncontrolled and may not be suitable as a founding material in its
current state.

Geological features such as excised gullies and other erosion features, and localised areas of land instability
are potentially present.  Such geological features will need to be considered in the planning phase of the project
when siting infrastructure and areas for development.  It is recommended that a site inspection is undertaken by
an engineering geologist in order to map these geological features
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6. Hydrogeological assessment
For the purposes of this study, the hydrogeological assessment covered the distribution and movement of
groundwater at the site with respect to potential implications for future site use.

6.1 Site settings

6.1.1 Regional hydrogeology

The project area is predominately underlain by basalts of the Newer Volcanics (Bullengarook Flow). This
formation is underlain by Tertiary aged Werribee Formation which is in turn underlain by the regional bedrock
consisting of marine origin sandstone, siltstone, shale and chert of the Ordovician aged Castlemaine
Supergroup. These units are sometimes overlain in valleys and on slopes by Quaternary aged alluvium and
colluvium.

The main aquifer at the project area is the Newer Volcanics. Within this aquifer groundwater is expected to
generally move through fractures and fissures and along the contact zones between the basalt flows.
Geological mapping suggests that this unit may be up to 60 m thick, although this has not been confirmed from
field investigations. Mapping also indicates that the Werribee Formation is around 40 m thick, however the
thickness of the alluvium and colluvial sediments are unknown.

Regional groundwater flow is likely to be towards Port Philip Bay in the south east. Local groundwater gradients
will be influenced by topography and groundwater flow across the project area is likely to be radial from the
north towards Pyrites Creek in the east and the Lerderderg River in the west and south.

The mapped depth to watertable across the project area as shown in Figure 8 varies is between 5 and 50 m.
The watertable is therefore likely to be within the Newer Volcanics, the Werribee Formation or the Ordovician
bedrock, depending on which unit is outcropping. The watertable is deeper across the higher elevation areas on
the project area and shallower near to the creeks and in the valleys. This is typical across the basalt plains,
where groundwater discharge is associated with major drainage lines, geological boundaries and topographic
depressions (e.g. wetlands). The Atlas of Groundwater Dependent Ecosystems (Bureau of Meteorology, 2017)
identifies both Pyrites Creek in the east and the Lerderderg River as having “high potential for groundwater
interaction”, therefore it is likely that the water table along the creek lines is shallow (within 2 m of ground
surface).

The Newer Volcanics has highly variable permeability, depending on the density and connectivity of fracture
zones and the portion of clay and regolith. Generally, permeability in this unit is low, with slow groundwater flow.
The Werribee Formation generally has a higher permeability than the Newer Volcanics and the bedrock aquifer
has generally low permeability, although fracture zones can result in areas of higher permeability.

Groundwater levels are monitored in a number of bores located to the west and south in the irrigation area
surrounding the Lerderderg River as shown in Plate 7.1. These bores lie in five areas where shallow bores (6 to
13 m deep) in the alluvium and a deep bore (25 to 30 m deep) in the Werribee Formation were installed. At
each are the shallow bores record shallower water levels than the deep bores, suggesting a downward
hydraulic gradient from the alluvium to the Werribee Formation. Although the bores show some seasonal
variation, the overall trend is generally stable. The Werribee Formation bores showed a decline in groundwater
levels from 2004 to 2010 but since 2010 levels have recovered. This effect is less pronounced in the alluvium
bores.
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Plate 7.1 : Groundwater levels in observation bores close to the project area (Nov 2001 – Jun 2017

6.1.2 Regional groundwater quality

The salinity of groundwater within the watertable aquifer across the project area is mapped as 7,000 to 13,000
mg/L as shown in Figure 7. The beneficial use of groundwater resources is defined in the State Environment
Protection Policy (SEPP) - Groundwaters of Victoria (Victorian Government 1997) in terms of total groundwater
salinity as outlined in Appendix A. Comparison of regional groundwater salinities (TDS) with beneficial use
segments defined in the SEPP indicates that the beneficial uses of groundwater in the vicinity of the project
area fall within Segment C. This indicates that the groundwater is suitable for industrial uses and stock watering
and is not suitable for potable water or irrigation, however, it is noted that a number of registered bores were
identified near the project area that may potentially be used for irrigation, stock watering and/ or domestic
purposes.

6.1.3 Groundwater use

The Merrimu Groundwater Management Area (GMA) exists to the south and west of the project area, underlying
the Bacchus Marsh Irrigation District. The Permissible Consumptive Volume (PCV) for this GMA is 451 ML/yr
and covers all formations within the GMA boundary to 30 m below ground level or any sediments above the
Werribee Formation. There are 15 groundwater licences in the Merrimu GMA and the unit is almost at full
allocation (440 ML/yr).

The Parwan Trading Zone underlies the southwestern part of the project area and incorporates the Werribee
Formation where it underlies the Bacchus Marsh Irrigation District. Transfers of groundwater licences are only
permitted within this zone and not between the Parwan (Werribee Formation) and the Merrimu GMA
(Quaternary deposits).

A search of the Visualising Victorian Groundwater (Federation University Australia, 2016) for the project area
shows that there are 216 bores registered within 5 km of the centre of the project area. A summary of the
groundwater bore uses as registered on Visualising Victoria’s Groundwater is provided in Figure 9. The majority
of bores with a registered use are used for irrigation purposes. These irrigation bores are concentrated in the
alluvium surrounding the Lerderderg River to the south and west.
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Table 6.1 : Summary of registered groundwater bore uses

Groundwater bore use type Number of bores registered

Irrigation 42

Stock and domestic 38

Groundwater investigation 23

Observation 16

Industrial/commercial 9

Unknown use 88

Total 216

6.2 Site Characterisation

Based on the regional hydrogeological information and bore data in the vicinity of the project area, the
conceptual hydrogeological model for the project area is:

· The project area is located within the Basalt Plains on the western edge of Port Phillip Basin;

· The main aquifers at the project area are the Newer Volcanics basalt fractured aquifer, the Werribee
Formation porous media aquifer and the regional bedrock fractured aquifer. There is some occurrence of
alluvium and colluvium across the project area in the valleys and on slopes;

· The depth to watertable is likely to be between 10 and 50 m below ground surface, depending on the
project area elevation. Deeper watertables will be encountered in the higher elevation areas and shallower
watertables will be encountered in the lower elevation areas around the south, west and east of the project
area;

· The Atlas of Groundwater Dependent Ecosystems identifies both Pyrites Creek and the Lederderg River as
having a high potential for groundwater interaction and it is therefore likely that the watertable in these
areas of low elevation if shallow;

· The majority of groundwater extraction occurs to the south and west of the project area in the alluvium
surrounding the Lerderderg River where the groundwater quality is better. Groundwater extraction for
licensable purposes (such as irrigation) is managed through the Merrimu and Parwan GMAs;

· Groundwater discharge occurs along major creek lines, geological boundaries (e.g. potentially between the
Werribee Formation and the bedrock aquifer) and in topographical lows. The aquifers on project area are
recharged by direct infiltration of rainfall (through the soil) and downwards leakage from overlying aquifers
and surface water bodies; and

· Groundwater quality across the project area ranges between 7,000 and 13,000 mg/L TDS according to
regional mapping, and is therefore saline. Based on the beneficial use segments defined in the SEPP, the
groundwater is suitable for industrial use and stock watering.

