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1. Executive Summary 
Austral Research and Consulting (Austral) in partnership with Glenn Harrington 
(Innovative Groundwater Solutions - IGS) were engaged by Warrnambool City Council 
(WCC) to complete a high level, desktop land capability assessment (LCA) for the 
Aberline to Horne Rd Growth Corridor, in support of WCC’s Structure Plan. The focus of 
the LCA was to identify the likelihood of potential contamination in the area of relevance to 
future uses. The methodology for the assessment was guided by the brief from WCC and 
a planning practice note (PPN30: DSE 2005) regarding potentially contaminated land. 

Existing information, including zoning and overlays, planning permit history, EPA 
contaminated sites registrations, geology, hydrology and historical aerial photography was 
reviewed. A site inspection was carried out on 12 December 2018.  

The area has a mostly agricultural history, with recent rural residential development along 
with limited light industry, water and communication utilities and areas where imported fill 
and stockpiles have been deposited. 

Twenty-one locations with a high or medium likelihood of potential contamination were 
identified in the growth corridor, primarily stockyards with relatively small spatial extents. 
Other landuses of concern include machinery fabrication and an associated stormwater 
pond, an informal vehicle wrecking/scrap yard and areas where substantial fill has been 
deposited. While the majority of these uses were away from waterways, the relatively 
shallow water table means that there is a likelihood of any contaminants having interacted 
with groundwater. 

Recommendations relate to more detailed assessment of sites where potential 
contamination may exist and consideration of these results in future zoning and use of the 
area. 
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2. Introduction 
2.1. Background 

The Warrnambool City Council (WCC) has identified a 360 ha area in the north-east of the 
city as a potential area for future urban growth. The area is bounded by Wangoom Road 
in the north, Dales Road in the south, Aberline Road to the west, and Horne Road to the 
east (Figure 1). 

Prior to rezoning and development, WCC requires a number of issues to be addressed 
including the capability of the land for future development in terms of potential for existing 
contamination and issues or considerations in relation to hydrology, groundwater and 
geology. 

2.2. Project Objectives 

The objective of this project is to complete a high-level land capability assessment with 
specific aims to: 

• identify potential sources and sites of contamination within the 360 ha growth 
corridor; and  

• consider associated impacts to the future urban development, with specific regard 
to hydrology, hydrogeology and geology. 

2.3. Contaminated Land Assessment Framework and 
Guidelines 

The Department of Sustainability and Environment's (now Department of Environment, 
Land, Water and Planning - DELWP) General Practice Note for Potentially Contaminated 
Land (2005) provides guidance on identification, assessment and planning actions for 
potentially contaminated land under the Planning and Environment Act 1987 and the 
associated Ministerial Direction No. 1 – Potentially Contaminated Land (Direction No. 1).  

These guidelines provide for three levels of assessment based on proposed future land 
uses and known prior land uses (Table 1). This LCA is a response to a level B 
requirement under the guidelines, that is, for:  
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“a site assessment from a suitably qualified environmental professional if insufficient 
information is available to determine if an [environmental] audit is appropriate. If advised 
that an audit is not required, default to C.” 

 Table 1. Assessment Matrix. Source: DSE (2005). 

Proposed Land Use 
Potential for Contamination 

High Medium Low 

Sensitive Uses 

Child care centre, pre-school or primary school A B C 

Dwellings, residential buildings, etc. A B C 

Other Uses 

Open space B C C 

Agriculture B C C 

Retail or office B C C 

Industry or warehouse B C C 

 

The National Environment Protection (Assessment of Site Contamination) Measure 1999 
(ASC NEPM) is a federal legislative instrument guiding the assessment of potentially 
contaminated sites. Schedule B2 of that instrument provides a guideline for site 
inspections as part of preliminary investigations. This assessment, following the WCC 
brief, contains some information as listed for an ASC NEPM preliminary investigation but 
does not include all elements described in that guideline (for example: interviews with 
landholders and full ownership histories of all properties). 
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2.4. Limitations of the Study 

As a high-level assessment, designed to meet the objectives identified in the brief, this 
study is not an audit as defined by the Environment Protection Act 1970, nor is the 
information contained detailed enough for a statutory Environmental Audit.  

It is assumed that future urban development will be sewered (Spiire 2018). As such, no 
assessment of the potential for onsite wastewater treatment has been included. 
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3.  Site Setting 
The future growth corridor is located at the northeast fringe of urban development in 
Warrnambool (Figure 1). It comprises 25 properties as identified by WCC, along with a 
property approximately 10-15 m wide that follows Russells Creek. Most properties consist 
of one land parcel with exceptions of 174 Aberline Rd (4 parcels), 270 Wangoom Rd (3 
parcels), 43 Boiling Down Rd (2 parcels) and 83 Dales Rd (2 parcels). 

 

 Figure 1. Location of Aberline to Horne Growth Corridor – area of interest outlined in 
purple. Source: Google Earth. 

 

3.1. Current Land Use, Zoning and Overlays 

Land use of the future growth corridor is primarily rural, with some lifestyle blocks. The 
area along the south side of Boiling Down Rd includes a machinery fabrication business 
and a golf driving range (under construction). At the corner of Horne Rd and Dales Rd are 
water supply storage ponds operated by Wannon Water as well as a mobile 
communications tower. 
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The area is mostly Farming Zone, with land parcels containing the storage ponds and 
communications tower zoned Public Use Zone – Service and Utility. The only overlay in 
the area is a Bushfire Management Overlay (BMO) in the area of Tozer Reserve. The 
entire area is considered Bushfire Prone and a strip of land with Aboriginal Cultural 
Heritage Sensitivity follows Russells Creek through the centre of the growth corridor 
(Figure 2). 

 

 Figure 2. Zoning and overlays in the growth corridor. Study area shown in dark green. 
Source: Mapshare Victoria. 
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3.2. Surrounding Landuse 

To the southeast of the site is the Horne Rd industrial precinct, which is in early stages of 
development. To the north and northeast are mainly rural and lifestyle properties. Urban 
areas bound the site to the west and southwest, with areas of recent development. 

