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Executive Summary
Tonkin has been engaged by the City of Unley, acting as the contracting party for the Brown Hill
and Keswick Creek Stormwater Project to undertake ‘Stage 2 – Concept Design’ for a series of
flood mitigation storages and associated ASR in the South Park Lands. This follows on from the
previous ‘Stage 1 – Feasibility Study’ which was completed by Tonkin Consulting in January 2010.
Sub consultants Oxigen haYH been involved in urban design and landscape architecture and Anne
Shaw Rungie Consulting managed the community consultation elements of the project. Other
specialist advice has also been received from Australian Groundwater Technologies Pty Ltd,
Australian Cultural Heritage Management, and Ecological Biodiversity Services.
The Stormwater Project is an initiative of the Cities of Unley, Adelaide, Burnside, Mitcham and
West Torrens to progress stormwater projects set out in the Brown Hill and Keswick Creek
Stormwater Project Stormwater Management Plan (Worley Parsons, 2012). The plan has been in
revision over the period that this study has been underway but the concept for stormwater
management in the South Park Lands has remained a constant element in all revisions of the
plan.
The flood detention storages in the South Park Lands are an integral component of the
Stormwater Management Plan for the Brown Hill and Keswick Creek system and are one of a
series of measures, including other detention storages and capacity upgrades that will, when
completed, significantly reduce the risk of flooding in the catchments of both creeks.
Concept design outcomes
A concept design has been developed that meets the following objectives:
Landscape
 Maximising the retention of native significant trees.
 Dedicated native grassland meadows.
 Revegetation of native plants and improved biodiversity throughout the study area.
 Improved pathways and connectivity for public and maintenance access.
 Designated Kiosk/Information Booth space associated with the Victoria Park wetlands.
 Publicly accessible wetlands.
 Wildlife and birdlife refuges to be created as part of the wetlands.
 Interaction with the water’s edge with viewing areas, picnic nodes, platforms and boardwalks.
 Spectator viewing mounds and terraces on retention embankments.
 Use of storm water to create permanent wetlands.
 Creation of open grassland areas near irrigated grass including perennial species known to
act as host plants for butterflies including the Chequered Copper (Lucia limbaria).
Flood detention
 Reduction of the outflow from Park 20 under Greenhill Road into the City of Unley to a peak
3
discharge of less than 6.9m /s during the critical 1 in 100 year rainfall event.
 Reduction of the peak outflow from Glenside Campus during the critical 1 in 100 year rainfall
event to the capacity of the existing culverts under the Greenhill Road/Fullarton Road
intersection.
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Water quality improvement
 Development of a treatment train that includes:
o

An inlet zone comprising gross pollutant trap and sedimentation basin in Glenside
Campus sufficient to remove gross pollutants and to protect the wetland from being
overwhelmed by coarse sediments.

o

Wetlands comprising open water zones and macrophyte beds to be constructed in the
southern part of Victoria Park.

o

Use of the Parklands Creek as a high flow bypass around the macrophyte beds to protect
them from high velocities during large rainfall events.

o

Water quality improvements through the system sufficient to allow for harvesting of
stormwater and reuse through an ASR system.

o

A notional detention time in the wetland of 72 hours.

 Design features that provide:
o

Maintenance of access for cleaning of the Gross Pollutant Trap and for desilting of the
sediment basin in Glenside.

o

Bathymetry of the wetland designed to provide for varying depths of marsh in addition to
small open water areas.

o

Retention of existing significant and other trees within the footprint of the wetland.

o

A high length to width ratio for the wetlands zones to avoid water short circuiting the
wetland.

o

The location of the open water zones to suit the landscape objectives for the area and to
provide visual access to open water from focal points around the wetland.

o

Provision of an impermeable liner to the wetlands to ensure that water is retained in the
wetland for as long as possible.

o

Wetland bathymetry that avoids isolated pools of water and is designed to ensure that all
marsh areas drain down to open water zones so that mosquito predators are able to seek
refuge in deeper water during extended dry periods and to ensure that they can recolonise the wetland when it fills.

o

Deep water zones that do not dry out during extended dry periods.

o

Safe bank slopes with a maximum of 1:6 side slope to permit egress from pools or other
measures to ensure safety around the wetland edges.