6.3 Development opportunities and constraints

Over the majority of the project area there does not appear to be any significant hydrogeological constraints
which would render the land unsuitable for development. However, along the Pyrites Creek and the Lerderderg
River it is likely shallow groundwater tables will exist. The following issues would need to be considered in the
planning and design of any development:

· The shallow water table along the watercourses may cause groundwater inflow to excavations;

· The saline nature of the groundwater may require careful monitoring if dewatering or extraction was
required; and

· Decreased local groundwater recharge in winter and early spring has the potential to reduce discharge to
nearby surface water features, which could potentially have a negative impact on the ecological health of
local waterways.



Land Capability Assessment

22

Opportunities for groundwater use are limited by the expected salinity. Site specific testing would confirm the
salinity. If a lower salinity is encountered or the water can be mixed with a less saline source there could be an
opportunity for use as garden watering and irrigation of parks and ovals.
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7. Hydrological assessment
For the purposes of this study, the hydrological assessment covered the distribution and movement of surface
waters at the site with respect to potential implications for future site use.

7.1 Site characterisation

The project area is located at the headwaters of the Lerderderg River and Pyrites Creek and includes a number
of minor drainage lines and watercourses and contains a number of small waterbodies. Refer to Figure 6 for
more detail.

Pyrites Creek flows along a portion of the eastern boundary of the site. The Lerderderg River flows in a
southerly direction and is located to the west of the western boundary of the project area. The western portion of
the site drains towards the Lerderderg River. There are also a number of small drainage lines and watercourses
located along the eastern boundary of the project area draining toward Pyrites Creek. The southern portion of
the project area drains to Pyrites Creek just south of the Western Freeway and then discharges to the Werribee
River.

A review of mapping and spatial data available on Vicmap, managed by the DELWP, identified a number of
waterbodies located across the site (DELWP, 2017a). Comparison with available aerial photography confirmed
that these are primarily farm dams. These are generally located within the central region of the site, between
Lerderderg River and Bences Road.

There is a large ephemeral waterbody covered by a Land Subject to Inundation (LSIO) overlay located
immediately to the north of Buckley Road. This waterbody captures overland flow from the local catchment from
the north and ultimately discharges the overland flow westbound towards the Lerderderg River.

With the exception of the LSIO mentioned above, the project area is not covered by any significant flood
overlays for the 1% annual exceedance probability event (defined as an event that has a 1% chance of being
equalled or exceeded in any one year).

7.2 Development opportunities and constraints

The location of the site at the headwaters of minor drainage lines presents a relatively low flood risk across
most of the site, based upon the available information. As the Pyrites Creek flows along a portion of the eastern
boundary of the site, this area must be appropriately managed within the design development to manage risk
associated with the creek potentially spilling over banks during high intensity rainfall events in its upstream
catchment.

The waterbody located to the north of Buckley Road appears to seasonally capture flows from the upstream
catchment from the north. This will need to be maintained within the future development of the site and it
presents with an opportunity for the implementation of a water sensitive urban design feature at this location,
e.g. a wetland.

No significant hydrological constraints have been identified based on the reviewed information. Local surface
water flows will need to be appropriately managed throughout the design development process to ensure that
existing overland flow paths are maintained and appropriately managed to avoid adverse impacts on adjoining
properties. Water quality control management measures will need to be implemented to ensure that the
development does not impact the quality of surface water runoff and the health of downstream waterways.
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8. Contamination assessment
8.1 Site characterisation

Based on the information presented in the previous sections, potential sources of contamination relevant to the
project area were identified. The potential sources of on-site contamination that were identified were allocated a
qualitative level of risk based on the likelihood of the contamination representing a potential constraint to future
development at the site. Where potential on-site sources of contamination were identified, site inspections were
organised where possible.

Off-site potential sources of contamination were also inspected where possible. These too were assigned a
qualitative risk level based on the likelihood of the contamination representing a potential constraint to future
development of the project area.

The site inspections were undertaken by visually assessing each identified site from publicly accessible areas
(such as roads and footpaths). This assessment did not include a detailed walkover at each site. As such, some
sites identified as presenting a potential for contamination could not be assessed owing to limited visibility from
accessible areas. This limitation has been considered in assigning the revised qualitative risk ranking.

8.1.1 Natural hazards

A review of the Australian Soil Resources Information System (ASRIS) database of soil types describes the
project area as being predominantly being overlain by light clay or light medium clay (35 – 45%) and sand,
loamy sand or clayey sand (<10%) in the southern and western most extents of the project area.

The ASRIS online map was also accessed for information regarding PASS. The map indicates that the south-
western portion of the project area has a low probability of PASS while the other portion is classed as having no
known occurrence.

As highlighted in previous sections, the project area is underlain by Newer Volcanics. Background
concentrations of elements from soil in the North West of Greater Melbourne (an area characterised
predominantly by the Newer Volcanics) have been evaluated by (Mikkonen et al., 2017). This study collated
open source soil data for the region and determined background soil concentrations of a group of common
metals following statistical assessment of the data.  A summary of background concentrations is presented in
Table 8.1.

Natural soils overlying Newer Volcanics can commonly meet the Category C waste criteria with respect to nickel
(EPA Victoria, 2009), however as noted in Table 8.1, nickel is typically naturally enriched and hence any natural
soils have a high probability of being classified as Category C soils should soils require off-site removal.

Table 8.1 : Summary of background concentrations of selected elements (Mikkonen et al., 2017)

Metal Depth (mbgl) Count Maximum Minimum Median Mean Standard Deviation

Arsenic 0 - 0.1 234 11 <5 <5 <5 <5

0.3 - 0.6 431 18 <5 <5 <5 <5

Manganese 0 - 0.1 67 1,260 11 377 403 258

0.3 - 0.6 94 871 3 210 274 238

Nickel 0 - 0.1 233 148 2 21 24 17

0.3 - 0.6 456 170 1 24 31 23

Lead 0 - 0.1 225 93 3 15 18 14



Land Capability Assessment

25

Metal Depth (mbgl) Count Maximum Minimum Median Mean Standard Deviation

0.3 - 0.6 442 39 3 9 10 6

Zinc 0 - 0.1 233 140 5 26 33 25

0.3 - 0.6 452 97 2 16 20 14

Notes:

1. Summary statistics following screening of the reported data.

2. Concentrations in mg/kg.

8.1.2 Identified on-site land uses and potential sources of contamination

While each identified property is slightly different with respect to the potential for contamination, there are some
land uses or potential contamination sources which recur across the project area. The most common potential
sources of contamination observed within the project area include farm residences and associated sheds,
stockyards, old motor vehicle storage areas and imported fill (including tipped waste and miscellaneous
stockpiles). While Table 8.2 identifies potential contaminants of concern relevant to each property assessed, the
presence of other contaminants of concern cannot be ruled out at this stage owing to the preliminary nature of
the assessment of each individual property. These common land uses are discussed below as well as general
comments relating to the project area and surrounding land use.