3.3. Geology 

The geology of southwest Victoria is dominated by the Otway Basin, which extends all the 
way from South Australia to Geelong and reaches thicknesses in excess of one kilometre 
onshore. The basin comprises Tertiary and Quaternary-age sedimentary and igneous 
rocks that have been deposited over the last 60 million years (Ma). In order of increasing 
depth below ground surface, and thus age, the primary geological formations in the 
growth corridor northeast of Warrnambool are the Newer Volcanics deposited within the 
last 4 Ma; the marine Port Campbell Limestone, Gellibrand Marl and Clifton Formation 
deposited over the last 5-30 Ma; and the Dilwyn Formation sands and clays deposited 
approximately 60 Ma. 

3.4. Hydrogeology 

The hydrogeological framework of the growth corridor consists of – in order of increasing 
depth – an Upper Aquifer; an Upper and Lower Middle Aquifer that are separated by a 
thick marl aquitard; and a Lower Aquifer that is confined and isolated from the overlying 
strata by another marl aquitard. 

The Upper Aquifer across the region is predominantly Tertiary-Quaternary age basalt of 
the Newer Volcanics formation, which is typically 20-30 m thick within the growth corridor. 
Whilst this basalt hosts an intermediate to regional-scale groundwater flow system, it is 
only permeable enough to be considered an aquifer around volcanic cones (SRW 2011). 
Given the growth corridor is away from any cones and in the middle of the volcanic plains, 
the basalts in this area are usually characterised as confining clay layers. Accordingly, 
groundwater in these formations is generally low yielding (i.e., 1-2 L/s or lower) and 
variable in salinity (0 – 3,500 mg/L). 

The Middle Aquifer has been divided into Upper and Lower units (SRW 2011). The Upper 
Middle Aquifer comprises the Port Campbell Limestone (PCL), which hosts a regional 
groundwater flow system, and is characterised by high bore yields (5-10 L/s and higher) 
and low-moderate salinity (500 – 3,500 mg/L). In the growth corridor the PCL is 
approximately 130 m thick and is semi-confined by the clayey sediments of the overlying 
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basalts. Domestic and stock bores in the growth corridor extract groundwater from the top 
of the PCL aquifer (see Appendix 1). 

The Lower Middle Aquifer comprises a much thinner (i.e. typically 10-20 m) and less 
extensive Clifton Formation. This aquifer is a sandy limestone and is separated from the 
overlying Upper Middle Aquifer by the Gellibrand Marl aquitard, which, in the growth 
corridor, is approximately 325 m in thickness. 

The Lower Aquifer comprises the regionally-extensive Dilwyn Formation, which in some 
areas is directly overlain by Clifton Formation, or otherwise separated from the latter by an 
aquitard of Narrawaturk Marl. In the growth corridor the Narrawturk Marl is 30-40 m thick. 
Whilst the Dilwyn Formation sands produce high bore yields (> 10 L/s) and moderate 
salinity (1,000 – 3,500 mg/L) groundwater, this aquifer is too deep to be economical for 
most purposes other than town water supply (SRW 2011). For example, in the growth 
corridor, the top of the Lower Aquifer would not be encountered by drilling until around 
530 m below ground surface according to the Visualising Victoria’s Groundwater website 
(www.vvg.org.au). 

3.5. Surface Water Hydrology 

The growth area is within the Merri River catchment. Russells Creek is a tributary of the 
Merri River and flows through the middle of the area from east to west, crossing both 
Horne and Aberline Roads. It flows into the Merri River, 3.5 km west of the site boundary. 
A smaller drainage line exists in the northeast of the site, as well as several small 
wetlands/dams scattered across the site. Both artificial and natural wetlands, although 
unmapped by DELWP, are discussed for Tozer Memorial Reserve by EHP (2018). The 
southeast area of the site also supports two large water storage ponds managed by 
Wannon Water.  

The topography slopes to the south and west from ~50 m AHD in the northeast corner to 
~30 m AHD in the southwest corner. Russells Creek runs from 31 m AHD on the eastern 
boundary to 23m AHD on the western boundary. The area upstream of Gateway Road in 
the southwest is flat and prone to flooding (Engeny 2018). 

Russells Creek has a high potential for groundwater interaction, due to the shallow depth 
to groundwater (< 5 m) (Visualising Victoria's Groundwater Information Portal - 
https://www.vvg.org.au) (note depth to groundwater for the entire site is ~ 10 m). However, 
coastal acid sulphate soil (ASS) mapping shows no likely ASS issues for the growth 
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corridor 
(http://vro.agriculture.vic.gov.au/dpi/vro/vrosite.nsf/pages/vic_acid_sulphate_map1). 

According to the 'Stormwater Management Technical Report' for the growth corridor 
(Engeny 2018) there are two main outflow locations from the development area: Russells 
Creek at Aberline Road; and an existing drain under Gateway Road. It is understood that 
a series of wetlands and retarding basins are being considered for the development to 
help attenuate flows from local catchments and in Russells Creek.  

These major outflow points and on-site terminal discharge points are of key importance to 
the LCA, given the potential for any contamination in the area to be mobilised via altered 
hydrology in the area.  
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4.  Environmental History Investigation 
A number of desktop investigations were undertaken to document the environmental 
history of the site and determine the likelihood of contamination. These included a review 
of the historical aerial photography record, a search of the Environment Protection 
Authority's (EPA) Sites Register, a review of relevant WCC records, searches of historical 
records in libraries and at the Warrnambool & District Historical Society and a site 
inspection. These components of the investigation are detailed in the sections below. 

4.1. Historical Aerial Photography 

A series of historical aerial photography images were sourced from WCC and purchased 
from LANDATA® to provide a lengthy (> 50 year) photographic history of the site. The 
images were reviewed to determine current and changing land use and to identify any 
potential issues for the LCA. A summary of findings from the review is provided in Table 2 
and the raw images are provided in Appendix 2. 

 Table 2. Summary of observed changes in historical aerial photography of the growth 
corridor. 

Year Series, Scale Notes 

1947 Aerial Survey of 
Victoria Photo Map 
Panmure A3; 
1:15,840 Black and 
White 

Rural uses with 5 residences in the growth area. 
Plantation in the northern part of Tozer Reserve. Roads all 
unsealed. Creek mostly cleared. Insufficient resolution to 
identify stockyards 

1960 WCC physical 
archive: Princes 
Highway Project 357 

No coverage of area of interest 

1971 Ocean Rd Extension; 
1:25,000 Black and 
White 

Rural uses with 5 residences in the growth area. Partially 
cleared plantation in the northern part of Tozer Reserve. 
Wangoom Rd sealed. 

