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Summary
The Environment Protection Authority (EPA) has determined that site contamination exists in portions of Edwardstown,
South Plympton, Plympton Park, Ascot Park, Park Holme and Melrose Park. Multiple large plumes of contaminated
groundwater exist.
The EPA considers that it is necessary, to protect communities both now and in the future from (intentional and
unintentional) access to contaminated groundwater. This report reviewed the circumstances giving rise the contamination
of groundwater from the first, second and third Quaternary aquifers within the area.
In South Australia, the Environment Protection Act 1993 (EP Act) establishes the legislative framework for the regulation
and management of site contamination. The EP Act allows the EPA to establish groundwater prohibition areas (GPAs).
In establishing a GPA, the EPA must be satisfied that there is site contamination that affects or threatens water, and
action is necessary to prevent actual or potential harm to human health or safety.
The EPA is considering a GPA in portions of Edwardstown, South Plympton, Plympton Park, Ascot Park, Park Holme and
Melrose Park (Figure 1). The GPA would encompass the Quaternary aged unconfined aquifer (Q1) and portions of the
lower semi- confined aquifers (Q2 and Q3) and extends to a total depth of 26 m below ground level.
This report provides a comprehensive summary of the technical information reviewed by the EPA for the purpose of
investigating the necessity to establish a GPA. It aims to provide concise information in relation to a GPA and describes
the roles of SA Health, site contamination auditors, site contamination consultants and the EPA.
The description of the determination process for the establishment of a GPA is intended to assist local residents,
businesses, community groups, local schools, kindergartens and childcare centres, the City of Marion and the City of
Mitcham in understanding why a prohibition on taking groundwater is being considered.
This report provides a description of the proposed area, the aquifers affected, justification for a buffer area, specific
details relating to the source sites, and the historical and ongoing assessment and remediation of these areas.
Details of a GPA must be placed in the EPA public register 1.
Future purchasers of properties within the GPA will be made aware of the prohibition and/or restriction on taking of
groundwater via the Form 1 statement according to section 7 of the Land and Business (Sale and Conveyancing) Act
1994.
A person must not contravene the prohibition. A maximum penalty of $8,000 2 applies (Division 5 fine).
It is important to note that SA Water mains water and rainwater are not affected by the GPA.
For further information on site contamination please contact:
Site Contamination Branch
Environment Protection Authority
GPO Box 2607
Adelaide SA 5001

1

Pursuant to section 109 of the EP Act

2

At the time of publication

Telephone:
Freecall (country):
Website:
Email:

3

(08) 8204 2004
1800 729 175
www.epa.sa.gov.au
EPASiteContam@sa.gov.au

For health related information on site contamination please contact:
Scientific Services Branch
Public Health Services
11 Hindmarsh Square
Adelaide SA 5000

Telephone:
SA Health website:
Email:

4

(08) 8226 7100
www.sahealth.sa.gov.au
public.health@health.sa.gov.au
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Introduction
Background

In South Australia, groundwater is widely regarded as an important supplementary resource to mains and rain water. In
recent times, drought conditions have placed an increased demand on groundwater use for domestic and irrigation
purposes. This may result in an increased risk of human exposure to chemical substances that may exist in the
groundwater. Contamination arising from point sources and diffuse sources within the aquifers can threaten the health of
a whole aquifer system, the environment and potential groundwater users.

Legislative framework
Part 10A of the Environment Protection Act 19933 (EP Act), establishes a legislative framework for managing site
contamination in South Australia, including provisions 4 which enable the Environment Protection Authority (EPA) to
prohibit or restrict the use of groundwater (Table 1).
In establishing a groundwater prohibition area (GPA), the EPA must be satisfied that there is site contamination that
affects or threatens groundwater, and that action is necessary to prevent actual or potential harm to human health or
safety.
If groundwater is affected by contamination and there is a likelihood that it may be used for domestic or irrigation
purposes, then the consideration for the establishment of a GPA may be warranted.
The establishment of a GPA can eliminate the pathway between the contaminated groundwater and human contact and
prevent or eliminate human exposure to the contaminants of concern. A GPA provides a long-term regulatory solution in
which the use of groundwater may be prohibited for any purpose or restricted in the uses post abstraction. There may be
exceptions for groundwater monitoring or industrial use. A GPA may be necessary in circumstances where other
remediation approaches are not adequate to address risks to human health associated with groundwater contamination.
Table 1

Section 103S

Section 103S – Prohibition or restriction on taking water affected by site contamination
(1)

If the Authority is satisfied that –
(a) there is contamination that affects or threatens water; and
(b) action is necessary under this section to prevent actual or potential harm to human health or safety, the
Authority may, by notice in the Gazette, prohibit or restrict the taking of the water.

(2)

A notice under this section must –
(a) specify the water to which it relates; and
(b) give particulars of the site contamination affecting the water.

(3)

A person must not contravene a notice under this section. Penalty: Division 5 fine.

(4)

The Authority may, by notice in the Gazette, vary or revoke a notice under this section.

A maximum penalty 5 of $8,000 applies for the contravention of a notice under section 103S of the Act (Appendix 1).

3

https://www.legislation.sa.gov.au/index.aspx

4

Pursuant to section 103S of the EP Act

5

At the time of publication of this report
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Extent of groundwater contamination
The EPA is considering establishing a GPA in portions of Edwardstown, South Plympton, Plympton Park, Ascot Park,
Park Holme and Melrose Park. Figure 1 identifies the proposed portions currently under consideration.

Figure 1

Map of information held by the EPA within the area proposed for a GPA
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Groundwater from the unconfined Q1 and portions of the semi-confined Q2 and Q3 Quaternary aquifers (0–26m below
the ground surface) are known to be contaminated. The underlying Tertiary aquifers are not known to be affected by site
contamination arising from the known contamination sources in the area.
Conceptual site models developed through the assessments of a former metal fabrication facility, a former tyre fabrication
facility, a former plastics fabrication facility, electroplating facilities and a former automotive sales and servicing facility,
have been considered. Consideration has also been given to assessments undertaken in the vicinity of these sites, in the
wider Edwardstown, South Plympton, Plympton Park, Ascot Park, Park Holme and Melrose Park precinct, such as
historically audited sites and managed petrol stations.

Role of SA Health
The EPA requested advice from SA Health to determine if ‘action is necessary to prevent actual or potential harm to
human health or safety’. SA Health has provided the following statement in a letter to the EPA on 18 May 2017.
SA Health agrees that it is reasonable to lower the direct community exposure to groundwater contaminants
in the above suburbs, and more generally where groundwater exceeds relevant health-based guidelines,
through groundwater prohibition
SA Health recommends that the communities affected by a Groundwater Prohibition Area receive
information and education on the potential risks and the management of hazards from the extraction of
groundwater, in addition to the EPA placing Groundwater Prohibition Area details in the public register.

Role of auditor/consultant
1.5.1

Site contamination auditor

Site contamination auditors are experienced site contamination professionals who are accredited by the EPA. The
accreditation process is rigorous and intentionally sets a very high standard. Auditors independently examine and review
the work undertaken by the site contamination consultants and provide their written opinions and determinations in the
form of site contamination audit reports. Auditors must not have a conflict of interest or prepare false or misleading
reports. The penalties for doing so can include imprisonment.
Multiple audit reports have been prepared by different auditors for the many sites. Details of the audit reports relevant to
the proposed GPA are provided in Appendix 3. The audit reports are placed in the EPA Public Register and available on
request.
The auditor’s role is to independently and objectively review the assessments and remediation undertaken by the site
contamination consultant, at audited sites. The auditors provide an independent review of the assessment undertaken by
providing a site contamination audit report 6 (SCAR) and site audit reports 7 (SAR).
Where considered necessary, by an auditor, a recommendation may be included in a site contamination audit report that
the EPA consider establishing a GPA where there is an identified risk to human health and safety from groundwater
contamination. Such recommendations and the accompanying information in the audit report would then be used by the
EPA in considering whether or not to exercise its statutory discretion to establish a GPA.
For further information regarding the role of site contamination auditors refer to Guidelines for the site contamination audit
system (2015).

6

Produced after 1 July 2009

7

Produced prior to the 1 July 2009
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1.5.2

Site contamination consultant

A site contamination consultant is defined in section 3(1) of the Act.
… site contamination consultant means a person other than a site contamination auditor who, for fee or
reward, assesses the existence or nature or extent of site contamination.
A consultant’s role is to design, prepare and undertake the assessment and/or remediation work in accordance with a
mutually agreed scope of works, between the client and consultant.

8
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2

Sites contributing to the site contamination and EPA
information sources
Sites contributing to the site contamination

The EPA holds reports and associated information relating to five distinct activities undertaken within the proposed GPA
area. These sites and the investigations undertaken are documented below. The source site details are listed in
Appendix 2 and the site locations are illustrated in Photo 1 and Figure 1.

Photo 1

Satellite photo of the suburbs of Edwardstown, South Plympton, Ascot Park and Melrose Park in South
Australia
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2.1.1

Former metal fabrication facility (metals site) (Figure 2)

•

Audit Area 1 (AA1): 944–956 and 958 South Road, 1 and 5–7 Ackland Street, Edwardstown 8.

•

Audit Area 2 (AA2): 2–6 Ackland Street including 14–26 Raglan Avenue, Edwardstown 9.

•

Audit Area 3 (AA3): 5–8 Ackland Street, including 20–26 Raglan Avenue, Edwardstown 10.

Intrusive environmental assessments undertaken in relation to the metals site have identified groundwater contamination
at the site and off-site locations. These investigations commenced with the initiation of a proposed redevelopment for the
metals site with the engagement of suitably qualified site contamination consultants.
To ensure the metals site is suitable for residential development, two site contamination auditors were engaged to
prepare site contamination audit reports.
The site contamination audit reports were completed in March and April 2016.
The auditors’ roles in this process were to independently and objectively review the assessments and remediation
undertaken at the metals site by the site contamination consultants. In providing site contamination audit reports, the
auditors were able to provide assurance that the assessment and remediation was undertaken to their satisfaction.
2.1.2

Former automotive components facility (components site) (Figure 3)

1028 South Road, Edwardstown
Intrusive environmental assessments undertaken in relation to the component site have identified groundwater
contamination at the site and offsite locations. These investigations commenced after a loss of containment of a solvent
occurred on site in 1997. As a result environmental consultants were engaged to assess the soil and groundwater at the
site. On-site soil and groundwater remediation occurred following the initial assessment to reduce source contribution to
the groundwater and to reduce the concentration of contaminants in the groundwater 11.
A site contamination auditor is currently engaged to audit the site to give consideration to the nature and extent of
groundwater contamination arising from the site and to consider what further remediation is necessary.

2.1.3

Former plastics fabrication facility (plastics site) (Figure 3)

1031–1037 South Road, Melrose Park
Intrusive environmental assessments undertaken in relation to the plastics site have identified groundwater contamination
at the site and off-site locations. These investigations commenced jointly with investigations at the components site
(discussed in 2.1.2). On-site remediation occurred following the initial assessment to reduce source contribution to the
groundwater and to reduce the concentration of contaminants in the groundwater 12.
Assessment is ongoing with the engagement of suitably qualified site contamination consultants.

8

Pump, W 2016, Site Contamination Audit Report – Audit Area 1 – Former Hills Industries Site.

9

Fridell, P 2016, Site Contamination Audit Report – Audit Area 2 – Former Hills Industries Site.

10

Fridell, P 2016, Site Contamination Audit Report – Audit Area 3 – Proposed mixed uses area (MUA1 and MUA2) – Former
Hills Industries Site.

11

Coffey Environments 2014, Detailed Risk Assessment, Bridgestone Australia Limited, Bridgestone Edwardstown Facility,
1028 South Road, Edwardstown, SA.

12

Coffey Environments 2007, Environmental Report, Former Bridgestone Plastics, Melrose Park, SA.
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Figure 2

Metals site location (former Hills Industries), Edwardstown
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Figure 3

2.1.4

Metals site location, Edwardstown and plastics site, Melrose Park

Former electroplating and plating facilities (plating sites) (Figure 4)

4–6 Erudina Avenue, Edwardstown
15–17 Arabrie Avenue, Edwardstown
13–15 Deloraine Road, Edwardstown
Intrusive groundwater assessments have occurred in relation to various former electroplating sites in the southern
Edwardstown area. The site contamination arising from these sites have potentially contributed widespread
contamination west and northwest of the electroplating sites 13.
Assessment is ongoing with the engagement of suitably qualified site contamination consultants.