The following sections summarise the potential sources of contamination identified from the information review
and site inspection, and the associated potential contaminants of concern while Table 8.2 provides a detailed
summary of each identified source and the corresponding affected parcel within the project area.

8.1.2.1 Farming residences and associated sheds

Farm residences and associated sheds are the most common potential source of contamination identified within
the project area. These areas are typically used for storage of farm machinery (both operational and non-
operational), materials, vehicles and many other miscellaneous items. These yards may also include fuel
storage areas for refuelling farm machinery (typically in above-ground storage tanks) as well as storage areas
for items such as agricultural chemicals (pesticides, herbicides etc.) and oils, lubricants and solvents for the
maintenance of machinery as shown in Plate 9.1.

Since farm residences can be fairly isolated, the use of septic tanks for sewerage purposes rather than
reticulated mains sewerage is fairly common. However, since these are underground structures they can be
difficult to identify.

Storage shed construction can vary depending on their age and can be variously formed of timber, corrugated
iron, asbestos cement sheeting, blocks/bricks and concrete. As shown in Plate 9.1, some sheds may also
incorporate concrete floor slabs while others do not.
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Plate 9.1: Examples of sheds and storage areas at farm residences observed during inspections (16/11/17)

Based on the above, the most likely sources of contamination include spillages of fuels as well as impacts on
soils by metals resulting from general machinery/equipment storage and maintenance of farm vehicles.
However, spillages of other agricultural chemicals may also impact upon soils. Given that such chemicals are
typically stored in small volumes (less than 20 L) impacts are therefore likely to be extremely localised in extent.
Additional contaminants of concern can also include biological contaminants and nutrients associated with
leakages from septic tank systems.

Asbestos was also commonly used as a building material with a number of applications in Australia as early as
the 1880s (although more frequently in the mid to late 1900s). While asbestos presents a limited risk while it
remains in a bonded matrix (i.e. as bonded asbestos cement sheeting), mobilised free fibres can present a
greater potential risk. Mobilisation can occur through a number of processes including (but not limited to)
abrasion, sanding and cutting.

8.1.2.2 Equestrian and stockyards

Equestrian yards were observed during the site inspection. These yards comprise a fenced area of compacted
earth where horses are generally schooled and allowed to exercise.

Sheds for shearing sheep were observed. These activities can also be accompanied by adjacent sheep dips
used which are used to dose/treat sheep. Typically forming a narrow pit/channel, they are filled with a liquid
formulation of fungicide/insecticide through which the sheep are passed before being held in an enclosure to
allow surplus formulation to drain.

No sheep dips were observed during the site inspections. However, a number of properties could not be visually
assessed to confirm their absence. The absence of a dedicated in-situ sheep dip does not rule out such an
activity taking place, currently or in the past. Metal troughs are also used a mobile alternative.

Contamination of soil and groundwater can result from the above activities as the liquid formulation either leaks
from defects in the dipping infrastructure (be it a permanent sheep dip or mobile trough) or drains from sheep
while they are retained in the holding enclosures after dipping is completed.

The potential for this contaminating land use has been incorporated into the qualitative risk ranking for individual
properties.

8.1.2.3 Imported fill, tipped waste and stockpiled material

The presence of imported fill can be difficult to identify without undertaking intrusive investigations, particularly
in areas which are heavily vegetated. Fill material is most likely to be found in locations where previous
construction/development works have been undertaken. Stockpiles of soil and tipped waste material were
observed during site inspections in isolated areas as shown in Plate 9.2.
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Potential contaminants of concern associated with fill material, tipped waste and stockpiled materials can vary
significantly depending on their source and time at which they were deposited. Since such information is rarely
available specific contaminants of concern often cannot be adequately identified without laboratory analysis
(although visual and olfactory observations can provide limited information). However, the most commonly
encountered contaminant groups include total petroleum hydrocarbons (TPH), polycyclic aromatic hydrocarbons
(PAHs) and metals. However, asbestos is also a contaminant of concern, particularly in building rubble.

Plate 9.2 : Examples of stockpiled demolition waste observed during inspection (16/11/17)

8.1.2.4 Private airfield

A private airfield was observed at one of the properties and was occupied by one plane at the time of the site
inspection. The runway is approximately 850 m in length and no hangars or obvious aircraft infrastructure were
observed. Airfields and more specifically, maintenance of aircraft, are known to be associated with spills of
aviation fuel and firefighting foams. No above ground or below ground fuel tanks or firefighting foam tanks were
observed during the site inspection. A photograph of the aircraft observed is shown in Plate 9.3.

Plate 9.3 : Example of single aircraft observed during the site inspection (16/11/17)

8.1.2.5 General agricultural land use

Much of the land within the project area has been used for agricultural purposes for an extended period of time.
As such, there is likely to be a long history of general agricultural processes within the study area. The most
notable of these is crop spraying. Potential contaminants of concern associated with this process typically
include pesticides, herbicides and fungicides as well as potentially nutrients (from manure, slurry application
and other fertilizers).
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While this general use has not been explicitly identified in Table 8.2, owing to its site-wide relevance this
historical use is considered to present a low risk of causing contamination.

8.1.2.6 Summary of potential on-site sources of contamination

The potential on-site sources of contamination as identified above were targeted during site inspections (where
permitted and possible) on 16 November 2017.  Each of the potential sources of on-site contamination identified
during the Stage 1 and 2 assessments are presented in Table 8.2 along with the findings of the Stage 2 site
inspection.

The numbers attributed to AOI referred to in Table 8.2 have been allocated to a particular area for the purposes
of this investigation. Figure 11 presents the relative location of each AOI, while a summary is provided below:

· AOI 1 where the stockpiling of fill and or waste material was observed, this property has been allocated a
moderate (M) potential contamination risk ranking due to the unknown nature of deposited soils and the
likelihood of ACM being present in demolition wastes;

· AOI 2 and 4 where the land is used for general agricultural purposes from equestrian to agriculture have
been allocated a low to moderate (L-M) potential contamination risk ranking due to the observed evidence
of animal husbandry, agricultural machinery and poor housekeeping;

· AOI 3 where land is occupied by a farm residence and hobby farm has been allocated a moderate (M)
potential contamination risk ranking due to the observed evidence of waste incineration, discarded
chemical drums, containers and IBC and potential ACM fragments;

· AOI 5 where land is believed to have been subject to limited quarrying activities and several stockpiles of
dumped demolition waste were observed has been allocated a moderate (M) potential contamination risk
ranking on the basis of the unknown nature of the encountered stockpiles;

· AOI 6 where a farming residence and private airstrip were observed has been allocated a moderate (M)
potential contamination risk ranking on the basis of the quantity and extent of chemical containers, drums,
agricultural machinery and the presence of a runway with suspected re-fuelling activities for aircraft;

· AOI 7 and 8 where the land is occupied by farming residences, sheds, potential orchards and areas that
appear to be used for storage of scrap vehicles, possible agricultural machinery and miscellaneous items
has been allocated a low to moderate (L-M) potential contamination risk ranking; and

· AOI 9 where several properties abutting the western most boundary of the project area have been subject
to farming since at least 1978 have been allocated a low to moderate (L-M) potential contamination risk
ranking.