1982 Ocean Rd Extension; 
1:25,000 Black and 
White 

Rural uses with 6 residences in the growth area. 
Plantation in northern 275 m of Tozer Reserve. Resolution 
not generally sufficient for identifying stockyards. 
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Year Series, Scale Notes 

1990 WCC physical 
archive, ~50cm 
resolution Colour 

Mostly rural uses – some residential development on 
Boiling Down and Horne Rds. Plantation in northern part 
of Tozer Reserve. Ten houses in the growth area. First 
observation of old vehicles at 110 Boiling Down Rd. Single 
eastern storage pond at Dales Rd 

2001 WCC physical 
archive, ~5m 
resolution, Colour 

Further rural residential development, fifteen houses in the 
area. Tozer Reserve plantation cleared. First industrial 
shed at 94 Boiling Down Rd. Resolution not generally 
sufficient to identify stockyards 

2010 WCC electronic file, 
15cm resolution, 
Colour+NIR (visible 
and false colour 
images examined) 

Continuing rural residential development, twenty houses in 
the area. Pond with stormwater drainage present next to 
shed at 94 Boiling Down Rd, possible petroleum/oil 
leakage visible. Regeneration of trees and shrubs in 
northern part of Tozer Reserve. Second storage pond at 
Dales Rd. Boiling Down Rd, parts of Horne and Aberline 
Rds sealed. 

2015 WCC electronic file, 
15cm resolution, 
Infrared, false colour 
composite 

No further residential development. All roads apart from 
Dales Rd sealed. 0.45ha of fresh fill at 180 Horne Rd, 
south of Russells Ck adjacent to Horne Rd. ~1ha of 
stockpiles at 270 Wangoom Rd. Substantial regeneration 
throughout, carpark and shed/toilets present in Tozer 
Reserve. 

2016 WCC electronic file, 
10cm resolution, 
Colour only 

Rocks placed in bed of Russells Creek at 180 Horne Rd, 
~0.5 ha additional fill at corner of Horne and Rodgers Rds. 
Telecommunication tower at 81 Horne Rd. 
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4.2. EPA Sites Register Search 

4.2.1. Priority Sites Register 

“Priority” sites are locations where the EPA has issued a Pollution Abatement Notice or a 
Clean-up Notice. As of 30 November 2018, no properties in the Aberline to Horne Growth 
Corridor or the immediately surrounding area were listed on the EPA Priority 
(Contaminated) Site Register. 

4.2.2. Statutory Environmental Audit Reports 

Environmental audits under the Environment Protection Act 1970 can be required of 
contaminated or potentially contaminated land. Reports from these audits are maintained 
by EPA in an online portal (https://www.epa.vic.gov.au/our-work/environmental-
auditing/environmental-audit-reports-online). 

As of 30 November 2018, no properties in the Aberline to Horne Growth Corridor or the 
immediately surrounding area were listed on the EPA portal as having been subject to a 
statutory environmental audit. 

4.3. Council Records Review and Property Attributes 

4.3.1. Planning Application History 

A permit history search for the growth area undertaken by WCC on 2/11/2018 (excluding 
associated plans) was provided to Austral for this assessment (Table 3). Apart from a 
permit for stockyards at 140 Boiling Down Rd granted in 2002, permitted uses are all 
considered low risk for potential contamination.  

Permit history matches the observed pattern of development from the historical imagery 
assessment (Section 3.1) however records for some of the observed developments were 
not present in the information provided. For example, there was no record of a subdivision 
of 220 & 222 Wangoom Rd, nor were there documents relating to development at 94 
Boiling Down Rd. A record of the permit history search is provided in Appendix 3. 

In addition, although not apparent in historical photo analysis, areas of infill are also 
known to have been placed in depressions throughout 270 Wangoom Rd (A. Neild, WCC, 
pers. comm.). Specific locations were not apparent on the site visit. 
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 Table 3. Summary of planning documents from WCC history search. 

Date Type Property 

27/10/1999 Subdivision (2 lots) 70 & 78 Boiling Down Rd 

1/3/2000 New dwelling and shed 70 Boiling Down Rd 

6/4/2010 New verandah 70 Boiling Down Rd 

25/7/2018 New golf driving range 78 Boiling Down Rd 

9/6/2005 Refusal of building addition 94 Boiling Down Rd 

26/11/1996 Additions to existing dwelling 110 Boiling Down Rd 

7/2/2006 New dwelling (not constructed?) 110 Boiling Down Rd 

21/11/1986 Construction and operation of 
kennels/cattery 

124 Boiling Down Rd 

13/4/2000 Subdivision (2 lots) 124 & 140 Boiling Down Rd 

22/4/2002 New dwelling, shed, yards 140 Boiling Down Rd 

13/7/2006 Extension to dwelling 124 Boiling Down Rd 

7/9/2007 Works for water storage pond 83-119 Dales Rd 

13/8/2013 New telecommunications tower 81 Horne Rd (83-119 Dales 
Rd) 

18/4/2017 Subdivision (2 lots) 180 Horne Rd 

12/7/2007 Refusal of subdivision (2 lots) 180 Horne Rd 

24/5/2011 New sheds (2) 246 Horne Rd 

18/12/2001 Subdivision (2 lots) 246 & 310 Horne Rd 

25/5/2005 New dwelling 50 Dixons Lane (out of area) 
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Date Type Property 

26/9/1990 Refusal of subdivision (3 lots) 270 & 286 Wangoom Rd? 

23/11/1994 New dwelling and sheds (2) 270 & 286 Wangoom Rd 

12/7/2005 Subdivision (2 lots) 270 & 286 Wangoom Rd 

1/2/2013 Subdivision (2 lots) 286 Wangoom Rd 

15/6/2005 New dwelling 222 Wangoom Rd 

8/1/2004 New dwelling 220 Wangoom Rd 

22/1/1997 New shed 220 Wangoom Rd 

 

4.3.2. Onsite Wastewater Treatment 

The growth area is currently unsewered and onsite treatment of varying ages exists for 
wastewater generated at existing residential and industrial properties. Approximate 
locations of these systems were provided by WCC (see Appendix 4). Eighteen systems 
are thought to exist within the growth corridor, with an additional five north of Wangoom 
Rd, opposite the growth corridor and a denser cluster of systems along Wangoom Rd, to 
the west.  