13

AECOM 2016, Stage 3 EPA Assessment – Part A, South Eastern Edwardstown.
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Figure 4

Erudina and Arabrie Avenue plating site locations, Edwardstown (Fyfe 2016) and Deloraine Road plating
site location, Edwardstown (GHD 2013)

13
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2.1.5

Former automotive sales and servicing facility (automotive sales and servicing site) (Figure 5)

1102–1106 South Road, Edwardstown
Intrusive environmental assessments undertaken in relation to the former automotive site have identified groundwater
contamination at the site and off-site locations. These investigations commenced in 2000 with the engagement of
environmental engineers to exhume underground storage tanks on the site. The EPA was notified of groundwater
contamination in 2002 14. Assessment and remediation was completed at the site, facilitated by the engagement of
suitably qualified site contamination consultants, to the satisfaction of the EPA.

Figure 5

Automotive sales and servicing site location, Edwardstown (AEC 2012)

Documentation review and information in the EPA Public Register
In drafting this report the EPA considered information from multiple sources. A large number of the documents reviewed
are in the EPA Public Register. A list of these reports are included in Appendix 3.
For further information on viewing or obtaining the reports, contact by telephone (08) 8204 2004 or 1800 623 445 (free
call for country users) or www.epa.sa.gov.au or email: epa.publicregister@sa.gov.au.
Additional information may be placed in the Public Register after the completion of site-associated works.

14

AEC Environmental 2012, Detailed Risk Assessment, Southland Mitsubishi, 1102–1106 South Road, Edwardstown SA.
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3

EPA consideration for a GPA
Conceptual site model

The conceptual site model (CSM) provides a description of all of the exposure pathways, and a diagram is usually used
to assist in describing the various exposure pathways and their relevance. A written model is an alternative to a
diagrammatic model. The development of the CSM includes the identification of all sources, modes of migration, all
potential receptors of concern, and how exposure may occur (i.e. exposure route).
This section describes the conceptual site models (CSM) for the sites as summarised in section 2.1, and the surrounding
areas potentially affected by site contamination.
The development of a conceptual site model which comprises the following, assisted in the consideration of the proposed
GPA:
•

a desktop study of sites where site contamination has been identified and notified to the EPA

•

summary of regional hydrogeology

•

characterisation of contaminants of concern (COCs) identified in assessments, nature of groundwater contamination

•

local hydrogeology, extent of groundwater contamination

•

consideration of areas of specific aquifer conditions

•

determination of groundwater quality, including seasonal variations and surface water influences

•

identification of current and future beneficial uses

•

identification of exposure pathways (ie the existence of private wells within the proposed GPA)

•

a human health and safety risk assessment.

All the figures presented in this determination report represent the development of the CSMs through intrusive
investigations at the five manufacturing sites and their surrounding areas within the area considered for a GPA.

Site history and surrounding land uses
The suburbs of Edwardstown, South Plympton, Plympton Park, Ascot Park, Park Holme (within the City of Marion) and
Melrose Park (within the City of Mitcham), were established in 1836 on the lower alluvial Adelaide Plains, comprising
alluvial fan deposits and river terraces, between the Sturt River and Brownhill Creek. Prior to the development of these
residential and industrial areas, this land was primarily used for the growing of market produce, such as vegetables,
almonds, stone fruits and grapes (Photos 2 and 3, City of Marion 2016).

Photo 2

Market gardening in Marion, 1920s (City of Marion Council website 2016)
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Photo 3

Small market garden in the backyard (Photo by Daina Pocius) <https://salithohistory.
blogspot.com.au/2014/12/the-back-yard.html>

Horticultural activities are no longer undertaken to any significant extent in the area due to the increased need in the
1950s and 1960s for residential allotments (City of Marion 2008) and the expansion of the commercial and manufacturing
industries in Adelaide. With the increase of housing and industrial development in the area it became necessary for flood
mitigation. In 1960 the Western Drainage Scheme commenced to mitigate flooding of the alluvial plains from the Sturt
River and its tributaries. This major project was completed in 1971.
Prior to the 1960s in Australia, it was common practice to dispose of industrial chemical wastes, such as oils and solvents
to open, unlined sumps. Chemicals wastes within these open drains were able to leach through the soil into the
groundwater, resulting in a plume of contaminated groundwater. Over time the contamination within groundwater moves
down groundwater hydraulic gradient, in this case towards the ocean. In the Edwardstown, South Plympton, Plympton
Park, Ascot Park and Melrose Park area, this groundwater movement or flow is in a west-northwesterly direction.

3.2.1

Site history at former metal fabrication facility (metals site)

In 1946 production of the Hills rotary hoist commenced in a backyard shed on Furness Avenue, Edwardstown. In 1948
the company expanded to produce a range of laundry products and in 1954 the factory moved to a larger site (metals
site) on Ackland Street, within the industrial precinct adjacent to South Road. In the 1950s and 1960s the product range
expanded into television products, children’s play equipment and hardware items.
The site on Ackland Street included administration buildings, showroom, paved carparks, workshops, degreasing baths,
settling tanks, storage sheds, vehicle garages, vehicle wash-down areas, wastewater treatment plant and collection
drains, groundwater treatment area, oil pit, fuel facilities (fuel bowsers, and underground and above ground storage
tanks) and an electricity transformer15.
Environmental consultants, identified the potentially contamination activities (PCAs) at the site. These included the use of
underground storage tanks (UST) and above ground storage tanks (AST) for storage and dispensing of fuels, use of
chemicals in the manufacturing of powder/metal coated products, vehicle wash-down, the use of asbestos building
products, vehicle maintenance and the use of in ground sumps to collect waste materials.

15

Parsons Brinkerhoff 2006, Phase 1 Environmental Site Assessment, Hills Industries Site, Edwardstown SA.
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3.2.2

Site history at former automotive components facility (components site)

At 1028 South Road, Edwardstown, SA Rubber Mills Pty Ltd a small rubber manufacturing business was opened in 1939.
Additional land was acquired over the next 25 years to develop an automotive components building, a maintenance
workshop and a solution plant, west of South Road, and a plastics factory, east of South Road (refer section 3.2.3).
In 1980 Bridgestone Australia Ltd acquired the business and in 1996 it entered into joint ownership with Toyoda Gosei
Ltd to become Bridgestone TG Australia.
Environmental consultants, PPK Consultants, identified the potential contaminating activities at the sites. These included
the use of USTs and ASTs for storage and dispensing of fuels, bulk storage of chemicals and raw materials, waste water
collection and disposal areas, and the use of chemicals in the manufacturing of automotive components including rubber
mouldings, steering wheels and mats 16.

3.2.3

Site history at former plastics fabrication facility (plastics site)

SA Rubber Mills expanded into plastics in 1952 and occupied the site (plastics site) at 1031−1037 South Road, Melrose
Park. In 1980 Bridgestone acquired the business and entered into joint ownership with Toyoda Gosei in 1996 to become
Bridgestone TG Australia. In 2008, the plastics site was sold to a third party and liability for site contamination was
transferred.
Environmental consultants, PPK Consultants, identified the potential contaminating activities at the sites. These included
bulk storage of chemicals and raw materials, finished product storage and workshops and offices, and the use of
chemicals in the manufacturing of automotive components including door panels, headliners, crash pads and sun
visors 17.
The site was redeveloped for commercial and retail use in 2008.

3.2.4

Site history at former electroplating and plating facilities (plating sites)

Four former electroplating sites on Arabrie Avenue, Erudina Avenue and Deloraine Road in Edwardstown, have been
identified as having caused site contamination through historical electroplating practices. The EPA commenced a site
contamination assessment program in 2015, investigating soil and groundwater contamination arising from the Arabrie
and Erudina Avenue plating sites. A site contamination audit was undertaken for the Deloraine Road site in 2013.

3.2.5

Site history at former automotive sales and servicing facility (automotive sales and servicing site)

The early commercial use for the site was a bacon distribution centre, owned by W Jacobs Limited. With the purchase of
the site in 1963, Motors Limited utilised the site for automotive sales and servicing. This site was then purchased by
Chrysler Australia Limited, which then became Mitsubishi Motors Australia Limited Investments Pty Ltd. In 2000 the site,
1102−1106 South Road, Edwardstown, was purchased by a third party and liability for site contamination was
transferred. Assessment and remediation at the site commenced in 2000.

Summary of regional and local hydrogeology
On the Adelaide Plains (Metropolitan Adelaide) the groundwater system (aquifers) exist within the inter-bedded
Quaternary sands, gravels, silts and clays that are deposited along the river channels and across the alluvial plains
(Figure 6). The six Quaternary aquifers, named Q1–Q6, are supported by the deposited Quaternary aged alluvial
sediments of the Hindmarsh Clay. Within the sediments of the aquifers, there are higher transmissive zones of sand and

16

Coffey Environments 2014, Detailed Risk Assessment, Bridgestone Australia Limited, Bridgestone Edwardstown Facility,
1028 South Rd, Edwardstown SA.

17

Coffey Environments 2007, Environmental Report, Bridgestone Plastics Building, Melrose Park.
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gravels beds and these are generally separated by lower permeable silts and clays. Various grading of silty clays and
sandy silts are also observed in the Hindmarsh Clay (Figure 7).

Figure 6

Schematic drawing of the alluvial plains of Adelaide, prior to European settlement

Figure 7

Stratigraphic sequence of sediments of the Adelaide Plains (Cook 2014)
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Underlying the Quaternary sediments is the Tertiary sandstone and limestone sedimentary sequence. The Tertiary
aquifers, within this sequence, are confined beneath the overlying thick Hindmarsh Clay unit. The first Tertiary aquifer
(T1) comprises the Hallett Cove Sandstone and the second Tertiary aquifer (T2) comprises the Port Willunga Formation,
separated by the Munno Para Clay (Figure 8).

Figure 8

Stratigraphic cross section across the Adelaide Plains (Gerges 2006)

Groundwater generally flows through the aquifers of the Adelaide Plains from the Mount Lofty Ranges in the east to the
Spencer Gulf in the west where groundwater discharge occurs. Figure 8 shows a general model of the groundwater
movement across the Adelaide Plains. The geology and hydrogeology of South Australia is described in more detail in
Appendix 4.

3.3.1

Specific aquifer conditions, the Quaternary Aquifers

In addition to reviewing the findings and outcomes of the site contamination audit reports and site assessment reports
(Appendix 3), the EPA completed a desktop review of additional information on hydrogeological conditions and
groundwater contamination in the vicinity of the Edwardstown, South Plympton, Plympton Park, Ascot Park, Park Holme
and Melrose Park areas.
These reports have identified the Q1 to be an unconfined aquifer which forms the water table. This aquifer has been
observed, through groundwater drilling, to occur at an average depth of 5 m below ground level (bgl). In this area perched
groundwater has been intersected at 2 m bgl.
The depth to the semi-confined second Quaternary aquifer (Q2) in the Edwardstown and Melrose Park area has been
observed to be located at depths between 12 and 13 m bgl. Information has been collated from a limited number of
groundwater wells developed in the third Quaternary aquifer (Q3) in Edwardstown and Melrose Park. During groundwater
well development the semi-confined Q3 is observed to be located at depths between 21 and 25 m bgl.
Consultants have investigated the hydraulic difference between the first two Quaternary aquifers through the installation
and monitoring of nested groundwater well pairs. The nested groundwater well pairs were gauged to determine the
hydraulic head difference between the unconfined Q1 aquifer and the underlying semi-confined Q2 aquifer. During the
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gauging events, the nested well pairs expressed a minor hydraulic head difference or an upward hydraulic gradient
between the Q2 and Q1 aquifers, indicating a degree of hydraulic separation may exist between the aquifers 18.

3.3.2

Specific aquifer conditions, the Tertiary Aquifers

Consultants also investigated the hydraulic head difference between the Quaternary and Tertiary aquifers. The
consultants engaged for the groundwater assessment in the area have indicated that based on the presence of massive
clay beds between the Quaternary aquifers and the underlying Tertiary aquifers, there is unlikely to be any contaminant
impact on the Tertiary aquifers 19.
The confinement of the Tertiary aquifers is implied by a 15 to 20 m head difference that has been measured between the
Q1 and the first Tertiary aquifer (T1). Based on this information it is likely that there is an upward hydraulic gradient from
the Tertiary aquifer to the overlying Quaternary aquifers14. This data is widely supported by a hydrographical study
undertaken by Dr Nabil Gerges 20 and presented in a Department of Water, Land and Biodiversity Conservation report in
2006.