Water harvesting
 Provision of extended detention storage within the wetland to provide for harvesting of around
125 ML of water per year (based on the capacity of the aquifer).
Environmental flows
 Provision of an environmental flow in Parklands Creek between the inlet to, and outlet from,
the new wetland systems.
 Provision of an environmental flow to the existing creek alignment in Park 20 to provide water
to the existing red gums.
Approvals
As noted in the Feasibility Study approval for the works in the South Park Lands and in the
Glenside Campus will be required under the Development Act. A number of triggers for this
requirement exist, most notably for works consisting of the construction of a water body with a
capacity of more than 5 ML. The Adelaide Park Lands Authority (APLA) has a strong interest in
Ref No. 2009.0214RD5
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any proposals in relation to the Park Lands, and hence the consultative process with APLA that
has commenced is recommended to continue. Since the Park Lands are a listed place on the
National Heritage List any proposal that significantly impacts on the values of that place will
require approval under the Commonwealth’s Environment, Protection and Biodiversity
Conservation Act 1999. An assessment of this will need to occur following further development of
the design concept.
As a first step it is suggested that planning advice is sought to develop a strategy for obtaining
approvals and this should include an assessment of who the appropriate development authority is
and whether there are merits in including all the elements of the Stormwater Management Plan as
one application.
Access to Glenside Campus
Currently the Brown Hill and Keswick Creek Project has no formal arrangement for access to the
land in the north-western corner of the Glenside Campus. The allocation of land in the master
plan for the redevelopment of the Glenside Campus produced by SA Health that the concept in
this report is based on is being reviewed by Renewal SA. In early 2015 Renewal SA is planning to
go to the market to engage a developer for the Glenside site and in partnership with the developer
will prepare a revised master plan for the site. Renewal SA acknowledges the need to provide for
stormwater management on the site but until the master plan is completed is unable to commit to
the final location and form that this could take. The master plan will be developed during the first
half of 2015. Renewal SA also noted the timing of SA Health’s vacation of the buildings is yet to be
confirmed but is anticipated to be mid 2015.
In the interests of progressing the project, it is suggested that discussions with Renewal SA
continue on matters including:
 Consultation on the development of the master plan in relation to the location and form of
stormwater management options that meet the objectives of the Brown Hill and Keswick
Creek Project.
 The timing of the availability of the land.
 Agreement about long term ownership, and ongoing care and control, of land in the Glenside
Campus on which any stormwater works are constructed.
 The condition of any land that will be made available to the Brown Hill and Keswick Creek
Project. For example will buildings and other infrastructure have been demolished and will
soils be remediated, and to what standard?
Geotechnical conditions
Geotechnical investigations at Victoria Park indicate that site soils can be readily excavated and
clays suitable to create an impermeable lining exist on the site.
Further geotechnical soil testing is recommended for Park 20 and Glenside as a part of the
detailed design of the project but it is considered unlikely that any significant geotechnical issues
will be found.
Contaminated soils in Glenside Campus
Following confirmation about the area of land to be made available for the Brown Hill and Keswick
Creek Project, and whether the land is in its current condition or some other state, a strategy will
need to be developed to assess soil contamination. Based on the summary provided by SA Health
it is very likely that some soil remediation will be required and that further soil testing will be
required to enable a soil management plan to be prepared. Ideally results of testing undertaken for
SA Health would be made available to the project to further inform this.
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Contaminated soils in Victoria Park
Following completion of detailed design for Victoria Park works, preparation of an environmental
management plan is required for excavation of contaminated material. The environmental
management plan should include a detailed design of the segregation of contaminated material,
validation testing, and stockpiling procedures. Stockpiling and testing will enable:
 suitable materials to be classified as waste fill to enable more cost effective management and
disposal off-site; and
 Identification of soils with elevated levels of contaminants to be identified for on-site
management.
It is noted that further assessment of contaminant leachability will be required to enable a risk
assessment to be conducted to confirm the possibility of retaining impacted soils on-site.
Ideally any relevant information that the City of Adelaide has as a result of the work it has
undertaken in Victoria Park would be made available to further inform the development of the
environmental management plan.
It will also be necessary to fully understand the nature of contaminated soils that were relocated
into mounds in the area of the wetlands during the remediation of Victoria Park by the City of
Adelaide.
To ensure that a complete site assessment has been achieved (based on the contamination
identified in the site to date); it is recommended that the status of groundwater contamination be
investigated at the site.
Given the significant quantity of surplus soils generated by this project, significant costs will be