While there is potential for small-scale nutrient contamination from existing, especially 
older, wastewater systems, these pose a relatively low risk of contamination (Assessment 
level C) according to potentially contaminated land planning practice note (DSE 2005). It 
has been assumed that any future development of the area will include sewered 
connections to all premises. 

4.4. Historical Records 

A search of histories, local records, historical photographs and maps was made at local 
and State libraries and at the Warrnambool & District Historical Society, with the aid of 
Society members. No indications of landuse with significant potential for contamination 
were found in the study area. The nearest tannery operated downstream on Russells 
Creek, near the Mortlake Rd crossing in the 1860s and 70s subsequent to which all major 
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activity was based on the Merri River. Small-scale and short-term brickmaking and 
orchards were anecdotally located along Aberline Rd in the early 20th century. 

4.5. Site Inspections 

In addition to the review of historical imagery, all properties in the area were inspected 
from public access points (i.e. nearby roads and/or from within the Tozer Memorial 
Reserve) on 12 December 2018. A total of 21 locations with land uses listed in DSE 
(2005) were identified (Figure 3, Figure 4). Observations and photographs were recorded 
for each property and previously identified location of interest (see Appendix 5). 
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 Figure 3. Locations of observations from historical photography and site inspection – Northern area. 
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 Figure 4. Locations of observations from historical photography and site inspection – Southern area 
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4.6. Investigation Results 

Land uses in the study area with high or medium potential for contamination as listed in 
DSE (2005 - see Table 1), are summarised in Table 4.  

 Table 4. Potentially contaminating activities identified in the growth corridor. 

DSE Risk 
Level 

Land Use/Activity Number 
of 
Locations 

Possible Contaminants 

High Automotive repair/ scrap 
metal recovery (informal) 

1 Metals, polycyclic aromatic 
hydrocarbons (PAH), petroleum 
hydrocarbons (PHC), benzene, 
toluene, ethyl benzene and 
xylene compounds (BTEX), 
chlorinated solvents, phenolic 
compounds  

Disused dairiesa 2 Nutrients, organochlorine and 
organophosphate pesticides 
(OCP, OPP), pathogens 

Stockyardsb 13 Nutrients, organochlorine and 
organophosphate pesticides 
(OCP, OPP), arsenic, pathogens 

Metal finishing and 
treatments 

1 Metals, PAH, PHC, BTEX, 
chlorinated solvents, phenolic 
compounds 

Medium Filling (imported soil) 4 Asbestos, metals, PAH, PHC, 
BTEX, nutrients, OCP, OPP 

a, b: Note that not all stockyards or dairies are used for stock dipping (high risk) or chemical 
storage (medium risk) but these activities may have occurred, particularly at older locations, 
and so cannot be excluded from this risk level without further assessment 
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Stockyards were located on 12 different properties (one property had 2 sets of yards). 
Evidence of use as an informal automotive scrapyard/repair site was observed at 110 
Boiling Down Rd. An industrial shed and runoff pond at 94 Boiling Down Rd comprise the 
former site of SWI Engineering, a company that fabricated sheet metal processing 
machinery. A major area of fill was located at 180 Horne Rd, with areas of minor fill and 
stockpiles at 246 Horne Rd, 174 Aberline Rd and 270 Wangoom Rd as well as potentially 
extensive but shallow additional fill in other parts of 270 Wangoom Rd.  

The majority of medium and high risk land uses/activities are located away from drainage 
lines, with the exception of the stockyards and fill at 180 Horne Rd which are adjacent to 
Russells Creek. Any soluble contaminants at this location would have a greater likelihood 
of mobilisation by floodwaters than those in other locations. The generally shallow water 
table throughout the area means that there is a high likelihood of interaction between any 
contaminants in shallow soil layers and groundwater, a likelihood that increases with the 
age and duration of that landuse. 
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5. Potential Offsite Sources of Contamination 
Three potential sources of offsite contamination were recognised as being relevant to 
future development in the growth corridor. Although close inspection of these sources was 
considered outside the scope of this report, recommendations for future assessment are 
made in Section 6. 

• The Horne Rd industrial area is immediately adjacent to the growth corridor to the 
east. While it is currently mostly undeveloped, there is potential for conflicting 
uses in this area in future and planning decisions should take this into 
consideration. 

• Two large dairy effluent ponds are located 350 m north of Wangoom Rd, opposite 
270 Wangoom Rd. There may be nutrient seepage potential from these ponds 
due to the topography and shallow depth to groundwater. In addition, while not a 
contamination issue per se, future planning should consider potential conflicts of 
use adjacent to this area. 

• Areas of fill and stockpiles along Russells Creek at the upstream boundary of the 
growth corridor are located 150 m outside the growth corridor boundary, and as 
such have not been inspected but may impact the growth area. 
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6. Recommendations 
Where sites of high and medium potential for contamination exist, these should be further 
investigated to assess their suitability for future permitted land uses. Specifically: 

• Stockyard and dairy sites should be further assessed via detailed site inspections, 
sampling of existing shallow groundwater bores and soil sampling to determine 
the likelihood, extent and nature of contamination. This includes any seepage 
from offsite sources listed in Section 5.  

• Areas where old vehicles have been repaired or disposed of at 110 Boiling Down 
should be inspected and sampled for contamination. 

• The former site of SWI Engineering and the associated constructed pond should 
be inspected and sampled for contamination. If possible, interviews with previous 
owners regarding specific uses of the site should also be sought. 

• Areas that have been used for deposit of fill, especially at 180 Horne Rd and 270 
Wangoom Rd, should be inspected and sampled for contamination. This includes 
areas of fill along Russells Creek upstream of the growth area. Where only minor 
fill or stockpiles exist this material could be easily removed. If possible, interviews 
with previous owners regarding specific uses of the site should also be sought. 

• Consideration should be given to locating less-sensitive future land uses (e.g. 
open space, retail) at sites with higher risks of potential contamination. 

• Should contamination be detected, the extent and magnitude of that 
contamination and potential human and environmental exposure pathways should 
be investigated in a more detailed contamination assessment. 