3.3.3

Groundwater quality

The Quaternary hydrogeology in the area of Edwardstown, South Plympton, Plympton Park, Ascot Park, Park Holme and
Melrose Park, is largely defined by the alluvial deposits of clays and sands between Brown Hill Creek and the Sturt River
(Figure 6).
The salinities measured during the groundwater monitoring events within the upper three Quaternary aquifers range
between 500 mg/L to 5,000 mg/L total dissolved salts (TDS 21). Salinity measurements are highly variable throughout the
whole area, however field measured electrical conductivity suggests that there is a slight measurable salinity gradient
between the three upper Quaternary aquifers. The deeper aquifer are expressing a lower salinity in the nested wells.

3.3.4

Surface water influences

The aquifer investigations undertaken by Dr Gerges in 2006 determined that recharge of the Q1 aquifer occurs through
rainfall infiltration and backyard irrigation. The Q2 and Q3 aquifers, to a minor extent, are believed to be recharged
through preferential pathways assisted by surface hydraulic pressures.
The Edwardstown, South Plympton, Plympton Park, Ascot Park and Melrose Park areas are bounded by Brown Hill
Creek, approximately 2 km to the northeast, and the Sturt River, approximately 2 km to the south. Neither waterway is
considered to influence the recharge, discharge or salinity of the Quaternary aquifers in the area. Geologically, however,
the rivers have had a major influence on the deposition of the Quaternary aged aquifer supported lithological
sediments 22.
Surface water losses from the groundwater system due to evapotranspiration are not considered to be a significant
discharge mechanism in the catchment because groundwater levels are generally below the extinction depth of the
vegetation root zone. Eucalypts and deep rooting vegetation are known exceptions 23.

18

Greencap 2015, Groundwater Monitoring Event, 1031−1037 South Road, Melrose Park.

19

Greencap 2015, Groundwater Monitoring Event, 1031−1037 South Road, Melrose Park.

20

Gerges N 2006, Overview of the hydrogeology of the Adelaide metropolitan area, Report DWLBC 2006/10, Department of
Water, Land and Biodiversity Conservation, Government of South Australia.

21

TDS is calculated by applying a factor of 650 to electrical conductivity recorded data.

22

Taylor JK, Thomson BP and Shepherd RG 1974, The soils and geology of the Adelaide area, Department of Mines
Geological Survey of South Australia.

23

Doucette WJ, Chard JK, Fabrizius H, Crouch C, Petersen MR, Carlsen TE, Chard BK and Gorder K 2007,
‘Trichloroethylene uptake into fruits and vegetables: three-year field monitoring study’, Environment Science Technology 41:
2505–2509.
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Soil and groundwater characterisation
When site contamination of groundwater is known to exist, the quality of the local groundwater or aquifer is impacted.
Groundwater assessments have been undertaken to determine the nature and extent of groundwater contamination and
the risk to potential users of that groundwater. Due to the physical and hydrogeological characteristics of an aquifer
system, the removal of the source of contamination will not remove the contamination from the groundwater.
In accordance with the EPA Guideline for the assessment and remediation of site contamination, where site
contamination exists that is not trivial, implementation of groundwater assessment and remediation may be necessary.
The National Environment Protection (Assessment of Site contamination) Measure 1999 (as amended 2013) has also
been developed as a nationally consistent approach to the assessment of site contamination. Assessments will generally
comprise a site history investigation, geological and hydrogeological site characterisation, investigation of the soil and
groundwater contamination, including contaminants of concern, and human health risk assessments.
Remediation generally commences following the development of a remediation options assessment. Remediation means
to treat, contain, remove or manage chemical substances on or below the surface of the site 24.
The environment assessment reports prepared in relation to the metals site, components site, plastics site, plating sites
and automotive sales and servicing site document the PCAs that were undertaken at the sites. A summary of all reports
provided to the EPA are detailed in Appendix 3.

3.4.1

Soil and groundwater characterisation of the former metal fabrication facility (metals site)

The site contamination auditor for the AA1 site, has concluded that site contamination exists at the site and in the vicinity
of the site. Figures 9, 10 and 11 show maps and conceptual cross sections for the metals site through the development of
the CSM.

Figure 9

24

Interpreted groundwater flow direction of metals site, October 2014 (Pump 2016)

Pursuant to section 3 of the EP Act
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Figure 10

Conceptual site model cross section of metals site in Edwardstown (URS 2012)

Figure 11

Conceptual site map of metals site (west to east) in Edwardstown (Pump 2016)

With regards to soil at this site, the auditor has determined that contaminated soils posing a risk to on-site land users
have been removed from AA1. With the identification of multiple on-site source areas and the reported pre-remediation
concentrations of chlorinated hydrocarbons in the soil, the auditor has indicated that the presence of residual pooled
contaminants may exist at depth within the soil profile.
With regards to groundwater at this site, surface water infiltration has leached contaminants of concern through the soil
profile and impacted groundwater. Concentrations of contaminants of concern comprising chlorinated hydrocarbons,
nitrates and heavy metals have been identified in the groundwater. The auditor considers that site contamination exists,
however active remediation of the groundwater is not necessary at the site due to the soil source removal, the low
22
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acceptable risk to human health and safety via vapour inhalation and future restoration of groundwater beneficial uses
through natural attenuation processes.
With regards to groundwater off site, intrusive assessment in the vicinity of the site has determined that contaminants of
concern have migrated northwest of the metals site boundary and contributed to off-site contamination of groundwater 25.
The site contamination auditor for the AA2 and AA3 sites has determined that site contamination of soil and groundwater
exists at the sites. Soil contamination at the sites has contributed to the groundwater contamination which occurred due
to contaminants of concern arising from the AA1 portion of the site 26,27.
3.4.2

Soil and groundwater characterisation of the former automotive components facility
(components site)

In 2014 a detailed site investigation was completed for the site in the form of a detailed risk assessment report. This
detailed site investigation reviewed all intrusive soil, groundwater and vapour assessments. At that stage of the
investigations, identification of data gaps from previous investigations were characterised and an adapted scope of works
was executed. This enabled the development of a CSM, which is in part, represented in Figures 12, 13 and 14.

Figure 12

Interpreted groundwater flow direction of components site in April 2012 (Coffey 2014)

25

Pump W 2016, Site Contamination Audit Report Audit Area 1 – Former Hills Industries Site.

26

Fridell P 2016, Site Contamination Audit Report, Audit Area 2 – Former Hills Industries Site.

27

Fridell P 2016, Site Contamination Audit Report, Audit Area 3 – Proposed mixed uses area (MUA1 and MUA2) – Former
Hills Industries Site.
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Figure 13

Figure 14

Conceptual site model cross section of components site in Edwardstown (Coffey 2014)

Conceptual site plume map of components site in Edwardstown, April 2012 (Coffey 2014)

Due to the historical manufacture of polyether and polyurethane products, the resulting release of solvents, chlorinated
hydrocarbons, petroleum hydrocarbons and other contaminants into the environment, has impacted soil and
groundwater.
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The source of the chlorinated hydrocarbons, benzene, toluene, ethylbenzene, xylene (BTEX) and petroleum
hydrocarbons in the groundwater is believed to have occurred as a result of the steering wheel degreaser process
undertaken inside the northern wall of the Main Automotive Components Building, and drum washing activities inside the
Solutions Plant area within the northern portion of the site. Additional chlorinated hydrocarbon impacts are present in
groundwater due to activities in the vicinity of the Raw Materials Store and Maintenance Workshop, in the western portion
of the site.
Site contamination is assessed to exist at the components site.
With regards to soil, remediation has occurred on site, however some residual soil impacts of contaminants of concern
remain on site within the smear zone, above the water table. These remaining areas of soil contamination have been
identified at locations within or adjacent to in situ infrastructures. The on-site investigations did not reveal that the residual
soil contamination would present a significant source for further groundwater contamination. Assessment of soils during
offsite groundwater well installation revealed that soil contamination was not present.
With regards to groundwater, rainwater infiltration has leached contaminants of concern through the soil profile and
impacted groundwater. Between 1995 and 2001, in situ oxidation of groundwater was undertaken resulting in a significant
reduction in concentrations of the contaminants of concern. While this remediation tool was highly effective in reducing
the contaminant load in the groundwater, some residual contamination remains. Based on the site assessments
undertaken since in situ remediation, groundwater contamination levels have only marginally decreased.
Off-site residential areas are affected by site contamination. Groundwater analytical results have identified the presence
of chlorinated hydrocarbons extending northwest of Woodlands Terrace beyond Furness Avenue 28. Discussions with the
auditor engaged at the components site have indicated that where groundwater is likely to be extracted, there may be a
risk for potable and irrigational uses. There is also a risk if the groundwater migrates into deep basement excavations
(greater than 2 m below ground surface depth).
The consultants for the components site consider that other off-site sources may be contributing to the nature and extent
of the groundwater contamination down hydraulic gradient of the site.

3.4.3

Soil and groundwater characterisation of the former plastics fabrication facility (plastics site)

In 2007, a review of site investigations was completed for the site. The review formed the basis of the CSM and this
model is represented in Figures 15 and 16.
With regards to soil, the investigations in the north of the site indicated sandier horizons within the sandy clay to clay soil
profile 29. Assessment of soil in 2007 for contaminants of concern indicated that the concentrations were present in the
soil profile were less than current guideline values.
The source of the chlorinated hydrocarbons and petroleum hydrocarbons (C6−C9) in the groundwater is believed to have
occurred from the release of the chemicals from the degreasing baths in the north-eastern portion of the site.
With regards to groundwater, the lithology profiles in this area suggests that the confining beds may be locally
discontinuous, allowing hydraulic connection between aquifers 30,31. This has implications for preferential pathways to
exist for the release of residual contaminants of concern trapped within the clays of the aquifers. As a result, site

28

Coffey Environments 2014, Detailed Risk assessment, Bridgestone Australia Limited, Bridgestone Edwardstown Facility,
1028 South Ro, Edwardstown SA.

29

Coffey Environments 2007, Environmental Report, Bridgestone Plastics Building, Melrose Park.

30

Lamontagne S, Le Gal La Salle C, Simmons C, James-Smith J, Harrington N, Love A, Smith A, Hancock G and H.
Fallowfield. 2005, Estimation of groundwater and groundwater N discharge to the Adelaide Coastal Waters Study Area,
CSIRO and Department of Water, Land and Biodiversity for the South Australian Environment Protection Authority.

31

Leeder M R 1992, Sedimentology, Process and Product, 5th edn, Department of Earth Sciences, University of Leeds,
Chapman and Hall, London UK.
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contamination exists within the first Quaternary aquifer, Q1, and portions of the second and third Quaternary aquifers, Q2
and Q3.

Figure 15

Figure 16

Interpreted groundwater flow direction of plastics site, April 2007 (Coffey 2007)

Conceptual site plume map of plastics site in Edwardstown, April 2006 (Coffey 2007)
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3.4.4

Soil and groundwater characterisation of the former electroplating and plating facilities (plating
sites)

In 2015, the EPA commenced further assessment and review of known site contamination at electroplating sites in
Edwardstown. The assessment process developed the CSM and is represented in Figures 17, 18 and 19.

Figure 17

Figure 18

Interpreted groundwater flow direction of plating sites in Edwardstown (AECOM 2016)

Drill hole cross section of plating sites (west to east) in Edwardstown (EPA 2016)
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Figure 19

Conceptual site plume map of plating sites in Edwardstown, February 2017 (AECOM 2017)

Surface preparation prior to the electroplating process requires the metal surface to be cleaned with solvents, hot alkaline
detergent, acid or by electro-cleaning and ultrasonic cleaning 32. The source of the chlorinated hydrocarbons in the
groundwater at these sites is believed to be due to the release/disposal of solvents used in the degreasing of metal
surfaces.
With regards to soil, consultants engaged by the EPA in 2015 33 identified the presence of chlorinated hydrocarbon,
chromium compounds, boron and boron compounds, petroleum hydrocarbons, cobalt, nickel selenium and zinc
compound impacts at the Erudina and Arabrie Avenue sites.
With regards to groundwater, consultants engaged by the EPA in 2015 identified the presence of chlorinated
hydrocarbons, hexavalent chromium, cyanide, boron, cobalt, lead, manganese nickel and selenium exceeding adopted
guidelines in the groundwater. These groundwater impacts were identified on the sites and in the vicinity of the sites.
The source of the cyanide and heavy metals in the groundwater is likely due to electroplating process solution spills.
Electroplating is a process in which metal ions in solution are moved via an electric field to coat an electrode. In general
plating baths include cyanides or other metals in addition to cyanides of the metals to be deposited onto the prepared
metal surfaces.