Land Capability Assessment

IS225200-NP-RPT-0001 29

Table 8.2 : Summary of potential on-site sources of contamination

AOI Affected
Parcel

Affected
Area (~%)

Site Use/ Activity Potentially
contaminated
Medium

Potential Contaminants
of Concern Findings of Site Inspection

Potential
Contamination
Risk

Further Site Specific Assessment

1 Lot 2
LP221537

<10% Stockpiling of fill
and or waste
material and
potential destination
for disposal

Soils, groundwater,
buried waste and or
surficial wastes and
stockpiles

Various associated with fill
material including asbestos

The site could not be accessed.

M

Limited site investigation is
recommended in order to determine
potential site specific constraints to
the future development. This would
likely comprise limited soil and
groundwater sampling.

2 Lot 1
TP171618

<50% Equestrian use Soil and
groundwater

Nutrients, herbicides and
pesticides

Multiple horse holding areas and minor ‘junk’ and
housekeeping issues as shown in photographic
records presented in Appendix D.

L-M
None

3 Lot 1
PS724534

<10% Farming residence /
hobby farm

Soil and
groundwater

Metals, PAHs, TRHs,
BTEXN, herbicides and
pesticides

Several locations where household waste is
believed to be burnt on-site were observed on the
ground (fire pit) or in degraded drums. Discarded
IBCs and smaller liquid storage containers were
observed to be present. Photographic records are
presented in Appendix D.

M

Limited site investigation is
recommended in order to determine
potential site specific constraints to
the future development. This would
likely comprise limited soil and
groundwater sampling.

4 Lot 1
TP159956

<10% Farming residence
and agricultural land

Soil and
groundwater

Metals, TRHs, BTEXN,
herbicides and pesticides

The site could not be accessed however aerial
photographs show the presence (former/current) of
potential scrap vehicles and other miscellaneous
items.

L-M

A site walkover should be
completed to confirm the nature of
suspected land use.

5 Lot 3
TP567257

<20% Former quarry Soils, groundwater
and stockpiled fill
and waste material

Various associated with fill
and waste material

The site appears to be have been historically
quarried. Several stockpiles of demolition waste
and soils were observed as shown in photographic
records presented in Appendix D.

M

Limited site investigation is
recommended in order to determine
potential site specific constraints to
the future development. This would
likely comprise limited soil and
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AOI Affected
Parcel

Affected
Area (~%)

Site Use/ Activity Potentially
contaminated
Medium

Potential Contaminants
of Concern Findings of Site Inspection

Potential
Contamination
Risk

Further Site Specific Assessment

groundwater sampling.

6 Lot 2
LP125141

<20% Farming residence
and private airstrip

Soil and
groundwater

Metals, PAHs, TRHs,
BTEXN, nutrients,
herbicides and pesticides

A single aircraft was present during the site
inspection. Housekeeping issues were noted
including chemical containers, drums,
miscellaneous discarded agricultural items and
plant. A shed was observed to display a ‘Hazchem’
sign and an explosives warning sign. Photographic
records are presented in Appendix D.

M

Limited site investigation is
recommended in order to determine
potential site specific constraints to
the future development. This would
likely comprise limited soil and
groundwater sampling.

7 Lot 1
TP957892

25% Farming residence Soil and
groundwater

Metals, PAHs, TRHs,
BTEXN, herbicides and
pesticides

The site could not be accessed however aerial
photographs show the presence (former/current) of
potential scrap vehicles and other miscellaneous
items.

L-M

A site walkover should be
completed to confirm the nature of
findings from a review of aerial
photographs.

8 Lot 1, 2
TP419506

25% Farming residence Soil and
groundwater

Metals, PAHs, TRHs,
BTEXN, herbicides and
pesticides

The site could not be accessed however aerial
photographs show the presence (former/current) of
potential scrap vehicles and other miscellaneous
items.

L-M

A site walkover should be
completed to confirm the nature of
findings from a review of aerial
photographs.

9 Lot 1 -5
LP118179,
Lot 1, 2
PS308225,

100% Former and current
farming land

Soil and
groundwater

Metals, TRHs, BTEXN,
herbicides and pesticides

The properties appear to have been subject to
farming from at least 1978 based on a review of
aerial photographs.

L-M

A site walkover should be
completed to confirm the nature of
findings from a review of aerial
photographs.

Note: All other properties within the project area were allocated a very low potential contamination risk ranking.
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8.1.3 Summary of potential off-site sources of contamination

Sites located beyond the boundary of the project area were also considered during the Stage 1 assessment in
order to identify any potentially contaminating land uses that may impact upon the future uses of land within the
project area itself. Potential off-site sources identified in the vicinity of the project area are summarised in Table
8.3 and illustrated in Figure 12. Areas of interest listed in this table were inspected from publicly accessible
locations during the Stage 2 assessment.

Properties located outside of the project area generally reported a very low potential risk for contamination with
some exceptions summarised as follows:

· Bacchus Marsh Quarry (AOI 10) located immediately to the north-west of the project area has been
allocated a low potential contamination risk ranking based on the assumption that dust suppression
activities are undertaken at the quarry to minimise the transport of dust potentially enriched with metals to
the project area;

· General agricultural use on land (AOI 11) to the immediate north-east and south and south-west has been
allocated a low potential contamination risk ranking based on the assumption that pesticides and/ or
herbicides are used in farming practices since at least the 1950s based on available aerial imagery. It is
feasible that these properties may be a source of groundwater contamination relevant to the project area
despite groundwater having been inferred to flow radially from the north of the project area. Additionally, it
is feasible that surface waters and/ or windblown dust may have transported contaminants to the project
area.