• Any changes in land use between now and any future development should be 
assessed and considered in future planning decisions regarding the corridor. 
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Appendix 1 – Borelogs and groundwater chemistry 
Within the study area there are 10 unlicenced stock and domestic bores recorded on the 
Victorian Water Management and Information System (WMIS - 
http://data.water.vic.gov.au/monitoring.htm). These were drilled between 1971 and 1989 
to depths between 37 and 53 meters.  

 
 

Bore number Type Date drilled Address Property 

99872 Domestic and Stock 16/11/1989 110 Boiling Down Rd 20 

99992 Domestic and Stock ? 79 Boiling Down Rd 15 

99661 Domestic and Stock 15/11/1975 79 Boiling Down Rd 15 
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99761 Domestic and Stock 26/02/1982 75 Boiling Down Rd 14 

99613 Domestic and Stock 24/06/1974 174 Aberline Rd 4 

99596 Domestic and Stock 13/02/1973 250 Wangoom Rd 5 

99568 Domestic and Stock 27/01/1971 270 Wangoom Rd 7 

99999 Domestic and Stock ? 270 Wangoom Rd 7 

99569 Domestic and Stock 8/02/1971 270 Wangoom Rd 7 

99608 Domestic and Stock 30/05/1974 235 Horne Rd 8 

 

 

Site no. 99872 GMU Unknown SOBN No The quantity of data available for each bore var    
Purpose DOMESTIC Aquifer Unknown Active No
Driller Log
From (m) To (m) Thickness (mm) Description Geological Comments

0 0.3 0.3 sub soil
0.3 21 20.7 bluestone
21 27 6 clay
27 43 16 limestone

Geologist Log
Interpretation Date From (m) To (m) Rock Type
Interpretation from Screen 16/11/1989 31 43 NOT KNOWN

Period of record
Variable Start date End date Readings Data type Max value Max date Min value Min date

2012 µS/cm @ 25°C 16/11/1989 16/11/1989 1 Point Data 3400 16/11/1989 3400 16/11/1989
210 Field pH 16/11/1989 16/11/1989 1 Point Data 7.8 16/11/1989 7.8 16/11/1989

9520 Total Alkalinity 16/11/1989 16/11/1989 1 Point Data 370 16/11/1989 370 16/11/1989
9524 Calcium 16/11/1989 16/11/1989 1 Point Data 210 16/11/1989 210 16/11/1989
9527 Chloride 16/11/1989 16/11/1989 1 Point Data 870 16/11/1989 870 16/11/1989
9536 Hardness 16/11/1989 16/11/1989 1 Point Data 857.17 16/11/1989 857.17 16/11/1989
9537 Bicarbonate 16/11/1989 16/11/1989 1 Point Data 451.22 16/11/1989 451.22 16/11/1989
9539 Potassium 16/11/1989 16/11/1989 1 Point Data 5.9 16/11/1989 5.9 16/11/1989
9540 Sodium 16/11/1989 16/11/1989 1 Point Data 380 16/11/1989 380 16/11/1989
9545 Nitrate+Nitrite 16/11/1989 16/11/1989 1 Point Data 0.15 16/11/1989 0.15 16/11/1989
9554 Silicia tot 16/11/1989 16/11/1989 1 Point Data 32 16/11/1989 32 16/11/1989
9557 Sulphate 16/11/1989 16/11/1989 1 Point Data 54 16/11/1989 54 16/11/1989
9667 Iron (undigeste 16/11/1989 16/11/1989 1 Point Data 0.08 16/11/1989 0.08 16/11/1989
9670 Magnesium 16/11/1989 16/11/1989 1 Point Data 80 16/11/1989 80 16/11/1989
9768 TDS 105C 16/11/1989 16/11/1989 1 Point Data 1997.3 16/11/1989 1997.3 16/11/1989

Construction
Component Material From (m) To (m) OD (mm) ID (mm) Comments
Hole Hole 0 43 0 CABLE TOOL
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Site no. 99992 GMU Unknown SOBN No The quantity of data a        
Purpose STOCK Aquifer Unknown Active No
Driller Log
From (m) To (m) Thickness (DescriptionGeological Comments

0 5.43 5.4 brown clay
5.43 7.32 1.9 brown stone
7.32 21.33 14 yellow clay

21.33 27.43 6.1 yellow clay & limestone
27.43 36.5 9.1 silt & limestone

36.5 53.33 16.8 limestone
Geologist Log
InterpretatDate From (m) To (m) Rock Type
Interpretat   17/01/1991 38.4 53.33 LIMESTONE

Period of record
Variable Start date End date Readings Data type Max value Max date

2012 µS/cm @ 25°C 1 Point Data
210 Field pH 1 Point Data

9524 Calcium 1 Point Data
9527 Chloride 1 Point Data
9535 Hardness (calc.) 1 Point Data
9537 Bicarbonate 1 Point Data
9539 Potassium 1 Point Data
9540 Sodium 1 Point Data
9557 Sulphate 1 Point Data
9568 SIO3 1 Point Data
9670 Magnesium 1 Point Data
9776 Tot.Sol.Salts Summ. 1 Point Data

Construction
ComponenMaterial From (m) To (m) OD (mm) ID (mm) Comments
Hole Hole 0 53.33 162 DOWN HOLE HAMME

Field pH 7.9 00:00 30/12/1899
µS/cm @ 2 1400 00:00 30/12/1899
Calcium 110 00:00 30/12/1899
Chloride 270 00:00 30/12/1899
Hardness ( 345 00:00 30/12/1899
Bicarbonat 304 00:00 30/12/1899
Potassium 2 00:00 30/12/1899
Sodium 140 00:00 30/12/1899
Sulphate 17 00:00 30/12/1899
SIO3 27 00:00 30/12/1899
Magnesium 17 00:00 30/12/1899
Tot.Sol.Sal  861 00:00 30/12/1899
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Site no. 99661 GMU Unknown SOBN No The quantity of data available for each bore var    
Purpose DOMESTIC, STOC Aquifer Unknown Active No
Driller Log
From (m) To (m) Thickness (mm) Description Geological Comments