32

Mandich NV and Snyder DL 2010, Modern Electroplating, 5th edn, edited by Schlesinger M and Paunovic M, John Wiley &
Sons, Hoboken, New Jersey, USA.

33

Greencap 2015, Environmental Assessment Works – EPA Assessment Area South Eastern Edwardstown.
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3.4.5

Soil and groundwater characterisation of the former automotive sales and servicing facility
(automotive sales and servicing site)

In 2000, following the removal of two underground storage tanks (UST) soil remediation 34 were undertaken at the
automotive sales and servicing site to identify gross contamination. Further assessment of potential groundwater impacts
was investigated in March 2002 35. The CSM information is represented in Figure 20.

Figure 20

Inferred benzene plume in automotive sales and servicing site in Edwardstown (AEC 2011)

With regard to soils, excavation of the former UST, soil removal and the installation of a vapour extraction system
successfully achieved soil remediation at the site.
With regard to groundwater, free phase hydrocarbons were identified during the initial assessment period. An associated
dissolved phase petroleum hydrocarbon plume was identified arising from the former UST.
Lithological investigations of the aquifer material identified highly variable sandy clay/silty clay profiles within distinctive
sandy bands of sediment 36. Sandy bands or lensed within the clay profile can contribute to preferential pathways of
groundwater flow between incomplete confining layers.

Nature of groundwater contamination
Chlorinated solvents are the major contaminants of concern within the proposed Edwardstown, South Plympton,
Plympton Park, Ascot Park, Park Holme and Melrose Park GPA. Chlorinated solvents assessed in the area include
tetrachloroethene (PCE), trichloroethene (TCE), 1–2 cis dichloroethene (DCE) and vinyl chloride (VC) [Appendix 5].
Within this area, along South Road, chlorinated hydrocarbons were extensively used in the past as industrial chemicals to
assist in the production of thermoplastics, used as a solvent for lacquers for furniture finishing; used in the manufacturing

34

AHMS 2000, Remedial works, Southland Mitsubishi, Edwardstown.

35

AHMS 2000, Edwardstown, further groundwater assessment (21 March 2002).

36

AHMS 2000, Edwardstown, further groundwater assessment (24 October 2002).
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of paint, adhesive and cleaning products; used for dry cleaning; as well as for degreasing and cleaning of metal
components prior to electroplating and other coating processes 37 (Sands & McDougall 1973).
Chlorinated hydrocarbons are denser (heavier) than water. When released to the environment they can leach through soil
into groundwater and form a dense non-aqueous layer (DNAPL). Depending on sediment type, microbial activity within
the groundwater and aquifer conditions, DNAPLs may persist for years. Reductive dehalogenation to ethene may occur
under anaerobic conditions and PCE can be intrinsically biodegraded to form additional chemicals of concern, such as
TCE, DCE and VC (Figure 21). Biodegradation via microbial activity occurs when the groundwater conditions are
suitable, resulting in the capacity to remove contaminant mass and reduce the plume concentrations 38 (Suarez et al
1999).

Figure 21

Microbial pathway for reductive dehalogenation for tetrachloroethene (PCE) <www.eti-geochemistry.com>

The International Agency for Research on Cancer or IARC 39 (1995) has classified TCE as Group 2A − probably
carcinogenic to humans. A review by the US EPA 40 (2011) characterised TCE as carcinogenic in humans by all routes of
exposure. The WHO (2017)41 considers TCE to be carcinogenic via all routes of exposure. The reduced chemical
products from this dehalogenation process are also known to be harmful in varying degrees, the exception being ethene.
Additional contaminants of concern identified at the component site, the automotive sale and servicing site and in lesser
amounts at the other investigated sites are heavy metals, cyanide and petroleum hydrocarbons including benzene,

37

Sands & McDougall 1973, Sands & McDougall’s Directory of South Australia, Sands & McDougall Limited, Adelaide, South
Australia.

38

Suarez MP and Rifai HS 1999, ‘Biodegradation rates for fuel hydrocarbons and chlorinated solvents in groundwater’,
Bioremediation 3: 337−362.

39

IARC 1995, ‘Dry cleaning, some chlorinated solvents and other industrial compounds’, Lyon, International Agency for
Research on Cancer, IARC Monographs on the Evaluation of Carcinogenic Risk of Chemicals to Humans, Vol 63.

40

US EPA 2011, ‘Toxicological Review of Trichloroethylene’, in Support of Summary Information on the Integrated Risk
Information System (IRIS), US Environmental Protection Agency, EPA/635/R-09/011F.

41

WHO 2017, Guidelines for drinking water quality, fourth edition, World Health Organization, Geneva, accessed through
www.who.int/water_sanitation_health/dwq/chemicals/en/index.html on 9 March 2017.
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toluene, ethylbenzene and xylene. Due to ability of petroleum hydrocarbons to be readily biodegraded by microbial
activity in the groundwater, the longevity of petroleum-based groundwater plumes is much less than chlorinated
hydrocarbon plumes. The process of degrading contaminants in the groundwater via microbiological activity is called
natural attenuation. Due to the appreciable rate of natural attenuation of petroleum hydrocarbon plumes, the extent of the
plumes are relatively smaller and the reduction in plume size is more rapid.

Extent of groundwater contamination
To determine lateral and vertical extent of groundwater contamination within the proposed GPA, the EPA utilised
information contained in various environmental assessment reports and site contamination audit reports (Appendix 3).
Analysis of groundwater has identified contaminants of concern in the lateral extensions of each of the five the
groundwater contaminant plumes identified in parts of Edwardstown, South Plympton, Plympton Park, Ascot Park, Park
Holme and Melrose Park (Figure 1). The contaminated groundwater plumes are generally large relative to the width of
the source area. This can be mainly accounted for by periods of lateral northeast/southwest flow due to the changes in
the hydraulic head of the water table from surface/groundwater interactions 42. Seasonal changes in hydraulic head can
be caused by domestic irrigation recharge and domestic abstraction of the unconfined aquifer.
The upward hydraulic gradient between the Q2 and Q1 aquifers observed at nested groundwater monitoring well pairs
indicates that contaminants of concern dissolved in the groundwater are unlikely to move between aquifers. An
exception, however, is contaminants of concern moving through preferential pathways. This is not the case with diffused
DNAPL, which can migrate down and through the aquifer sediments via gravity forces43.
Due to the appreciable rate of natural attenuation of petroleum hydrocarbon plumes, the plume extents derived from fuel
sources may be relatively smaller in relation to the time exposed to the groundwater and the reduction time of the plume
sizes are more appreciable.
In determining the extent of contamination in the groundwater, the following factors require consideration:
•

Hydraulic parameters and more specifically hydraulic conductivity estimates can be highly variable due to local
heterogeneity of aquifer sediments.

•

Contaminant migration is highly dependent on the aquifer hydrogeological conditions and natural attenuation
parameters.

•

During migration within the groundwater, contaminants attenuate by mechanisms of dispersion, adsorption, ion
exchange, precipitation, co-precipitation and biochemical degradation. This process occurs until natural attenuation
capacity is reached resulting in a reduction of contaminants in the groundwater.

•

The process of natural attenuation, through biodegradation, varies considerably and contaminants will migrate with a
non-linear longitudinal extent over time through the aquifer sediments until a stable plume extent is attained.

Due to these inherent uncertainties in a hydraulic parameter values, calculations of linear groundwater velocity may differ
from the observed plume front, by many hundreds of metres 44.
Consideration of these factors are utilised in the calculation of the extent of groundwater contamination plumes and the
buffer area are discussed in the following subsections.

42

Sophocleous M 2002, ‘Interactions between groundwater and surface water: the state of the science’, Hydrogeology 10: 52
67.

43

Kueper BH, Stoo, HF, Vogel CM, Ward CH 2014, Chlorinated Solvent Source Zone Remediation, Volume 7 in the SERDP
ESTCP Environmental Remediation Technology Series, Springer-Verlag, New York, USA.

44

Freeze RA and Cherry JA 1979, Groundwater, Prentice Hall, Englewood Cliffs, NJ, USA.
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When determining the extent of a groundwater contaminant plume, site contamination auditors and consultants at times
rely on numerical and fate and transport modelling to predict the extent of groundwater contamination. This methodology
has been utilised for some of the sites and is discussed in the following subsections.
Groundwater contaminant plume migration prediction or fate and transport modelling can be subjective. This is due to the
inherent difficulties in determining aquifer parameter from localised monitored data. Conservative risk-based model
predictions may be derived from utilising historical site information and measured groundwater monitoring data. Utilising
observed time measured patterns can assist in informing the site numerical models for sensitivity analysis and model
calibration reiterations. In this way using all data available can assist in predicting a conservative final plume extent 45.

3.6.1

Extent of groundwater contamination – former metal fabrication facility (metals site)

Through the site contamination assessment and audit process, the nature and extent of groundwater contamination at
the metals site was determined. Chlorinated hydrocarbons (PCE, TCE, DCE and VC) were identified within the upper
unconfined Q1 aquifer, this contamination is known to extend off site approximately 1 km northwest beyond the metals
site boundary. Low concentrations of chlorinated hydrocarbons were detected in the deeper semi-confined Q2 aquifer on
site.
An understanding of groundwater contaminant movement in the area was determined from the 73 groundwater
monitoring wells in the on and off-site investigations (36 on site and 37 off site).
The auditors for the metals site considered that the extent of the groundwater contamination had been adequately
delineated and the contaminated groundwater plume is approaching steady state. Groundwater monitoring events from
2012, after soil remediation was undertaken, have also documented that the nature and extent of the groundwater
contaminant plume has not changed considerably.
The EPA is of the opinion that the various environmental assessment reports utilised in the assessment of site
contamination describe a well-characterised, point in time, groundwater contamination plume.
Aquifer recharge from domestic irrigation may cause a transient downward hydraulic gradient and assist in the downward
migration of the higher density, lower viscosity chlorinated hydrocarbons. To account for the chlorinated hydrocarbons
identified in the Q2 wells, a preferential pathway derived downward vertical migration of contaminated groundwater may
be occurring.
The modelled and observed parameters indicate that the contaminant plume resides within groundwater, moving down
gradient in a northwest direction towards the Gulf of St Vincent. The mean groundwater linear flow velocity has been
calculated from groundwater monitoring well hydraulic parameter values to be 32 m/year. The calculated groundwater
flow velocity is consistent with the current measured groundwater plume extent 46.
The vertical extent of the groundwater contamination was not determined during the audit process for the AA1 site. The
auditor considered that the presence of contamination in the deeper aquifers would not contribute to human health risks
due to vapour inhalation. However, impacts are observed in the Q2 aquifer.
The auditor engaged for AA1 commented that:
Overall the PCE, TCE and DCE [chlorinated hydrocarbon] plumes are likely to be in approximate steady
state, such that the ongoing flux of PCE dissolving and desorbing from the assumed secondary source area
within the former Hills Industries site is balanced by ongoing natural attenuation processes 47.

45

Anderson MP and Woessner WW 2002, Applied groundwater modelling – simulation of flow and advective transport,
Academic Press, San Diego, California, USA.

46

Pump W 2016, Site Contamination Audit Report − Audit Area 1 − Former Hills Industries Site.