· The former Bacchus Marsh Waste Water Treatment Plant (AOI 12) is located to the south of the project
area as discussed in Section 4.2.1. The site was subject to an environmental audit completed in 2003 for
re-use as agricultural land. Based upon the assessments undertaken as outlined in Section 4.2.1 and the
presence of the Lerderderg River separating the project area from the audit site, it is unlikely that the
contaminants of concern reported at the audit site would have/ will impact upon the project area.; and

· Two properties located to the east of Flannagans Drive (AOI 13) at the southernmost boundary of the
project area were highlighted as potential off-site sources of contamination based a review of aerial
photographs. Although the site could not be accessed, aerial photographs show the presence of wastes
(likely agricultural machinery and other miscellaneous items) scattered in areas of disturbed soil abutting
the farming residences and small orchards within the properties. It is feasible that these properties may be
a source of groundwater contamination relevant to the project area pending an inspection of the nature of
the land use.
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Table 8.3 : Summary of potential off-site sources of contamination

AOI Affected
Parcel

Affected
Area (~%)

Site Use/ Activity Potentially
contaminated
Medium

Potential Contaminants
of Concern Findings of Site Inspection

Potential
Contamination
Risk

Further Site Specific Assessment

10 Various1 100% Quarry Soil and dust Metals The sites could not be accessed however aerial
photographs show the extent of quarrying
activities and disturbed areas.

L
None

11 Various2 100% Farming Soil and
groundwater

Metals, PAHs, TRHs,
BTEXN, nutrients,
herbicides and pesticides

The sites could not be accessed however aerial
photographs show the extent of farming since
the 1950s.

L
None

12 Lot 1
PS335977

100% Former Bacchus
Marsh Waste Water
Treatment Plant

Soil and
groundwater

Metals, nutrients, soil pH,
electrical conductivity

The site is currently used for growing vegetables
and/ or fruit. L

None

13 Lot 1
PS318904
and Lot 2
PS413471

50% Farming residence Soil and
groundwater

Metals, PAHs, TRHs,
BTEXN, herbicides and
pesticides

The sites could not be accessed however aerial
photographs show wastes scattered around
areas of disturbed soil. Limited areas of
agricultural use for growing trees (possibly fruit
orchards) are also visible.

L

A site walkover should be
completed to confirm the nature of
findings from a review of aerial
photographs.

Notes:
1. Various include: 1\TP165170, 1\LP99261, 1\PS541145, 2\PS316625, 2\LP126238, 1\PS316625, CP165877, 2\LP122988, 3\PP3095, 9\PP3095, 2\LP116831, 2\LP99261, 3C\PP2404, 2\PS541145, 3B\PP3095
2. Various include: 2\TP446295, 1\LP127571, 2\TP431402, 1\TP169914, 1\TP191618, 5B\LP6880, 1\TP434700, 1\LP218123, 2014\PP5025, 1\PS718821, 10\LP6880, 1\TP842738, RES1\LP127570, 1\TP446295,

1\TP831510, 1B\LP6880, 1\TP208595, 9\LP6880, 1\TP580525, 1\TP835991, 2\TP434700, 1\TP601477, RES1\PS718821, 3\TP434700, 2\LP127571, 1\TP762555, CP162499, 2B\LP6880, CP162498, CP153067,
1\TP831508, 1\TP95504, 1\TP141455, 1\TP188970, RES1\PS630819, B\TP6085, 1\PS617978, 1\TP866547, 1\TP431402, 16\LP6880, 1\TP835985, 1\TP961191, 2017\PP5025, 1\TP858721, A\TP6085,
2\LP145438, 6\LP6880, 5\PS318904, 1\TP97591, 1\PS346738.

3. All other properties were allocated a very low potential contamination risk ranking.
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8.1.4 Potential receptors of contamination

Potential receptors of contamination (should any exist) that are relevant at or near the PSP areas include:

· General site workers;

· Residents at the site;

· Future construction workers at the site;

· Transient visitors to the site;

· Workers servicing underground utilities located on and around the site;

· Surrounding residents and occupants and visitors (via windblown contamination during excavation works);

· Sensitive land based ecosystems on and near the site; and

· A number of surface water bodies (including aquatic ecosystems) exist across the site in form of drainage
lines, unnamed dams, ponds and creeks, Merrimu Reservoir and the Lerderderderg River along the
western boundary of the project area

8.1.5 Exposure pathways & mechanisms

These potential receptors may be impacted through ingestion, inhalation or dermal contact with potentially
contaminated soil (on-site) and groundwater (on-site and off-site). Off-site receptors (including humans and
aquatic and land based ecosystems) may be impacted through the transport of contamination via a number of
pathways such as trenches/conduits containing underground services (from the project area to off-site
locations), storm water drainage networks, surface drainage via overland flow (runoff), groundwater flow and
surface water transport (e.g. to and in the nearest surface water bodies to the project area.

8.2 Development opportunities and constraints

Based on the information described in this report, there do not appear to be any significant constraints from a
site contamination perspective which would render the land unsuitable for any feasible land use. However, there
are particular areas which have been identified as having a potentially low to moderate and moderate potential
contamination risk rankings as outlined in Table 8.2 and Table 8.3.

While some identified areas comprise discrete or localised areas of ground disturbance or minor stockpiling that
can likely be cost-effectively managed during future development of the project area under the general
provisions of Section 12(2)(b) and Section 60(1)(a)(iii) of the Planning and Environment Act 1987, Jacobs
recommends that limited soil and potential groundwater sampling be considered as part of investigations at AOI
1, AOI 3, AOI 5 and AOI 6 in order to determine potential site specific constraints to the future development of
each property.
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9. Conclusion and recommendations
9.1 Conclusions

9.1.1 Geotechnical assessment

Based on the available geological information, it was identified that the project area is underlain by highly
reactive residual clay overlying basalt rock. An indicative site classification of Class “H2 to E” has been assigned
in accordance with Table D1, Australian Standard 2870-1996. Based on this classification, key geotechnical
considerations associated with development of the project area include the depth and reactivity of the basaltic
clay, as this drives the site classification and corresponding foundation selection, potential for differential
settlement and general behaviour of excavations in these types of soils.

In addition to the soil classification, fill soil, if present, is expected to be uncontrolled and may not be suitable for
development in its present state, as well as areas subject to poor drainage which may comprise soft material
that provides low bearing capacity for foundations.

Geological features such as excised gullies and other erosion features, and localised areas of land instability
are potentially present.  Such geological features will need to be considered in the planning phase of the project
when siting infrastructure and areas for development.

More site specific commentary could be provided once the layout and details of proposed infrastructure on the
project areas is finalised.

9.1.2 Hydrogeological assessment

Within the project area there does not appear to be any significant hydrogeological constraints which would
render the land unsuitable for development. However, along the Pyrites Creek and the Lerderderg River it is
likely that shallow groundwater tables will exist. The following issues would need to be considered in the
planning and design of any development:

· The shallow water table along the watercourses may cause groundwater inflow to excavations;

· The saline nature of the groundwater may require careful monitoring if dewatering or extraction was
required; and

· Decreased local groundwater recharge in winter and early spring has the potential to reduce discharge to
nearby surface water features, which could potentially have a negative impact on the ecological health of
local waterways.

Opportunities for groundwater use are limited by the expected salinity. Site specific testing would confirm the
salinity. If a lower salinity is encountered or the water can be mixed with a less saline source there could be an
opportunity for use as garden watering and irrigation of parks and ovals.