0 0.3 0.3 soil
0.3 15.9 15.6 clay

15.9 17.7 1.8 limestone
17.7 20.4 2.7 sandy clay
20.4 41.51 21.1 limestone

Geologist Log
InterpretatDate From (m) To (m) Rock Type
Interpretat   12/11/1975 29.87 40.84 NOT KNOWN

Period of record
Variable Start date End date Readings Data type Max value Max date Min value Min date

2012 µS/cm @ 25°C 15/11/1975 15/11/1975 1 Point Data 3040 15/11/1975 3040 15/11/1975
210 Field pH 15/11/1975 15/11/1975 1 Point Data 8.05 15/11/1975 8.05 15/11/1975

9524 Calcium 15/11/1975 15/11/1975 1 Point Data 124 15/11/1975 124 15/11/1975
9527 Chloride 15/11/1975 15/11/1975 1 Point Data 809 15/11/1975 809 15/11/1975
9532 Carbonate 15/11/1975 15/11/1975 1 Point Data 12 15/11/1975 12 15/11/1975
9535 Hardness (calc.) 15/11/1975 15/11/1975 1 Point Data 544 15/11/1975 544 15/11/1975
9537 Bicarbonate 15/11/1975 15/11/1975 1 Point Data 287 15/11/1975 287 15/11/1975
9539 Potassium 15/11/1975 15/11/1975 1 Point Data 5 15/11/1975 5 15/11/1975
9540 Sodium 15/11/1975 15/11/1975 1 Point Data 418 15/11/1975 418 15/11/1975
9543 Nitrate 15/11/1975 15/11/1975 1 Point Data 2.032 15/11/1975 2.032 15/11/1975
9557 Sulphate 15/11/1975 15/11/1975 1 Point Data 81 15/11/1975 81 15/11/1975
9568 SIO3 15/11/1975 15/11/1975 1 Point Data 29 15/11/1975 29 15/11/1975
9664 Iron 15/11/1975 15/11/1975 1 Point Data 9 15/11/1975 9 15/11/1975
9670 Magnesium 15/11/1975 15/11/1975 1 Point Data 57 15/11/1975 57 15/11/1975
9776 Tot.Sol.Salts Sum 15/11/1975 15/11/1975 1 Point Data 1831 15/11/1975 1831 15/11/1975

Construction
ComponenMaterial From (m) To (m) OD (mm) ID (mm) Comments
Hole Hole 0 41.51 0 CABLE TOOL
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Site no. 99761 GMU Unknown SOBN No The quantity of data available for each bore var    
Purpose DOMESTIC Aquifer Unknown Active No
Driller Log
From (m) To (m) Thickness (mm) Description Geological Comments

0 0.3 0.3 sub soil
0.3 6 5.7 clay

6 11 5 decomposed stone
11 17 6 blue stone
17 28 11 clay
28 41 13 limestone

Geologist Log
InterpretatDate From (m) To (m) Rock Type
Interpretat   26/02/1982 36 41 LIMESTONE

Period of record
Variable Start date End date Readings Data type Max value Max date Min value Min date

2012 µS/cm @ 25°C 26/02/1982 26/02/1982 1 Point Data 2000 26/02/1982 2000 26/02/1982
210 Field pH 26/02/1982 26/02/1982 1 Point Data 7.5 26/02/1982 7.5 26/02/1982

9524 Calcium 26/02/1982 26/02/1982 1 Point Data 136 26/02/1982 136 26/02/1982
9527 Chloride 26/02/1982 26/02/1982 1 Point Data 457 26/02/1982 457 26/02/1982
9535 Hardness (calc.) 26/02/1982 26/02/1982 1 Point Data 512 26/02/1982 512 26/02/1982
9537 Bicarbonate 26/02/1982 26/02/1982 1 Point Data 311 26/02/1982 311 26/02/1982
9539 Potassium 26/02/1982 26/02/1982 1 Point Data 4 26/02/1982 4 26/02/1982
9540 Sodium 26/02/1982 26/02/1982 1 Point Data 194 26/02/1982 194 26/02/1982
9543 Nitrate 26/02/1982 26/02/1982 1 Point Data 0.451 26/02/1982 0.451 26/02/1982
9557 Sulphate 26/02/1982 26/02/1982 1 Point Data 29 26/02/1982 29 26/02/1982
9568 SIO3 26/02/1982 26/02/1982 1 Point Data 31 26/02/1982 31 26/02/1982
9664 Iron 26/02/1982 26/02/1982 1 Point Data 1 26/02/1982 1 26/02/1982
9670 Magnesium 26/02/1982 26/02/1982 1 Point Data 42 26/02/1982 42 26/02/1982
9776 Tot.Sol.Salts Summ. 26/02/1982 26/02/1982 1 Point Data 1206 26/02/1982 1206 26/02/1982

Construction
ComponenMaterial From (m) To (m) OD (mm) ID (mm) Comments
Hole Hole 0 28 165 CABLE TOOL
Hole Hole 28 41 127 CABLE TOOL
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Site no. 99613 GMU Unknown SOBN No The quantity of data available for each bore var    
Purpose STOCK Aquifer Unknown Active No
Driller Log
From (m) To (m) Thickness (mm) Description Geological Comments

0 0.61 0.6 top soil
0.61 2.13 1.5 brown and grey clay
2.13 5.49 3.4 brown stone
5.49 19.81 14.3 brown stone and clay

19.81 28.96 9.2 brown sands clay and rubbly limestone
28.96 36.57 7.6 limestone

Geologist Log
InterpretatDate From (m) To (m) Rock Type
Interpretat   7/06/1974 28.95 36.57 NOT KNOWN

Period of record
Variable Start date End date Readings Data type Max value Max date Min value Min date

2012 µS/cm @ 25°C 24/06/1974 24/06/1974 1 Point Data 2375 24/06/1974 2375 24/06/1974
210 Field pH 24/06/1974 24/06/1974 1 Point Data 7.57 24/06/1974 7.57 24/06/1974