47

Pump W 2016, Site Contamination Audit Report − Audit Area 1 − Former Hills Industries Site.
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3.6.2

Extent of groundwater contamination former automotive components facility (components site)

Characterisation of the known site contamination was undertaken to determine the nature and extent of groundwater
contamination at the components site. Chlorinated hydrocarbons (PCE, TCE, DCE and VC) were identified within the
upper unconfined Q1 aquifer, which is known to extend approximately 500 m northwest from the known contaminant
sources. Significant concentrations of chlorinated hydrocarbons were detected in the deeper semi-confined Q2 aquifer on
site. The Q3 aquifer was not investigated.
An understanding of groundwater contaminant movement in the area was determined from the 23 groundwater
monitoring wells in the on and off-site investigations. At this stage of the assessment the groundwater monitoring network
of wells is not adequate to delineate the extent of groundwater contamination, both vertically and laterally. However,
through a numerical modelling process the predicted lateral extent of the contaminant groundwater plume has been
estimated.
Similar to the metals site, aquifer recharge from domestic irrigation may cause a transient downward hydraulic gradient
and assist in the downward migration of the higher density, lower viscosity chlorinated hydrocarbons. To account for the
chlorinated hydrocarbons identified in the Q2 wells a preferential pathway derived downward vertical migration of
contaminated groundwater may be occurring.
The modelled and observed parameters indicate that the groundwater contaminant plume is moving down gradient in a
northwest direction towards the Gulf of St Vincent. The groundwater linear flow velocity has been calculated from
groundwater monitoring well hydraulic parameter values to be between 7.3 and 21.9 m/year. It is noted that the
groundwater flow velocity is accurate somewhere in this range due to the current monitored extent of the contaminant
plume concentrations. Fate and transport modelling predictions documented in a detailed risk assessment estimated that
the overall extent of the groundwater contaminant plume will be approximately 500 m (20 µg/L) and 650 m (below the
limit of reporting) from the identified sources.
With additional groundwater monitoring data, the fate and transport model was recalibrated by the auditor to calculate a
current contaminated groundwater plume extent. The model recalibration indicates that the current plume extent is
estimated to be approximately 700 m (20 µg/L) and 1,000 m (below the limit of reporting) from identified sources. These
modelled estimates indicate that the final steady state will be located approximately 800 m (20 µg/L) from the source site.

3.6.3

Extent of groundwater contamination former plastics fabrication facility (plastics site)

Characterisation of the known site contamination was undertaken to determine the nature and extent of groundwater
contamination at the plastics site. Chlorinated hydrocarbons (PCE, TCE, DCE and VC) were identified within the upper
unconfined Q1 aquifer, the semi-confined Q2 aquifer and in detectable amounts in the Q3 aquifer.
An understanding of groundwater contaminant movement in the area was determined from the 14 groundwater
monitoring wells in the on and off-site investigations. At this stage of the assessment the groundwater monitoring network
of wells is not adequate to delineate the extent of groundwater contamination, both vertically and laterally. However,
through a numerical modelling process the predicted lateral extent of the contaminant groundwater plume was estimated
in 2008. The auditor engaged for the components site has indicated that calibrated modelling undertaken in early 2016,
does not estimate that contaminants arising from the plastics site will move further west. The EPA considers that
continuing groundwater sampling is considered necessary to verify these predicted modelling outcomes.
As is observed in the area, aquifer recharge from domestic irrigation may cause a transient downward hydraulic gradient
and assist in the downward migration of the higher density, lower viscosity chlorinated hydrocarbons. To account for the
chlorinated hydrocarbons identified in the Q2 and Q3 monitoring wells, a preferential pathway derived downward vertical
migration of contaminated groundwater may be occurring.
Solute fate and transport modelling undertaken in 2007 predicted the maximum plume length of approximately 400 m.
These predictions are based on a conservative mechanical dispersion and advection approach with no concentration
decay by biodegradation. Subsequent, calibration of the modelling has not been undertaken due to the lack of off-site
monitoring data.
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3.6.4

Extent of groundwater contamination former electroplating and plating facilities (plating sites)

The lateral extent of the groundwater impacts has not been fully delineated to the northwest past Clifford Street. The
vertical impacts on the deeper Quaternary aquifers has not been assessed.

3.6.5

Extent of groundwater contamination former automotive sales and servicing facility (automotive
sales and servicing site)

Due to the appreciable rate of natural attenuation of petroleum hydrocarbon plumes, the plume extent is relatively small
and the reduction in plume size is more rapid than chlorinated plumes. Off-site monitoring and modelling was undertaken
to determine the extent of the groundwater contaminant plume. The contamination was monitored off-site to a maximum
extent of 150 m down hydraulic gradient in a north-westerly direction. Ongoing monitoring has observed the plume
achieve steady state and active biodegradation to reduce the plume extent.

Current and future environmental values
Within the proposed GPA area incorporating portions of Edwardstown, South Plympton, Plympton Park, Ascot Park, Park
Holme and Melrose Park there are:
•

103 registered groundwater wells or bores that access the groundwater from the unconfined Q1 aquifer

•

19 wells installed in the semi-confined Q2 aquifer

•

17 well in the deeper semi-confined Q3 aquifer.

The groundwater, generally contains between 500 mg/L and 5,000 mg/L total dissolved solids and has an average
abstraction yield of 1 L/sec. It is considered potentially suitable as a domestic water and domestic irrigation supply.
Groundwater in this area is known to be used for gardening (including watering home grown produce), irrigation of lawn,
filling of swimming pools and grey water use, such as toilet flushing.

Factors considered in the determination of the groundwater prohibition area
3.8.1

Buffer zone

The determination for the necessity of a GPA can incorporate both the measured contaminant groundwater plume
footprint and a potential conservative plume expansion area, known as a ‘buffer zone’. Incorporating a buffer zone into a
GPA will also prevent further expansion of the contaminant groundwater plume through groundwater abstraction at a rate
higher that the natural groundwater flow.
The proposed GPA includes the known source sites; metals site, components site, plastics site, plating sites and
automotive sales and servicing site, and surrounding properties within portions of the suburbs of Edwardstown, South
Plympton, Plympton Park, Ascot Park, Park Holme and Melrose Park. The majority of the properties in the proposed GPA
are residential and down hydraulic gradient to the source sites. The buffer area extends beyond the known groundwater
contaminant plume extent where numerical modelling has identified the 0.5 µg/L chlorinated hydrocarbon value in
groundwater. This value represents 10% of the US EPA guideline value of 5 µg/L for PCE and TCE 48. The buffer area is
incorporated in to a GPA to prevent expansion of the plume due to groundwater abstraction and to allow for variations in
model calibrations.
Various domestic groundwater abstraction scenarios were identified through the modelling process to inform the
development of the buffer area and the area of the proposed GPA. The estimated final extent of the frontal position of the
contaminated groundwater plumes was determined by the process of fate and transport modelling. Aquifer well testing
can give measured values for hydraulic conductivity which can be utilised to calculate the groundwater flow velocity. It is

48

USEPA 2016, Ground Water and Drinking Water – Table of Regulated Drinking Water Contaminants, last updated 4
October 2016, viewed 9 March 2017, https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water
contaminants
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important to note that the heterogeneity of alluvial plains derived sedimentary aquifers can produce uncertainty in the
aquifer parameter values calculated. For example the frontal position of a contaminated groundwater plume, moving over
a 50 year period, may vary from the calculated position.

3.8.2

Modelling

A contaminant fate and transport modelling process was used primarily to simulate contaminant transport at the metals
site and down hydraulic gradient of the site. The objective of the modelling was to estimate the stability of the
groundwater contaminant plume. The groundwater monitoring results were modelled to identify the fate and transport of
contaminants within the unconfined Quaternary aquifer for the metals site. The modelling predicted a 40 µg/L frontal
position for the PCE (WHO 201749) groundwater contaminant plume to be approximately 1 km from the source, northwest
beneath residential properties 50. This model was re-simulated by the EPA in 2017 and predicted a 0.5 µg/L frontal
position for the PCE groundwater contaminant plume to be approximately 1.7 km from the source.
In preparation to model the conditions arising from the metals site, URS considered the ongoing loss of contaminants
from the groundwater. This is based on a PCE half-live of 8−10 years23.
The results from the modelling indicated that:
•

the chlorinated hydrocarbon groundwater contaminant plume is likely to be in approximate steady state

•

the source is assumed to be active for at least 40 years.

The auditor considered the modelling acceptable for the purpose of the audit in AA1. The groundwater numerical
modelling calculated that the contamination within the groundwater occurred approximately 40 years ago. The auditor
has conditioned ongoing monitoring of the groundwater;
•

to confirm that natural attenuation processes are occurring within the contaminant plume

•

to assess for plume stability

•

to identify potential changes in the level of risk to human health and the environment 51.

The auditor endorsed groundwater monitoring and management plan has been implemented for the site and off-site
locations until such time that a site contamination auditor and the EPA consider it no longer required.
With the remediation of the on-site soils, the chlorinated hydrocarbons would be expected to be below WHO drinking
water guidelines 52 in approximately 40 years. The auditor has considered that the process of natural attenuation is an
appropriate remediation option for groundwater 53.
Additional calibrated and re-simulated modelling for the components site and the plastics site have predicted a 0.5 µg/L
frontal position for the TCE groundwater contaminant plume to be approximately 950 m and 750 m from the source
areas, respectively. Recalibration of the models and statistical analyses indicates that the groundwater contaminants
plumes are approaching steady state 54.

49

WHO 2017, Guidelines for drinking-water quality, fourth edition, World Health Organization, Geneva, accessed through
www.who.int/water_sanitation_health/dwq/chemicals/en/index.html on 9 March 2017.

50

URS 2014, Off-site Groundwater Monitoring, 944−956 South Road, Edwardstown.

51

Pump, W 2016, Site Contamination Audit Report Audit Area 1, Former Hills Industries Site.

52

WHO 2017, Guidelines for drinking-water quality,4th edition, World Health Organization, Geneva, accessed through
www.who.int/water_sanitation_health/dwq/chemicals/en/index.html on 9 March 2017.

53

Pump W 2016, Site Contamination Audit Report Audit Area 1, Former Hills Industries Site.

54

Greencap 2017, Data Review and Groundwater Monitoring Strategy, 1031-1037 South Road, Melrose Park.
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Exposure pathways and human health risk assessment
The risk to human health and safety predicted by the presence of contaminated groundwater is determined by
investigating the source−pathway−receptors linkages. This process determines what risk is created by the presence of
COC by determining if there are pathways through which these COC can impact sensitive receptors.

3.9.1

Groundwater abstraction

The movement of contaminants within the groundwater though advection, diffusion, dispersion and chemical reactions
from a site to an abstraction bore, creates a valid groundwater pathway from source to receptor. The risk to human health
and safety exists from the exposure to dissolved contaminants within the groundwater and use of that groundwater by the
receptor or sensitive receiver.

36

Proposed Groundwater Prohibition Area – Edwardstown and environs

4

GPA consideration

To reduce or prevent human exposure to these chemicals the EPA is able to use the provision of the section 103S of the
EP Act to prohibit or restrict access to groundwater by establishing a groundwater prohibition area (GPA). The possibility
of establishing a GPA can provide such an interim protection while the contaminants of concern naturally attenuate within
the groundwater.
To meet the legislative requirements to determine and establish the GPA the EPA requires information that documents
the existence of site contamination, the nature of groundwater contamination and the lateral and vertical extent of
groundwater contamination.
The site contamination audit reports and the various environmental assessment reports describe well-characterised, point
in time, groundwater contamination plumes within portions of Edwardstown, South Plympton, Plympton Park, Melrose
Park, Park Holme and Ascot Park. The proposed GPA will include the known lateral and vertical extent of the
groundwater contamination and a buffer zone surrounding the groundwater contamination. The buffer zone is an
important part of a prohibition area. It is designed to prevent the contamination plume from expanding due to groundwater
extraction from currently installed wells.
Contaminants in deeper aquifers indicate that there is a downward vertical migration of contaminated groundwater, which
is supported by the various assessments undertaken in the area, specifically in the metals site and the components site
and the plastics site. This downward vertical migration may result from a hydraulic head pressure which is likely to have
arisen from aquifer recharge via garden irrigation, localised stormwater pooling acting on preferential pathways or
gravitational migration of non-aqueous liquid phase contaminants. Unconfined aquifer recharge of this type is likely to
cause a transient downward migration of the higher density, lower viscosity chemicals. The downward vertical migration
of contamination groundwater is observed to be impacting the deeper semi-confined Q2 and Q3 aquifers in the vicinity of
the source sites.
Groundwater monitoring wells have identified impacts in the lateral extensions of the groundwater contaminant plumes.
The widths of contaminated groundwater plumes are generally larger relative to the width of the source area as attributed
to periods of lateral northeast/southwest flow due to changes in hydraulic head of the water table during periods of
domestic irrigation above the unconfined aquifer.
By using all data available for a conservative approach to the final plume extent, the EPA can predict the margins of a
GPA that incorporates both a measureable contaminant groundwater plume and a potential conservative plume
expansion area, known as a buffer zone. Incorporating a buffer zone into a GPA will also prevent further expansion of the
contaminant groundwater plume through the groundwater extraction at a rate higher that the natural groundwater flow.
The proposed GPA includes the source sites; the metals site, components site, plastics site, plating sites and automotive
site, and portions of the surrounding suburbs in a west and northwest direction. The majority of the properties in the GPA
are down groundwater hydraulic gradient to the source sites. The buffer zone extends beyond the known groundwater
contaminant plume extent to allow for variations in model calibrations and to prevent expansion of the plume due to
groundwater extraction.
The proposed GPA will include the Q1 aquifer for approximately 1,500 m northwest of South Road from the source sites.
Additionally, the GPA will include the Q2 aquifer in the vertical extent, approximately 300 m laterally northwest across
South Road from former plastics facility, Melrose Park. The Q3 aquifer is included in the GPA only in the immediate
vicinity of the former automotive site and former plastics site, 50 m laterally northwest. Various domestic groundwater
extraction scenarios were identified through the modelling process to inform the development of the buffer area and the
final area of the proposed GPA (Figure 1).
The EPA is considering the establishment of a GPA in portions of Edwardstown, South Plympton, Plympton Park, Ascot
Park, Park Holme and Melrose Park by notice in the Government Gazette.