9.1.3 Hydrology assessment

Local surface water flows in the project area will need to be appropriately managed throughout the design
development process to ensure that existing overland flow paths are maintained and appropriately managed to
avoid adverse impacts on adjoining properties. Water quality control management measures will also need to
be implemented to ensure that the development does not impact the quality of surface water runoff and the
health of downstream waterways. Considering the above, no hydrological constraints that would render the land
unsuitable for development were identified within the project area.
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9.1.4 Contamination assessment

Potential on-site and off-site potential sources of contamination were identified from Stage 1 and 2 of the
assessment process. AOI were identified and these were allocated potential contamination risk rankings as
summarised in Table 9.1

Table 9.1 : Summary of qualitative risk ranking results

Qualitative Contamination
Risk Ranking

AOI

No. of on-site No. of off-site

H 0 0

M 4 0

L-M 4 1

L 0 3

Potential on-site sources of contamination highlighted in Figure 11 as having potential moderate contamination
risk rankings are summarised as follows:

· AOI 1 where the stockpiling of fill and or waste material was observed, was allocated a moderate potential
contamination risk ranking due to the unknown nature of deposited soils and the likelihood of ACM being
present in demolition wastes;

· AOI 3 where land is occupied by a farm residence and hobby farm was allocated a moderate potential
contamination risk ranking due to the observed evidence of waste incineration, discarded chemical drums,
containers and IBCs and potential ACM fragments;

· AOI 5 where land is believed to have been subject to limited quarrying activities and several stockpiles of
dumped demolition waste were observed has been allocated a moderate potential contamination risk
ranking on the basis of the unknown nature of the encountered stockpiles; and

· AOI 6 where a farming residence and private airstrip were observed was allocated a moderate potential
contamination risk ranking on the basis of the quantity and extent of chemical containers, drums,
agricultural machinery and the presence of a runway with suspected re-fuelling activities for aircraft.

Potential off-site sources of contamination as highlighted in Figure 12 were also identified. These potential
sources were allocated a low potential contamination risk ranking.

9.2 Recommendations

Jacobs understands that while specific future land uses are yet to be confirmed, the proposed future use of the
project area may likely to include sensitive uses such as residential and community facilities in addition to open
space. On this basis, further works and recommended timings are summarised in Table 9.2.

Table 9.2 : Summary of recommendations

Recommended works Recommended Timing

Geotechnical

A site inspection by an engineering geologist is recommended, in order to map
geological features, such as outcrops, slopes, erosion and land instability features,
which will assist further planning of the proposed development area.

It is recommended that this task is undertaken early
stages of planning infrastructure and development
areas within the precinct.

Further drilling and collection of soil samples for the purposes of assessing the
geotechnical soil properties for building foundation and road design.

This task should be undertaken on a parcel-by-
parcel basis during future development as part of
the building permit application process.
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Recommended works Recommended Timing

Hydrogeological

Drilling and installation of groundwater monitoring wells to determine the depth to
groundwater as well as aquifer hydraulics testing to determine aquifer properties.
This will be applicable in terms of assessing the risk of groundwater inflow into
future excavations for construction purposes.

It is recommended that this task be undertaken to
coincide with the cessation or scaling down of
current activities in the project area and prior to the
commencement of the proposed development and
construction works

Hydrological

Water quality control management measures will need to be implemented to ensure
that the development does not impact the quality of surface water runoff and the
health of downstream waterways.

This task should be considered during the design
phase and during the development phase for
properties bordering waterways.

Contaminated land

It is recommended that limited soil and groundwater investigations be undertaken at
AOI that have been identified as having a moderate potential contamination risk
ranking to determine potential site specific constraints to the future development of
each AOI. These investigations may likely include targeted sampling informed by
observations made during site inspections and review of historical aerials.

This task should be undertaken at the time of
transfer of the land. At the time between samples
being taken, analysed and reported and the point of
land handover, there is a risk the conditions may
change. Therefore, it is prudent to coordinate
investigations with any land handover in order to
maintain confidence that conditions will not change.

For properties classified as low to moderate where a property inspection has not
been undertaken, Jacobs recommend that this be undertaken on a property-by-
property basis prior to development, to determine the need for any further intrusive
assessment works.

This task should be undertaken at the time of
redevelopment of the site (if intended).

Removal of potentially contaminating infrastructure (e.g. septic tanks and above
and underground storage tanks if present) followed by soil validation sampling.

This task should be undertaken on a property-by-
property basis during future site development.

Classification and appropriate removal (if required) of various stockpiles and
dumped materials observed in isolated areas. This would also include subsequent
validation of the surface soils following removal. It is noted that sampling and visual
inspection of some stockpiles may indicate that the material is suitable for re-use as
part of future development, therefore, removal may not be required in all instances.

This task should be undertaken on a property-by-
property basis during future development.
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Figure 4 - EPA Audit Site and Planning Overlays Bences Road
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Figure 5A - 1951 Historical Aerial Imagery (for general reference only) Bences Road
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Figure 5B - 1961 Historical Aerial Imagery (for general reference only) Bences Road
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Figure 5C - 1978 Historical Aerial Imagery (for general reference only) Bences Road
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Figure 5D - 1985 Historical Aerial Imagery (for general reference only) Bences Road
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Figure 5E - 1990 Historical Aerial Imagery (for general reference only) Bences Road
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Figure 5F - 2016 Aerial Imagery (for general reference only) Bences Road
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Figure 6 - Hydrological Features Bences Road
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Figure 7 - Groundwater Salinity Bences Road
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Figure 8 - Groundwater Depth Bences Road
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Figure 9 - Registered Bores Bences Road

MELBOURNE

MELTON

0 105 km

Date Published: 24 Nov 2017

COPYRIGHT: The concepts and information contained in this
document are the copyright of Jacobs. Use or copying of the 
document in whole or in part without the written permission
of Jacobs constitutes an infringement of copyright. Jacobs
does not warrant that this document is definitive nor free of
error and does not accept liability for any loss caused or
arising from reliance upon information provided herein.

GDA 1994 MGA Zone 55

DATA SOURCES
© Commonwealth of Australia (Geoscience Australia) 2006 
Geodata Topo 250k Series 3; Vicmap Data © State of Victoria 
2017; Department of Environment, Land, Water and Planning
23/04/2017; ESRI Basemap Data © DigitalGlobe 2017.