9524 Calcium 24/06/1974 24/06/1974 1 Point Data 172 24/06/1974 172 24/06/1974
9527 Chloride 24/06/1974 24/06/1974 1 Point Data 540 24/06/1974 540 24/06/1974
9535 Hardness (calc.) 24/06/1974 24/06/1974 1 Point Data 624 24/06/1974 624 24/06/1974
9537 Bicarbonate 24/06/1974 24/06/1974 1 Point Data 412 24/06/1974 412 24/06/1974
9539 Potassium 24/06/1974 24/06/1974 1 Point Data 4 24/06/1974 4 24/06/1974
9540 Sodium 24/06/1974 24/06/1974 1 Point Data 238 24/06/1974 238 24/06/1974
9557 Sulphate 24/06/1974 24/06/1974 1 Point Data 42 24/06/1974 42 24/06/1974
9568 SIO3 24/06/1974 24/06/1974 1 Point Data 21 24/06/1974 21 24/06/1974
9670 Magnesium 24/06/1974 24/06/1974 1 Point Data 47 24/06/1974 47 24/06/1974
9776 Tot.Sol.Salts Summ. 24/06/1974 24/06/1974 1 Point Data 1476 24/06/1974 1476 24/06/1974

Construction
ComponenMaterial From (m) To (m) OD (mm) ID (mm) Comments
Hole Hole 0 36.57 0 CABLE TOOL
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Site no. 99596 GMU Unknown SOBN No The quantity of data available for each bore var    
Purpose STOCK Aquifer Unknown Active No
Driller Log
From (m) To (m) Thickness (mm) Description Geological Comments

0 0.3 0.3 soil
0.3 8.53 8.2 clay

8.53 14.63 6.1 clay and decomposed stone
14.63 20.12 5.5 decomposed stone
20.12 24.99 4.9 clay
24.99 25.6 0.6 limestone

25.6 29.26 3.7 clay
29.26 40.23 11 limestone

Geologist Log
InterpretatDate From (m) To (m) Rock Type
Interpretat   13/02/1973 29.87 38.1 NOT KNOWN

Period of record
Variable Start date End date Readings Data type Max value Max date Min value Min date

2012 µS/cm @ 25° 13/02/1973 13/02/1973 1 Point Data 8080 13/02/1973 8080 13/02/1973
210 Field pH 13/02/1973 13/02/1973 1 Point Data 7.9 13/02/1973 7.9 13/02/1973

9524 Calcium 13/02/1973 13/02/1973 1 Point Data 363 13/02/1973 363 13/02/1973
9527 Chloride 13/02/1973 13/02/1973 1 Point Data 2740 13/02/1973 2740 13/02/1973
9535 Hardness (cal 13/02/1973 13/02/1973 1 Point Data 1589 13/02/1973 1589 13/02/1973
9537 Bicarbonate 13/02/1973 13/02/1973 1 Point Data 131 13/02/1973 131 13/02/1973
9670 Magnesium 13/02/1973 13/02/1973 1 Point Data 166 13/02/1973 166 13/02/1973
9775 Tot.Sol.Salts 13/02/1973 13/02/1973 1 Point Data 5583 13/02/1973 5583 13/02/1973

Construction
ComponenMaterial From (m) To (m) OD (mm) ID (mm) Comments
Hole Hole 0 40.23 0 CABLE TOOL
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Site no. 99568 GMU Unknown SOBN No The quantity of data available for each bore varies w   
Purpose DOMESTIC, DAIRY, STOCKAquifer Unknown Active No
Driller Log
From (m) To (m) Thickness (mm) Description Geological Comments

0 0.3 0.3 sub soil
0.3 0.61 0.3 clay

0.61 2.13 1.5 fractured stone
2.13 20.12 18 decomposed stone

20.12 25.91 5.8 clay and sand
34.44 43.8 9.4 limestone (water)
42.67 53.33 10.7 limestone

43.8 34.44 -9.4 limestone (dry)
Geologist Log
Interpretation Date From (m) To (m) Rock Type
Interpretation from Screen 12/10/1986 35.97 43.8 LIMESTONE

Period of record
Variable Start date End date Readings Data type Max value Max date Min value Min date

2012 µS/cm @ 25°C 27/01/1971 12/10/1986 5738 Point Data 5000 12/10/1986 4619 27/01/1971
210 Field pH 27/01/1971 12/10/1986 5738 Point Data 7.5 12/10/1986 7.5 27/01/1971

9520 Total Alkalinity 12/10/1986 12/10/1986 1 Point Data 380 12/10/1986 380 12/10/1986
9524 Calcium 27/01/1971 12/10/1986 5738 Point Data 302 27/01/1971 300 12/10/1986
9527 Chloride 27/01/1971 12/10/1986 5738 Point Data 1500 12/10/1986 1407 27/01/1971
9535 Hardness (calc.) 27/01/1971 27/01/1971 1 Point Data 1296 27/01/1971 1296 27/01/1971
9536 Hardness 12/10/1986 12/10/1986 1 Point Data 1331.5 12/10/1986 1331.5 12/10/1986
9537 Bicarbonate 27/01/1971 12/10/1986 5738 Point Data 467 27/01/1971 463.415 12/10/1986
9539 Potassium 27/01/1971 12/10/1986 5738 Point Data 10 27/01/1971 9.9 12/10/1986
9540 Sodium 27/01/1971 12/10/1986 5738 Point Data 520 12/10/1986 499 27/01/1971
9544 Nitrate+Nitrite .003 12/10/1986 12/10/1986 1 Point Data 2.6 12/10/1986 2.6 12/10/1986
9553 Silica reactive 12/10/1986 12/10/1986 1 Point Data 37 12/10/1986 37 12/10/1986
9557 Sulphate 27/01/1971 12/10/1986 5738 Point Data 76 12/10/1986 49 27/01/1971
9568 SIO3 27/01/1971 27/01/1971 1 Point Data 33 27/01/1971 33 27/01/1971
9664 Iron 12/10/1986 12/10/1986 1 Point Data 24 12/10/1986 24 12/10/1986
9670 Magnesium 27/01/1971 12/10/1986 5738 Point Data 140 12/10/1986 132 27/01/1971
9768 TDS 105C 12/10/1986 12/10/1986 1 Point Data 2945.018 12/10/1986 2945.018 12/10/1986
9775 Tot.Sol.Salts Cond 27/01/1971 27/01/1971 1 Point Data 2899 27/01/1971 2899 27/01/1971

Construction
Component Material From (m) To (m) OD (mm) ID (mm) Comments
Hole Hole 0 53.33 152 CABLE TOOL

 
austral research and consulting 
 
Warrnambool City Council LCA: Aberline to Horne Growth Corridor Page | 31 

 
 



  a u s t r a l 
research and consulting  
 
 