37

Groundwater Prohibition Area – Edwardstown and environs

5

Community information
Community engagement

In 2016 as a follow up to the receipt of the site contamination audit report for the metals site, the EPA engaged with the
community through an information session, held in March 2016.
The EPA understands that the owners of the components and the plastics site had engaged with the adjacent residents
regarding the site contamination of groundwater and their groundwater remediation plans in 2000. The EPA wrote to
these residents again in 2011 requesting that groundwater is not used due to site contamination.
In 2015, the EPA engaged with the community in the vicinity of the plating sites to inform them of site contamination of
groundwater in the vicinity, to detail the site contamination investigation plans for the area and to ask them not to use
groundwater for any use.
In 2012, the owners for the automotive site notified local adjacent residents of site contamination of groundwater off site.
Information regarding community engagement is detailed in Appendix 6.

Access to GPA information
In the event that the EPA establishes a GPA under section 103S of the EP Act, it is required to place the details of the
GPA in the public register 55.
It is important that all current and future owners of properties within a GPA area are made aware of the prohibition. The
EPA cannot notate on the Certificate of Title the existence of a GPA. Notice will be given to potential purchasers of the
land on the Form 1 via Section 7 of the Land and Business (Sales and Conveyancing) Act 1994. This provides an
ongoing method of ensuring potential and future owners are aware of the statutory prohibition.

55

Pursuant to s109 of the EP Act
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Conclusion

The EPA has determined that site contamination exists in portions of Edwardstown, South Plympton, Plympton Park,
Ascot Park, Park Holme and Melrose Park. The EPA considers that it is necessary, to protect communities both now and
in the future from (intentional and unintentional) access to contaminated groundwater. This report reviewed the
circumstances giving rise the contaminations of groundwater from the first, second and third Quaternary aquifers within
the area.
A GPA is considered by the EPA to be an effective tool to manage the risk associated with large-scale contaminated
groundwater. The proposed GPA will include the first Quaternary aquifer (Q1) for approximately 1,500 m northwest of
South Road from the source sites. Additionally, the proposed GPA will include the second (Q2) aquifer in the vertical
extent, approximately 300 m laterally northwest of South Road from the source areas and the third (Q3) aquifer
approximately 50 m from the former automatic and plastics sites.
When a GPA is established, a notice of the GPA will be place in the Government Gazette and the details will be placed in
the EPA public register.
Future purchasers of properties within a GPA will be made aware of the prohibition on taking of groundwater via the
Form 1 Statement pursuant to section 7 of the Land and Business (Sale and Conveyancing) Act 1994.
Following the establishment of a GPA, it would be an offence to use groundwater from the Q1, Q2 and Q3 aquifers in the
described area for any purpose, other than for environmental monitoring, in the prohibition area. A maximum penalty of
$8,000 applies (Division 4 fine).
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Glossary

aquifer

Rock or sediment in a formation, group of formations, or part of a formation which is saturated and
sufficiently permeable to transmit water.

attenuation

Reactions that cause contaminant concentrations to decrease in surface or groundwater.

audit

Refer to environmental site audit and site contamination audit

auditor

Refer to environmental site auditor and site contamination auditor

background
concentration

In relation to chemical substances on a site or below its surface, means results obtained from
carrying out assessments of the presence of the substances in the vicinity of the site in accordance
with guidelines from time to time issues by the EPA. Refer to the EPA publication, Site
contamination: Determination of background concentrations.

chemical
substances

Any organic or inorganic substance, whether a solid, liquid or gas (or combination thereof), and
includes waste.

environmental
audit report

A detailed written report that −
(a) sets out the findings of the audit and complies with the guidelines and standards (in particular,
the Environmental Auditor Guidelines for issue of certificates and statements of Environmental
Audit) issued by the Victorian EPA; and
(b) includes the issue of either a certificate of environmental audit or statement of environmental
audit, in the prescribed form, by the environmental auditor who personally carried out or
directly supervised the audit.

environmental
auditor

A person accredited under the Victorian Environment Protection Act 1970 as an environmental
auditor. Since 1 July 2009 South Australia has accredited persons who undertake site
contamination audits in SA.

groundwater

Water held in the pores of an aquifer.

groundwater
contamination

Site contamination of underground water. Refer to EPA publication, Site contamination:
Assessment and remediation of groundwater contamination

groundwater
prohibition area

The establishment by the EPA under section 103S of the EP Act.

hydraulic
conductivity

Rate of water movement through an aquifer.

hydraulic head

Specific measurement of water pressure within an aquifer.

hydraulic
transmissivity

Measurement of an aquifers capacity to transmit water.

land

Land as a physical entity, including land covered by water

pH

Logarithmic index for the concentration of hydrogen ions in an aqueous solution, which is used in a
measure of acidity.

potentially
contaminating
activity

An activity prescribed in regulation 5 of the Environment Protection (Site Contamination)
Regulations 2009

remediate

To remediate a site means treat, contain, remove or manage chemical substances on or below the
surface of the site as to−
(a) eliminate or prevent actual or potential harm to the health or safety of human beings that is not
trivial, taking into account current or proposed land uses; and
(b) eliminate or prevent, as far as reasonably practicable −
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(i)

actual or potential harm to water that is not trivial; and

(ii)

any other actual or potential environmental harm that is not trivial, taking into account
current or proposed land uses.

remediation

Has the same meaning as remediate.

site

An area of land (whether or not in the same ownership or occupation)

site contamination Exists at a site if:
(a) chemical substances are present on or below the surface of the site in concentrations above
the background concentration (if any); and
(b) the chemical substances have, at least in part, come to be present there as a result of an
activity at the site or elsewhere; and
(c)

site
contamination
audit report
(SCAR)

the presence of the chemical substances in those concentration has resulted in −
(i)

actual or potential harm to the health or safety of human beings that is not trivial taking
into account current or proposed land uses; or

(ii)

actual or potential harm to water that is not trivial; or

(iii)

other actual or potential environmental harm that is not trivial, taking into account current
to proposed land uses.

A detailed written report that−
(a) sets out the findings of the audit and complies with the guidelines from time to time issued by
the EPA; and
(b) includes a summary of the findings of the audit certified, in the prescribed form, by the site
contamination auditor who personally carried out or directly supervised the audit.

site contamination A person accredited under Division 4 of Part 10A of the Environment Protection Act 1993 as a site
auditor
contamination auditor.
site contamination A person other than a site contamination auditor who, for fee or reward, assesses the existence or
consultant
nature or extent of site contamination
smear zone

The smear zone is the areas where free product has been smeared into soils due to a fluctuating
water table.

steady state

The ongoing migration of contaminant with a contaminant plume from the source and within the
plume is matched by the overall rate of attenuation.

stratigraphy

Vertical sequence of geological units.

total dissolved
solids (TDS)

Total dissolved solids comprise dissociated compounds and un-dissociated compounds, but not
suspended material, colloids or dissolved gases.

water

(a) water occurring naturally above or under the ground; or
(b) water introduced to an aquifer or other area under the ground; or
(c)

water table

an artificially created body of water or stream that is for public use or enjoyment.

Interface between the saturated zone and unsaturated zones. The surface in an aquifer at which
pore water pressure is equal to atmospheric pressure.
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Appendix 1
Table 1

Summary of penalties and fees

Section 103S

Section 103S – Prohibition or restriction on taking water affected by site contamination
(1)

If the Authority is satisfied that –
(a) there is contamination that affects or threatens water; and
(b) action is necessary under this section to prevent actual or potential harm to human health or safety, the
Authority may, by notice in the Gazette, prohibit or restrict the taking of the water.

(2)

A notice under this section must –
(a) specify the water to which it relates; and
(b) give particulars of the site contamination affecting the water.

(3)

A person must not contravene a notice under this section. Penalty: Division 5 fine.

(4)

The Authority may, by notice in the Gazette, vary or revoke a notice under this section.

Penalties
There are a number of offences (and associated expiation fees and penalties) provided for in the Environment Protection
Act 1993.
A summary of the consequences for relevant division penalties is shown in the following table.
Table A1−1 Summary of relevant division penalties

Division

Maximum
imprisonment

Maximum fine

Expiation fee

1

15 years

$60,000

−

2

10 years

$40,000

−

3

7 years

$30,000

−

4

4 years

$15,000

−

5

2 years

$8,000

−

6

1 year

$4,000

$300

7

6 months

$2,000

$200

8

3 months

$1,000

$150

9

−

$500

$100

10

−

$200

$75

11

−

$100

$50

12

−

$50

$25
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Appendix 2

Source site details

Source site addresses and Certificates of Titles or CTs (based on the extent of the site at the time the
investigations were undertaken) within Local Government areas.
Source sites:

Former metal fabrication facility (metals site), City of Marion
AA1: 944−956 and 958 South Road, 1 and 5−7 Ackland Street, Edwardstown (CT 5409/849,
5656/612, 5494/212, 5804/382, 5804/381, 3411/384).
AA2: 2−6 Ackland Street including 14−26 Raglan Avenue, Edwardstown (CT 5669/60,
5824/530, 5505/790, 5505/791, 5461/817, 5615/324, 5875/770, 5666/500, 5501/166).
AA3: 5−8 Ackland Street, including 20−26 Ragland Avenue, Edwardstown (CT 5804/902,
5804/903, 5822/26, 5669/60, 5461/792, 5824/530).
Former automotive components facility (components site), City of Marion
1028 South Road, Edwardstown (CT 5202/518, 5202/519, 5202/520, 5202/521, 5202/522,
5202/523, 5202/524, 5202/526, 5202/533, 5202/534, 5202/535, 5202/536, 5202/537,
5202/538, 5202/539, 5202/540, 5202/541, 5202/543, 5202/544, 5252/545, 5202/554,
5202/613, 5202/615, 5202/616, 5202/624, 5202/625, 5202/626, 5202/627, 5202/629,
5202/631, 5202/652, 5202/655, 5404/565, 6071/188)
Former plastics fabrication facility (plastics site), City of Mitcham
1031−1037 South Road, Melrose Park (CT 5693/625, 5693/626, 5693/627, 5202/553 and
5202/517)
Former electroplating and plating facilities (plating sites), City of Marion
4−6 Erudina Avenue, Edwardstown (CT 5485/941 and 5485/942)
Former automotive sales and servicing facility (automotive sales and servicing site),
City of Marion
1102−1106 South Road, Edwardstown (CT 5823/464)
15−17 Arabrie Avenue, Edwardstown (CT 5251/997, 5252/71 & 5252/73)
13−15 Deloraine Road, Edwardstown (CT 5275/986)
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Appendix 3
Table (i)

Details of reports available in the EPA Public
Register

EPA information sources recorded in the EPA Public Register − former metal fabrication facility
(metals site)

EPA
reference

EPA file
type

Report name

Author

Report date

10208

S109

Results of Groundwater Monitoring Program –
Former Hills Industries Site, 944−956 South Road,
Edwardstown

CMPS&F
Environmental

25 Mar 1998

10208

S109

Health Risk Assessment – Refuelling Area, Former
Hills Industries Site, 944−956 South Road,
Edwardstown

PKK
Environment &
Infrastructure

11 Jan 1999

10208

S109

February 1999 Groundwater Monitoring Report –
Former Hills Industries Site, 944−956 South Road,
Edwardstown