0 10.5
Kilometers

IS225200

±



Legend
Precinct Structure Plan
Boundary

Document Path: J:\IE\Projects\03_Southern\IS225200\Spatial\ArcGIS\land_contamination\IS225200_Figure_10_Geology.mxd 

Figure 10 - Geology Bences Road
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Tertiary olivine basalt, commonly vesicular, with minor scoria, tuff and 
agglomerate. Columnar jointing common 

High level river terraces, generally 10-40m above Qra. Gravel, clayey gravel (clasts of basalt, 
sandstone, iron stone and quartz), clay, sand, silty and clayey sand; usually red in colour

Clay, ligneous clay, sandy and silty clay, white to grey: with sand and quartz gravel, minor tuff, 
brown coal, dolomite, pyritic and silica sand. Commonly with ironstone bands and fossil plants. 
Local silicification. Shows regional trend with sand beds in the west and less in the east.
Slate, shale, siltstone, sandstone, interbedded sequence of turbiditic character. Tightly folded. 
Contains graptolite assemblages of Lancfieldian to Darriwilian age. Spotted slates, hornfels in 
metamorphic aureoles of granitic intrusions.
Colluvium, alluvial fans and gully alluvium. Poorly sorted gravel, sand, silt, clay.
Tillite, sandstone, pebbly sandstone, mudstone, pebbly mudstone, conglomerate. Shows 
syndepositional faulting, soft sediment, folding and sedimentary dykes. Erratics of granite, quartz, 
hornfels, sandstone, porphyry, chert, slate, up to 7m dia., commonly striated.
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Figure 11 - Qualitative Risk Ranking for Potential On-site Sources of Contamination Bences Road
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Figure 12 - Qualitative Risk Ranking for Potential Off-site Sources of Contamination Bences Road
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Appendix A. Methodology
A.1 General assessment approach

The approach adopted for this assessment includes two stages whereby (1) available information is collected
and reviewed to identify potential constraints and (2) a site inspection is completed to confirm ground
conditions. Not undertaken for this assessment, but generally involved as recommendations based on the
findings of stages 1 and 2 are (3) intrusive site investigations and (4) remediation.

The following provides a summary of general approach used for site assessments.

A.1.1 Stage 1 - information review

A review of information relevant to the project area was undertaken to establish site conditions, historical site
uses and practices. As part of this, the following sources of information were reviewed:

· Relevant previous reports;

· EPA Priority Sites Register;

· EPA list of certificates and statements of environmental audit (current and completed audits);

· Topographical maps;

· Groundwater management system bore searches;

· Geological maps;

· Hydrogeological maps; and

· Potential acid sulfate soils (PASS) probability maps.

The information review aimed to identify if possible:

· Potential sources of on and off site contamination;

· Pathways and receptors of contamination; and

· Areas of environmental concern (contamination, hydrogeological and geotechnical) which will form the
basis of subsequent assessments at the site.

A.1.2 Stage 2 - site inspection

The inspections undertaken included an inspection of areas that were identified during the information review
presenting a low, medium or high risk from a contamination, hydrological, hydrogeological or geotechnical
perspective. Those properties identified during the Stage 1 assessment as presenting a very low risk were not
inspected. Based on the findings of the site inspections, the need for further investigation (typically by sampling
and analysis) may been identified. While the completion of these further investigations does not form part of this
scope of work, the following sections provide an overview of the typical objectives/outcomes of such
assessments.

A.1.3 Stage 3 – intrusive site investigations

An intrusive site investigation may be undertaken to characterise the site with respect to contamination,
hydrogeology and geotechnical conditions.  This work may comprise the following assessments:

· A contamination assessment will typically seek to determine the level (if any) of contamination present
on site, establish the lateral and vertical distribution of contamination and identify the source(s) of on-site
and off-site contamination.

· A geotechnical assessment will typically seek to obtain information on the sub-surface conditions at the
site through a geotechnical site investigation comprising a series of boreholes and/or test pits and
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laboratory testing. Field and laboratory test data is used to develop a site model describing the soil and/or
rock profile and the variability across the site. A geotechnical assessment would generally include advice
on site classification and allowable bearing capacity for shallow foundation design and comments regarding
excavations, foundation systems, pavement design and other items relevant to the proposed development.

· A hydrogeological assessment will typically include determination of the depth to the water table and the
potentiometric surface of deeper confined aquifers through the installation of groundwater observation
bores, assessment of groundwater and surface water interaction and assessment of aquifer suitability for
water storage and/or supply options such as managed aquifer recharge.

A.1.4 Remediation

If significant contamination is identified at a site, to a level where the beneficial uses of land, surface water or
groundwater are at risk or precluded, remediation of the identified contamination may be required in order to
allow for a particular land use to continue or commence in future.

A.1.5 Environmental auditing

The environmental audit system under the Environment Protection Act 1970 is administered by the Victorian
Environment Protection Authority. A statutory Environmental Audit of a site involves the appointment of an EPA
accredited environmental auditor to undertake an independent assessment of the environmental condition of a
site and provide an opinion regarding the site’s suitability for feasible or proposed end uses. A range of
information including a site history assessment and results of relevant soil and groundwater testing undertaken
are evaluated by the environmental auditor when forming such an opinion.

At the conclusion of the audit a certificate or statement of environmental audit may be issued. A certificate
indicates that the use of the land is unrestricted, whereas a statement indicates that particular beneficial uses of
the land or groundwater are either precluded or suitable only under specified conditions.
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Appendix B. Regulatory framework
B.1 Legislation and policy

The Planning and Environment Act 1987 sets out the requirements of planning authorities when preparing
planning schemes or amendments to planning schemes. The Act requires planning authorities to “take into
account any significant effects which it considers the scheme or amendment might have on the environment or
which it considers the environment might have on any use or development envisaged in the scheme or
amendment”.

Under Section 12 (2) (a) of the Planning and Environment Act 1987, the Ministerial Direction No. 1 – Potentially
Contaminated Land requires planning authorities to satisfy themselves that the environmental conditions of land
proposed to be used for a sensitive use, agriculture or public open space are, or will be, suitable for that use.
This is generally done through the completion of an environmental site assessment and audit process.

B.1.1 Environment Protection Act 1970

The Environment Protection Act 1970 established the Victorian Environment Protection Authority (EPA) and
made provisions with respect to the powers, duties, and functions of the EPA and the protection of the
environment. The Act provides for environmental audits, which are used to provide an authoritative opinion on
the suitability of potentially contaminated land for future use, and form an integral part of the land use planning
and approval process.  The Act also provides the basis for the various State Environment Protection Policies
(outlined below) which provide the framework for the assessment and management of the environmental quality
of land, surface waters and groundwater in Victoria.

B.1.2 Land State Environment Protection Policy 2002

The State Environment Protection Policy (Prevention and Management of Contamination of Land) (Land SEPP)
sets out the regulatory framework for the prevention and management of contaminated land within the State of
Victoria.  The intent of this framework is to maintain and maximise, to the extent practicable, the quality of the
land environment in Victoria, in order to protect its existing and potential beneficial uses.  The Land SEPP was
declared in June 2002 in accordance with Section 16 of the Environment Protection Act 1970, and the Victorian
EPA is responsible for its implementation.

The Land SEPP identifies a range of land use categories and a range of protected beneficial uses for each of
these categories.  The EPA considers that land (soil) is polluted where current and/or future protected beneficial
uses for the relevant land use categories are precluded.  Beneficial uses of land are considered to be precluded
when relevant soil quality objectives set out in the Land SEPP for those beneficial uses have been exceeded.