 

 

Site no. 99999 GMU Unknown SOBN No The quantit           
Purpose STOCK Aquifer (Not set) Active No

Construction
ComponenMaterial From (m) To (m) OD (mm) ID (mm) Comments
Hole Hole 0 0 0 NOT KNOW
Site no. 99569 GMU Unknown SOBN No The quantity of data available for each bore v    
Purpose STOCK Aquifer Unknown Active No
Driller Log
From (m) To (m) Thickness (mm) Description Geological Comments

0 0.3 0.3 sub soil
0.3 3.35 3.1 fractured stone

3.35 25.91 22.6 decomposed stone
25.91 28.65 2.7 sandy clay
28.65 32 3.4 limestone (dry)

32 42.6 10.6 limestone (water)
Geologist Log
InterpretatDate From (m) To (m) Rock Type
Interpretat   ######## 32 42.67 NOT KNOWN

Period of record
Variable Start date End date Readings Data type Max value Max date Min value Min date

2012 µS/cm @ 2 8/02/1971 8/02/1971 1 Point Data 4569 8/02/1971 4569 8/02/1971
210 Field pH 8/02/1971 8/02/1971 1 Point Data 7.4 8/02/1971 7.4 8/02/1971

9524 Calcium 8/02/1971 8/02/1971 1 Point Data 384 8/02/1971 384 8/02/1971
9527 Chloride 8/02/1971 8/02/1971 1 Point Data 1356 8/02/1971 1356 8/02/1971
9535 Hardness ( 8/02/1971 8/02/1971 1 Point Data 1349 8/02/1971 1349 8/02/1971
9537 Bicarbonat 8/02/1971 8/02/1971 1 Point Data 459 8/02/1971 459 8/02/1971
9539 Potassium 8/02/1971 8/02/1971 1 Point Data 7 8/02/1971 7 8/02/1971
9540 Sodium 8/02/1971 8/02/1971 1 Point Data 430 8/02/1971 430 8/02/1971
9557 Sulphate 8/02/1971 8/02/1971 1 Point Data 33 8/02/1971 33 8/02/1971
9568 SIO3 8/02/1971 8/02/1971 1 Point Data 21 8/02/1971 21 8/02/1971
9664 Iron 8/02/1971 8/02/1971 1 Point Data 29.6 8/02/1971 29.6 8/02/1971
9670 Magnesium 8/02/1971 8/02/1971 1 Point Data 95 8/02/1971 95 8/02/1971
9775 Tot.Sol.Sal  8/02/1971 8/02/1971 1 Point Data 2785 8/02/1971 2785 8/02/1971

Construction
ComponenMaterial From (m) To (m) OD (mm) ID (mm) Comments
Hole Hole 0 42.67 0 NOT KNOWN
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Site no. 99608 GMU Unknown SOBN No The quantity of data available for each bore var    
Purpose STOCK Aquifer Unknown Active No
Driller Log
From (m) To (m) Thickness (mm) Description Geological Comments

0 0.61 0.6 soil
0.61 2.44 1.8 clay
2.44 20.12 17.7 stone

20.12 24.69 4.6 clay
24.69 26.82 2.1 clay and limestone
26.82 42.06 15.2 limestone
42.06 44.19 2.1 marl

Geologist Log
Interpretation Date From (m) To (m) Rock Type
Interpretation from Screen 27/05/1974 31.39 42.06 NOT KNOWN

Period of record
Variable Start date End date Readings Data type Max value Max date Min value Min date

2012 µS/cm @ 25°C 30/05/1974 30/05/1974 1 Point Data 5550 30/05/1974 5550 30/05/1974
210 Field pH 30/05/1974 30/05/1974 1 Point Data 7.46 30/05/1974 7.46 30/05/1974

9524 Calcium 30/05/1974 30/05/1974 1 Point Data 321 30/05/1974 321 30/05/1974
9527 Chloride 30/05/1974 30/05/1974 1 Point Data 1589 30/05/1974 1589 30/05/1974
9535 Hardness (calc.) 30/05/1974 30/05/1974 1 Point Data 1462 30/05/1974 1462 30/05/1974
9537 Bicarbonate 30/05/1974 30/05/1974 1 Point Data 546 30/05/1974 546 30/05/1974
9539 Potassium 30/05/1974 30/05/1974 1 Point Data 13 30/05/1974 13 30/05/1974
9540 Sodium 30/05/1974 30/05/1974 1 Point Data 615 30/05/1974 615 30/05/1974
9557 Sulphate 30/05/1974 30/05/1974 1 Point Data 125 30/05/1974 125 30/05/1974
9568 SIO3 30/05/1974 30/05/1974 1 Point Data 47 30/05/1974 47 30/05/1974
9664 Iron 30/05/1974 30/05/1974 1 Point Data 0.4 30/05/1974 0.4 30/05/1974
9670 Magnesium 30/05/1974 30/05/1974 1 Point Data 160 30/05/1974 160 30/05/1974
9776 Tot.Sol.Salts Summ. 30/05/1974 30/05/1974 1 Point Data 3416 30/05/1974 3416 30/05/1974

Construction
Component Material From (m) To (m) OD (mm) ID (mm) Comments
Hole Hole 0 44.19 0 CABLE TOOL
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Appendix 2 – Aerial photography 
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Appendix 4 – Approximate locations of existing 
onsite wastewater treatment systems  
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Appendix 5 – Photographs and observations 
from site inspection 
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110 Boiling Down Rd, informal auto/scrapyard. Note that majority of vehicles not visible 
from the road. (2016 aerial imagery) 
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Disused dairy, 210 Horne Rd 

 

Stockyards, 235 Horne Rd from Tozer Reserve 
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Stockyards, 105 Boiling Down Rd from Tozer Reserve 

 

Stockyards and Shedding, 174 Aberline Rd 
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94 Boiling Down Rd, 2010 Aerial imagery during manufacturing operations 
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94 Boiling Down Rd Shedding/former light industry 
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Russells Creek with new rock banking in middle/far ground and old and new fill at 180 
Horne Rd 

 

Stockpiles at 270 Wangoom Rd 
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Russells Ck from Tozer Reserve 

 

Russells Ck from Horne Rd 
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