PKK
Environment &
Infrastructure

18 Mar 1999

10208

S109

September 1999 Groundwater Monitoring Former
Refuelling Area – Former Hills Industries Site,
944−956 South Road, Edwardstown

PKK
Environment &
Infrastructure)

16 Dec 1999

60481

S109

Phase 1 Environmental Site Assessment – Former
Hills Industries Site, 944−956 South Road,
Edwardstown

Parsons
Brinkerhoff

9 Nov 2006

60481

S109

Limited Environmental Site Investigation – Former
Hills Industries Site, 944−956 South Road,
Edwardstown

Environmental
& Earth
Sciences

15 June 2007

60041

S83A

VI & Risk Assessment Advice, Vapour Issues −
Former Hills Industries Site, 944−956 South Road,
Edwardstown

Environmental
Risk Sciences

20 Jan 2010

60041

S83A

VI & Risk Assessment Advice, Vapour Issues −
Former Hills Industries Site, 944−956 South Road,
Edwardstown

Environmental
Risk Sciences

17 Dec 2010

60041

S83A

Remediation Management Plan PCE Impacted
Soils – Source Removal Works (Working Draft) –
Allotment 288 Former Hills Industries Site, 944−956
South Road, Edwardstown

AEC
Environmental

01 Mar 2011

60041

S83A

Remediation of PCE Impacted Soils – Source
Removal Works Report (Draft) – Allotment 288
Former Hills Industries Site, 944−956 South Road,
Edwardstown

AEC
Environmental

01 July 2011

60041

S83A

Off-site Groundwater Monitoring (letter report) –
Former Hills Industries Site, 944−956 South Road,
Edwardstown

URS

08 May 2013
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EPA
reference

EPA file
type

Report name

Author

Report date

60041

S83A

Off-site Groundwater Monitoring Report – Former
Hills Industries Site, 944−956 South Road,
Edwardstown

URS

08 May 2013

60041

S83A

Utility Pit Vapour Monitoring (letter report) –
Former Hills Industries Site, 944−956 South Road,
Edwardstown

URS

05 July 2013

60041

S83A

Off-site Groundwater Monitoring (letter report) –
Former Hills Industries Site, 944−956 South Road,
Edwardstown

URS

19 Feb 2014

60041

S83A

Off-site Groundwater Monitoring Report –
Former Hills Industries Site, 944−956 South Road,
Edwardstown

URS

23 May 2014

60485

SCAR

Detailed Risk Assessment Audit Area 1 – Portion
of Former Hills Industries Site, 944−956 South Road,
Edwardstown.

Greencap

27 Jan 2016

60485

SCAR

Groundwater Monitoring & Management Plan –
Former Hills Industries Site, 944−956 South Road,
Edwardstown

Greencap

02 Feb 2016

60893

SCAR

Site Contamination Audit Report Audit Area 2 –
Former Hills Industries Site, 944−956 South Road,
Edwardstown

Paul Fridell

04 Mar 2016

60708

SCAR

Site Contamination Audit Report Audit Area 3
Proposed mixed uses areas (MUA1 and MUA2) –
Former Hills Industries Site, 944−956 South Road,
Edwardstown

Paul Fridell

04 Mar 2016

60485

SCAR

Site Contamination Audit Report Audit Area 1 –
Former Hills Industries Site, 944−956 South Road,
Edwardstown

Warren Pump

8 April 2016
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Table (ii)

EPA information sources recorded in the EPA Public Register − former automotive components facility
(components site)

EPA
reference

EPA file
type

Report name

Author

Report date

10092

S109

Environment Management Review – Bridgestone
Automotive, 1028 South Road Edwardstown

PPK
Consultants

08 Dec 1993

10092

S109

Proposal to Undertake a Soil and Groundwater
Assessment – Bridgestone Automotive Solution
Plant Complex Tank No 2

Rusk PPK
Consultants

02 June 1994

10092

S109

Report on Remediation System Installation –
Bridgestone Australia #1 Solutions Plant,
Underground Solvent Tankages, Woodlands Tce,
Edwardstown

Fluor Daniel
GTI
Consultants

13 April 1995

10092

S109

Risk Assessment Report – Bridgestone Australia
#1 Solutions Plant, Woodlands Terrace,
Edwardstown

Groundwater
Technology

18 Dec 1995

10092

S109

Additional Environmental Investigation
Bridgestone Edwardstown Plant, Volumes 1−3 –
Bridgestone Edwardstown Plant, South Road
Edwardstown

Fluor Daniel
GTI

11 April 1996

10092

S109

Contamination Management Plan – Bridgestone
Australia #1 Solutions Plant, Edwardstown, CT
Allotments 143−145 of Section 56, Hd of Adelaide

Fluor Daniel
GTI

11 Sept 1996

10092

S109

Vapour Monitoring Report – Bridgestone Australia
#1 Solutions Plant, Woodlands Terrace,
Edwardstown CT 5202/524 & 545

Fluor Daniel
GTI

11 Oct 1996

10092

S109

Environmental Site Assessment, Volume 1 –
Bridgestone Edwardstown Plant, South Road,
Edwardstown

Fluor Daniel
GTI

05 Nov 1996

10092

S109

Environmental Site Assessment, Volume 2 –
Bridgestone Edwardstown Plant, South Road,
Edwardstown

Fluor Daniel
GTI

05 Nov 1996

10092

S109

Additional Contaminant Delineation Volume 1 –
Bridgestone Edwardstown Plant, South Road,
Edwardstown

Fluor Daniel
GTI

11 Feb 1997

10092

S109

Additional Contaminant Delineation Volume 2
Appendices A–E – Bridgestone Edwardstown Plant,
South Road, Edwardstown

Fluor Daniel
GTI

11 Feb 1997

10092

S109

Additional Contaminant Delineation Volume 3
Appendices F–K – Bridgestone Edwardstown Plant,
South Road, Edwardstown

Fluor Daniel
GTI

11 Feb 1997

10092

S109

Additional Contaminant Delineation – Bridgestone
Edwardstown Plant, South Road, Edwardstown.

Fluor Daniel
GTI

5 May 1997
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EPA
reference

EPA file
type

Report name

Author

Report date

10092

S109

In situ Oxidation Technology Tests – Bridgestone
Edwardstown Facility, Edwardstown

Fluor Daniel
GTI

6 May 1998

10092

S109

Environmental Management Plan Volume 1 –
Bridgestone Edwardstown Facility, Edwardstown

IT
Environmental

22 June 1998

10092

S109

Groundwater Remediation Treatment by in-situ
oxidation – interim report groundwater
monitoring Volume 1 – Bridgestone Edwardstown
Facility, Edwardstown

IT
Environmental

2 July 1999

10092

S109

Groundwater Remediation Treatment by In situ
Oxidation – interim report groundwater
monitoring Volume 2 – Bridgestone Edwardstown
Facility, Edwardstown

IT
Environmental

2 July 1999

10092

S109

Groundwater Remediation Treatment by in-situ
oxidation – interim report (second sampling
round) groundwater monitoring – Bridgestone
Edwardstown Facility, Edwardstown

IT
Environmental

3 Dec 1999

10092

S109

Groundwater Remediation Treatment by in-situ
oxidation, Annual groundwater monitoring Event
#1 – Bridgestone Edwardstown Facility,
Edwardstown

IT
Environmental

18 Oct 2001

10092

S109

Groundwater Remediation Treatment by in-situ
oxidation, Annual groundwater monitoring Event
#2 – Bridgestone Edwardstown Facility,
Edwardstown

IT
Environmental

4 July 2002

10092

S109

Solute Fate and Transport Modelling, Corunna
Avenue TCE Plume – Bridgestone Edwardstown
Facility, Edwardstown

IT
Environmental

23 Jan 2003

10092

S109

Draft Environmental Report – Bridgestone Plastics
Building, Melrose Park

Coffey
Environments

11 Oct 2007

60955

S109

Environmental Report – Bridgestone Plastics
Building, Melrose Park

Coffey
Environments

17 Oct 2007

10092

S109

Additional Environmental Report – Former
Bridgestone Plastics Building, Melrose Park

Coffey
Environments

18 Feb 2008

10092

S109

Biennial Groundwater Monitoring Event –
Bridgestone Edwardstown Facility (Western side of
South Rd) Woodlands Tce, Edwardstown, SA

Coffey
Environments

2 June 2011

10092

S109

Limited Off-site Health Risk Assessment –
Bridgestone Edwardstown Facility (West of South
Rd) Woodlands Tce, Edwardstown, SA

Coffey
Environments

23 Jan 2012
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EPA
reference

EPA file
type

Report name

Author

Report date

10092

S109

Environmental Site Assessment – Bridgestone
Edwardstown Facility, Woodlands Tce, Edwardstown

Coffey
Environments

28 June 2012

10092

S109

SA EPA Information Update – Bridgestone
Edwardstown Facility, 1028 South Rd, Edwardstown

Coffey
Environments

16 Oct 2012

10092

S109

Detailed Risk Assessment –Bridgestone
Edwardstown Facility, 1028 South Rd, Edwardstown

Coffey
Environments

17 Oct 2014

10092

S109

Groundwater Monitoring Event January 2015 –
Bridgestone Edwardstown Facility, 1028 South Rd,
Edwardstown

Coffey
Environments

20 Mar 2015

10092

S109

Remediation Options Assessment –Bridgestone
Edwardstown Facility, 1028 South Rd, Edwardstown

Coffey
Environments

25 May 2015

10092

S109

Updated Groundwater Monitoring Plan 2015 –
Bridgestone Edwardstown Facility, 1028 South Rd,
Edwardstown

Coffey
Environments

25 Mar 2015
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Table (iii)

EPA information sources recorded in the EPA Public Register – former plastics fabrication facility
(plastics site)

EPA
Reference

EPA file
type

Report name

Author

Report date

10092

S109

Environmental Management Review – Bridgestone
Plant, South Road, Edwardstown

PPK
Consultants

8 Dec 1993

10092

S109

Additional Environmental Investigation –
Bridgestone Plant, South Road, Edwardstown

Fluor Daniel
GTI

11 Apr 1996

10092

S109

Environmental Site Assessment – Bridgestone
Plant, South Road, Edwardstown

Fluor Daniel
GTI

5 Nov 1996

10092

S109

Additional Contaminant Delineation – Bridgestone
Plant, South Road, Edwardstown

Fluor Daniel
GTI

11 Feb 1997

10092

S109

Additional Contaminant Delineation – Bridgestone
Plant, South Road, Edwardstown.

Fluor Daniel
GTI

5 May 1997

10092

S109

In-Situ Oxidation Technology Tests – Bridgestone
Plant, South Road, Edwardstown.

Fluor Daniel
GTI

6 May 1998

10092

S109

Environmental Management Plan Volume 1 –
Bridgestone Plant, South Road, Edwardstown

IT
Environmental

22 June 1998

10092

S109

Groundwater Remediation Treatment by in-situ
oxidation – interim report groundwater
monitoring Volume 1 – Bridgestone Plant, South
Road, Edwardstown

IT
Environmental

2 July 1999

10092

S109

Groundwater Remediation Treatment by in-situ
oxidation – interim report groundwater
monitoring Volume 2 – Bridgestone Plant, South
Road, Edwardstown

IT
Environmental

2 July 1999

10092

S109

Groundwater Remediation Treatment by in-situ
oxidation – interim report (second sampling
round) groundwater monitoring – Bridgestone
Plant, South Road, Edwardstown

IT
Environmental

3 Dec 1999

10092

S109

Groundwater Remediation Treatment by in-situ
oxidation, Annual groundwater monitoring Event
#1 – Bridgestone Plant, South Road, Edwardstown

IT
Environmental

18 Oct 2001

10092

S109

Groundwater Remediation Treatment by in-situ
oxidation, Annual groundwater monitoring Event
#2 – Bridgestone Plant, South Road, Edwardstown

IT
Environmental

4 July 2002

10092

S109

Solute Fate and Transport Modelling, Corunna
Avenue TCE Plume – Bridgestone Plant, South
Road, Edwardstown

IT
Environmental

23 Jan 2003

10092

S109

Draft Environmental Report – Bridgestone Plastics
Building, Melrose Park

Coffey
Environments

11 Oct 2007
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EPA
Reference

EPA file
type

Report name

Author

Report date

10092

S109

Environmental Report – Bridgestone Plastics
Building, Melrose Park

Coffey
Environments

17 Oct 2007

10092

S109

Additional Environmental Report – Bridgestone
Plastics Building, Melrose Park

Coffey
Environments

18 Feb 2008

61511

S83A

Groundwater Monitoring Event – 1031–1037 South
Rd, Melrose Park

Greencap

1 July 2015

61511

S83A

Data Review and Groundwater Monitoring
Strategy – 1031–1037 South Road, Melrose Park

Greencap

1 Jan 2017
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Table (iv)

EPA information sources recorded in the EPA Public Register - former and current electroplating facilities
(plating site)

EPA
Reference

EPA file
type

Report name

Author

Report date

60726

S109

Preliminary Groundwater Investigation – McLeod
Plating, 4–6 Erudina Ave, Edwardstown

AEC
Environmental

26 Nov 2007

60736

S109

Preliminary Groundwater Investigation – McLeod
Plating, 4–6 Erudina Ave, Edwardstown

AEC
Environmental

30 June 2009

61222

SCAO

Groundwater Monitoring Event – McLeod Plating,
4–6 Erudina Ave, Edwardstown.