The following land use categories are defined in Clause 9(1) of the Land SEPP:

· “Sensitive uses: consisting of land used for residential use, a child care centre, pre-school, or primary
school. A sensitive use may occur in an area of high density (where development makes maximum use of
available land space and there is minimal access to soil) or in Other low density areas (where there is
generally substantial access to soil)”;

· “Agricultural: consisting of rural areas involved in agricultural or horticultural practices”

· “Parks and Gardens: consisting of parks and forested area as defined in any Victorian or Commonwealth
legislation or subordinate legislation, or any regions designated by the Authority or Department of Natural
Resources and Environment”

· “Recreation / Open Space: consisting of general open space and public recreation areas”;

· “Commercial: consisting of a range of commercial and business activities”; and

· “Industrial: consisting of utilities and a range of industrial activities”.
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We understand that the end use of the site is yet to be determined and may comprise one or more of the above
land uses.

B.1.3 Beneficial uses of land to be protected

Beneficial land uses that must be protected in accordance with the SEPP are summarised in Table B.1.

Table B.1 : Beneficial uses of land

Land Use/ Beneficial Use
Parks &

Reserves
Agricultural

Sensitive Use
Recreation /
Open Space

Commercial IndustrialHigh
Density

Other

Maintenance
of
Ecosystems

Natural ü

Modified ü ü ü ü

Highly Modified ü ü ü ü ü ü

Human Health ü ü ü ü ü ü ü

Buildings and Structures ü ü ü ü ü ü ü

Aesthetics ü ü ü ü ü

Production of food, flora & fibre ü ü ü

B.1.4 Groundwater State Environment Protection Policy 1997

The quality of groundwater in Victoria is protected under the 1997 State Environment Protection Policy (SEPP)
‘Groundwaters of Victoria’ (groundwater SEPP), declared under the Environment Protection Act 1970 and
administered by the EPA.  The groundwater SEPP defines a range of protected beneficial uses for defined
segments of the groundwater environment, which are based on the TDS content of the groundwater.  The EPA
considers that groundwater is polluted where protected beneficial uses for the relevant segment are precluded.
Beneficial uses of groundwater are considered to be precluded when relevant groundwater quality objectives
set out in the groundwater SEPP for those beneficial uses have been exceeded, or where non-aqueous phase
liquid is present.

Where groundwater has been polluted, groundwater must be cleaned up such that the protection of beneficial
uses is restored, or to be cleaned up the extent practicable. Further information on the beneficial uses of
groundwater with respect to the various segments of groundwater can be found in Table B.2.

Table B.2 : Beneficial uses of groundwater

Segment / Beneficial Use

Segment (TDS)

A1

(0-500 mg//L)

A2

(501-1000 mg//L)

B

(1001-3500 mg//L)

C

(3501-13000 mg/L)

D

(> 13,000 mg/L)

Maintenance of Ecosystems ü ü ü ü ü

Potable Water Supply

a) Desirable ü

b) Acceptable ü

Potable Mineral Water Supply ü ü ü

Agricultural, parks & gardens ü ü ü

Stock Watering ü ü ü ü

Industrial Water Use ü ü ü ü ü
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Segment / Beneficial Use

Segment (TDS)

A1

(0-500 mg//L)

A2

(501-1000 mg//L)

B

(1001-3500 mg//L)

C

(3501-13000 mg/L)

D

(> 13,000 mg/L)

Primary Contact Recreation ü ü ü ü

Buildings and Structures ü ü ü ü ü

B.1.5 Surface Water State Environment Protection Policy 2003

The quality of Victoria’s surface water environments are protected under the 2003 State Environment Protection
Policy ‘Waters of Victoria’ (Surface Water SEPP) declared under the Environment Protection Act 1970 and
administered by the EPA.  The Surface Water SEPP sets out the environmental values and beneficial uses of
water which are to be protected for each segment of the surface water environment and includes schedules
which cover some specific surface water catchments in Victoria. Beneficial uses of surface waters are
considered to be precluded when relevant water quality objectives set out in the surface water SEPP for those
beneficial uses have been exceeded.

In addition to assessment of surface water quality, the relevant water quality objectives stated in this SEPP are
applied to groundwater at the point of groundwater discharge to a surface water system, to assess whether the
maintenance of ecosystems beneficial use of groundwater is protected.

B.2 Guidelines and standards

National Environment Protection (Assessment of Site Contamination) Amendment Measure (NEPM)
2013 (NEPC, 2013)

The NEPM is the national guideline for assessing contaminated sites and was prepared by the National
Environment Protection Council (NEPC). The NEPM is implemented in each Australian jurisdiction under the
National Environment Protection Measures (Implementation) Act 1998 (Commonwealth). The NEPM document
ensures there is a nationally consistent approach to the assessment of contamination. The NEPM provides
guidance on the methods of site contamination assessment, environmental and health based investigation
levels for soil and groundwater contaminants, human and environmental health risk assessment and reporting
requirements.  The original NEPM published in 1999 has been recently superseded by a version published in
April 2013.

Potentially Contaminated Land General Practice Note 2005

This general practice note was produced by the former Department of Sustainability and Environment in
conjunction with the Victorian EPA and provides guidance to the general public and planners on the
identification of potentially contaminated land and the stages of assessment and audit required should a site be
considered contaminated (Department of Sustainability and Environment, 2005).
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Appendix C. Priority site register
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Appendix D. Photographic records
D.1.1 AOI 3 (Lot 1 PS724534)

Figure C.1 : Area of household waste incineration observed at AOI 3 (16/11/17)

Figure C.2 : Discarded IBCs observed at AOI 3 (16/11/17)
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Figure C.3 : Fire pit observed at AOI 3 (16/11/17)

Figure C.4 : Chemical storage containers and drums observed at AOI 3 (16/11/17)
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Figure C.5 : Suspected ACM observed at AOI 3 (16/11/17)

Figure C.6 : Suspected former fire pit or bunding for chemical storage observed at AOI 3 (16/11/17)



Land Capability Assessment

IS225200-NP-RPT-0001

D.1.2 AOI 5 (Lot 3 TP567257)

Figure C.7 : Stockpiles of soil and demolition waste observed at AOI 5 (16/11/17)

Figure C.8 : Stockpiles of soil and demolition waste observed at AOI 5 (16/11/17)
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D.1.3 AOI 6 (Lot 2 LP125141)

Figure C.9 : Vehicle equipped with herbicide spraying apparatus observed at AOI 6 (16/11/17)

Figure C.10 : Discarded herbicide, dye and other chemical containers observed at AOI 6 (16/11/17)
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Figure C.10 : Bags of fertiliser stored within storage containers observed at AOI 6 (16/11/17)

Figure C.11 : Scrap vehicles and discarded miscellaneous items observed at AOI 6 (16/11/17)
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Appendix E. Certificates of title
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