AEC
Environmental

30 May 2014

61223

SCAO

Groundwater Monitoring Event – McLeod Plating,
15–17 Arabrie Ave, Edwardstown

AEC
Environmental

30 May 2014

61409

EPA Ass

Environmental Assessment Works – EPA
Assessment Area, Southeastern Edwardstown

Greencap

30 July 2015

61409

EPA Ass

Stage 2 Environmental Site Assessment
Volume 1 – Southeastern Edwardstown

Fyfe

7 Mar 2016

61409

EPA Ass

Stage 2 Environmental Site Assessment
Volume 2 – Southeastern Edwardstown

Fyfe

7 Mar 2016

61409

EPA Ass

Stage 3 EPA Assessment Part A – Southeastern
Edwardstown

AECOM

30 June 2016

61409

EPA Ass

Stage 3 EPA Assessment Part B – Southeastern
Edwardstown

AECOM

30 June 2016
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Table (v)

EPA information sources recorded in the EPA Public Register − former and electroplating businesses and
chemical storage sites

EPA
Reference

EPA file
type

Report name

Author

Report date

15295

SAR

Site Audit Report – 37–41 Flinders Street,
Edwardstown SA

Adrian Hall

24 July 2008

60836

SCAR

Site Contamination Audit Report – 13–15
Deloraine Road, Edwardstown SA

Adrian Hall

17 Apr 2013

15295 – although spilled solvents from stored drums where identified near GW2.
60836 – MW02 TCE 58 ug/L, PCE 83 ug/L and DCE 12 ug/L; TPH (C10–C36) MW02 1,470 ug/L (UST). Restricted use
(ongoing commercial/industrial). No groundwater abstraction.

Table (vi)

EPA information sources recorded on the EPA Public Register − former automotive sales and servicing
facility

EPA
Reference

EPA file
type

Report name

Author

Report date

12322

S109

Remedial works – Southland Mitsubishi, 1102–1106
South Road, Edwardstown

AHMS

12 Sept 2000

12322

S109

Further groundwater assessment – Southland
Mitsubishi, 1102–1106 South Road, Edwardstown

AHMS

21 Mar 2002

12322

S109

Further groundwater assessment – Southland
Mitsubishi, 1102–1106 South Road, Edwardstown

AHMS

24 Oct 2002

12322

S109

Surrounding property ownership – Southland
Mitsubishi, 1102–1106 South Road, Edwardstown

AHMS

14 Jan 2003

60921

S109

Further groundwater assessment – Southland
Mitsubishi, 1102–1106 South Road, Edwardstown

AHMS

17 Feb 2003

60921

S109

Further groundwater assessment – Southland
Mitsubishi, 1102–1106 South Road, Edwardstown

AHMS

6 Apr 2004

60924

S109

Installation of recovery trench Lot 40 – Southland
Mitsubishi, 1102–1106 South Road, Edwardstown

AHMS

13 Sept 2004

60924

S109

Hydrocarbon product recovery results –
Southland Mitsubishi, 1102–1106 South Road,
Edwardstown

AHMS

21 May 2005

60924

S109

Preliminary Groundwater Investigation –
Southland Mitsubishi, 1102–1106 South Road,
Edwardstown

Parsons
Brinkerhoff

3 May 2007

60924

S109

Additional Groundwater Investigation – Southland
Mitsubishi, 1102–1106 South Road, Edwardstown

Parsons
Brinkerhoff

18 Jan 2008
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EPA
Reference

EPA file
type

Report name

Author

Report date

60924

S109

Quantitative Health Risk Assessment – Southland
Mitsubishi, 1102–1106 South Road, Edwardstown

Parsons
Brinkerhoff

9 Dec 2008

60924

S109

Groundwater Management Plan – Southland
Mitsubishi, 1102–1106 South Road, Edwardstown

Parsons
Brinkerhoff

18 June 2010

60643

S83A

Detailed Risk Assessment – Southland Mitsubishi,
1102–1106 South Road, Edwardstown

AEC
Environmental

18 July 2012

60643

S83A

Groundwater Management and Monitoring Plan –
Southland Mitsubishi, 1102–1106 South Road,
Edwardstown

SMEC

12 Dec 2012

60643

S83A

March 2013 Groundwater Monitoring Event –
Southland Mitsubishi, 1102–1106 South Road,
Edwardstown

SMEC

3 Oct 2013

60643

S83A

November 2015 Groundwater Monitoring Event –
Southland Mitsubishi, 1102–1106 South Road,
Edwardstown

Agon
Environmental

26 Nov 2015

Table (vii)

EPA information sources recorded on the EPA Public Register − former and current service stations
(service station site)

EPA
Reference

EPA file
type

Report name

Author

Report date

61237

S83A

Groundwater Monitoring Report – Caltex Service
Station, 1004 South Road, Edwardstown

Parsons
Brinckerhoff

28 Nov 2012

61237

S83A

Groundwater Well Installation and GME – Caltex
Service Station, 1004 South Road, Edwardstown

Parsons
Brinckerhoff

4 Dec 2015
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Appendix 4

Local and regional hydrogeology

The geology of South Australia has had a very distinctive and interesting history over the last 2.7 billion years. South
Australia’s geological provinces and basins have been shaped by depositional, igneous, orogenic and other alteration
events. The main geological provinces are the Curnamona Province, Gawler Craton, Musgrave Province and the
Adelaide Fold Belt and Stuart Shelf, which includes the Kanmantoo Trough. Within these provinces are the various
sedimentary basins, including the Officer Basin, Murray Basin, Gambier Basin, Uley Basin and the Eucla Basin (Cowley
2010).
The South Australian groundwater is known to flow through Precambrian fractured rock and the Palaeozoic, Mesozoic
and Cainozoic era sediments.

Pre-Cambrian and Cambrian
The understanding of groundwater flow mechanisms in fractured rock aquifers of the Mount Lofty Ranges, Northern
Adelaide Plains and Kangaroo Island is still developing. Due to the difficulty in understanding groundwater flows and the
natural mineralisation in these fracture rock aquifer, groundwater contamination is difficult to characterise. In the Adelaide
metropolitan region it is known, however, that groundwater migration is across the Para and Eden−Burnside Faults from
the Mount Lofty Ranges to the sedimentary aquifers of the Northern Adelaide Plains, Adelaide Plains and McLaren Vale
areas. This groundwater migration provides a significant amount of recharge to the Quaternary and Tertiary aquifers in
these receiving areas (Stewart et al 2009). Having said this, the groundwater recharging process in the Mount Lofty
Ranges is still not well understood.

Palaeozoic
In central/northern South Australia, deep aquifer systems flow through the Permo-Carboniferous Boorthanna Formation
(groundwater abstracted by Prominent Hill Mine) and the Cambrian Andamooka Limestone (groundwater abstracted by
Olympic Dam Mine). The Boorthanna Formation is predominantly recharged from northern aquifer systems (Veitch et al
2006 and Olympic Dam Draft EIS 2011). The Andamooka Limestone aquifer, however, is recharged predominantly
through surface infiltration following significant rainfall events (Olympic Dam Draft EIS 2011). Pressures on these aquifers
arise principally from mining abstraction. Mine waste infiltration from mining activities and township irrigation are
potentially contaminating activities that may threaten the unconfined Andamooka Limestone.

Mesozoic (Jurassic and Cretaceous)
In central/northern South Australia, the most significant aquifers are the Mesozoic Cadnaowie Formation and
Algebuckina Sandstone, which comprise in part the South Australian portion of the Great Artesian Basin. Recharge rates
of these aquifers are very low, ranging from 0.1 mm/year to 5 mm/year, with residence times as long as 7,000 years
(Veitch et al 2006). These Mesozoic artesian aquifers are not susceptible to surface site contamination due to the
protection of the partly confining layer of the Bulldog Shale. Pressure on these aquifer systems arise from pastoral and
mining abstraction (GABCC 2000).

Cainozoic (Tertiary and Quaternary)
The sediments of the Tertiary basins build deep groundwater aquifers (otherwise known as the T1, T2, T3 and T4
aquifers). These deep aquifers are especially important for the supply of potable water to various market gardens,
orchards, vineyards and stock watering in the Northern Adelaide Plains, Clare Valley, McLaren Vale and the Peninsulas,
and industries in the Adelaide metropolitan region. The Tertiary aquifers are mostly protected by the overlaying layers of
widely impermeable confining sediments of the Hindmarsh Clay.
Managed Tertiary aquifer storage and recovery schemes are being increasingly used to ‘waterproof ‘an area against low
surface water availability during times of drought or low rainfall periods. Managed aquifer storage and recovery is the
process of recharging surface water from created wetland areas into an aquifer for storages and then recovered months
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later for potable use. Contamination of the Tertiary aquifers could arise from poorly managed aquifer storage and
recovery schemes.
Overlying the Tertiary sediments are the shallow, unconfined to semi-confined aquifers of the Adelaide Plains, Kangaroo
Island and the Peninsulas, built up by Quaternary sands, gravels and clays, and calcareous sandstones, respectively.
Due to the largely unconfined nature of the upper Quaternary aquifers, they can be particularly susceptible to chemical
substances entering the groundwater from contaminating activities.
Groundwater within the aquifers of the Quaternary sands is abstracted primarily for market gardens, vineyards and
localised domestic use.
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Appendix 5

Information provided by SA Health

Fact sheet

Chlorinated solvents in groundwater
Chlorinated so lvents include tetrachlo roethene (PCE), trichlo roethene (TCE),
dich loroethene (DCE) and vinyl chloride. They are ind ustrial chemica ls used
widely fo r metal cleaning and in production of thermoplastics, lacquers,
pe rfumes and po lyv inylchloride (PVC) products.
In the past, PCE and TCE were used in dry-cl ea ning , while TCE was also
used in many other applications including: removing caffeine from coffee
beans in the production of decaffeinated coffee and as an anaesthetic gas in
hospitals.
What happens when chlorinated
solvents enter the body or the
environment?

In the past people were exposed from
these chemicals being released into
the air near where they lived such as
from dry cleaners .

If chlorinated so lvents are taken into
the body, they are metabolised
(broken dovvn) and el iminated from the
body within days .

How can chlorinated solvents
affect hea Ith?

In the environment chlorinated
solvents break down rapidly in air and
surface water but much slower in soil
and groundwater. PCE breaks dovvn to
form TCE, this in turn forms DCE and
vinyl chloride v-..-tl ich can then degrade
to other chemicals.

The effects on health of these
contaminants depend on a number of
factors, such as how long a person
has been exposed to the chemical(s),
\A/hat level of chemical (s) is in air or
water, how old the person is and
\Nhether there are any other illnesses.

How can contact with chlorinated
solvents occur if they are in
groundwater?

Long-term exposure from these
chemicals can be harmful if people are
exposed to high enough
concentrations over a long period of
time , usually many years.

Exposure can occur if contaminated
groundwater is extracted and
consumed or used in cooking, or used
in showers , swimming pools or
watering gardens.
If the groundwater is shallow enough
and there are sufficient concentrations
of these chemicals chlorinated solvent
vapours can also sometimes penetrate
though the soil and contaminate indoor
air.

Inhaling or ingesting large amounts of
PCE or TCE over short periods of time
may make you dizzy or sleepy.
Inhaling moderate amounts may also
result in headaches.
If large amounts of DCE in air are
inhaled over short periods of time
(hours) , you may feel nauseous,
drovvsy and tired .

Government

of South Australia
SA Health
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