associated with disposal or re-use of this material off-site. Whilst cost certainty is possible where
these materials are disposed of to landfill, these are very high given the current disposal charges.
The significance of these costs warrants the development of an appropriate strategy for the
disposal or reuse of these materials to manage this project cost and the risks associated with the
uncertainty regarding lower cost disposal pathways.
Contaminated soils in Park 20
It is recommended that as part of the next phase of this project that some soil testing be
undertaken in the areas to be excavated in Park 20 so that the contamination status of soils in that
area are better understood before any construction activity is started.
Cultural heritage
Australian Cultural Heritage Management Pty Ltd (ACHM) undertook an Aboriginal (Archaeological
and Anthropological) Cultural Heritage Survey of the study area within the South Park Lands, and
held a consultation meeting with representatives of the Kaurna Nation Cultural Heritage
Association Inc. (KNCHA).
The surveys concluded the following:
 No new cultural sites or unrecorded Aboriginal sites or objects were identified during the
surveys. Note that the work undertaken during the feasibility stage had already determined
that no recorded heritage sites would be impacted by the proposed works.
 Traditionally and historically the Victoria Park area was used as a convergence space for nonKaurna Aboriginal people to conduct ceremonies and inter-tribal meetings.
 The creek is of particular concern because fresh water sources are known to have a higher
incidence of archaeology, including surface and sub-surface deposits, than areas without
water.
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 Kaurna heritage survey participants commented that Parklands Creek both in Victoria Park
and Park 20 haYHhigh potential to contain preserved burials, archaeological sites and scarred
trees due to the continuity of the old red gum tree growth.
 It is recommended that archaeological test pitting be carried out in an attempt to determine
the presence or absence of subsurface archaeology.
As previously noted during the Feasibility Study:
 There is a medium potential for unrecorded surface (visible) Aboriginal archaeological sites to
exist in the project area.
 There is a high potential for subsurface Aboriginal deposits to exist in the project area.
 There is a high potential for unrecorded historic/colonial surface (visible) archaeological sites
to exist in the project area.
 There is a high potential for subsurface historic/colonial archaeological deposits to exist in the
project area.
As a result of the findings of the cultural heritage survey, the following recommendations were
made:
 The Aboriginal site discovery procedure is followed if Aboriginal sites, objects or remains are
discovered during works in the project area.
 All previously recorded sites and any sites unearthed during the planned works should be
treated in accordance with the requirements of the SA Aboriginal Heritage Act 1998.
 Archaeological test pitting is carried out to determine the presence or absence of subsurface
archaeology in any planned disturbance areas directly associated with the creek and
floodplains.
 The proponent considers employing Kaurna monitors as a strategy to mitigate the risk of
disturbing any potential buried cultural material during the planned earthworks.
 Due consideration is given to the archaeological and heritage significance of potential historic
cultural material identified in the survey area.
Community consultation
Initial consultation with key groups took place in 2009 during the development of the Feasibility
Study.
During early 2011 a wide ranging consultation and communication program was undertaken as
part of the development of the concept which built on the earlier work and contacted a wide range
of stakeholders including:
 Statutory authorities
 Groups that hold regular events in the Park Lands
 Sporting licence holders
 Other groups with an interest in the South Park Lands
 Councils and government agencies.
These stakeholders were provided with information and an update on the development of the
concept design and were invited to provide feedback or to attend a workshop where the draft
concepts were presented. The consultation process was also communicated more broadly and
the community was invited to provide comment on the development of the concept design.
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The key objective for the project was widely recognised as being the stormwater management and
flood mitigation benefits, with a range of other positive benefits also being identified. Most
responses supported the focus on management of stormwater. The benefits of the project which
include reduction in flood damage by protecting property downstream of Greenhill Road, and
reduction in bank erosion were widely recognised as important drivers for the project.
The perceived environmental benefits included the opportunity to enhance biodiversity through
appropriate plantings and to protect and improve water quality. Enhanced water course protection
through slowing stormwater flow was also recognised as an outcome of better stormwater
management that could be achieved by this project. Treated stormwater would also be available
for reuse, providing an opportunity to reduce reliance on other water sources. The question of
whether mosquitoes would be an issue in relation to the wetlands was raised, as was an interest in
maintaining water in the wetlands year round, not just after rain.
Respondents were keen to see a sustainable asset which would provide enjoyment and benefit for
all, as well as a diverse range of uses and functions. The project provides significant amenity and
recreational opportunities, with an emphasis on passive recreation identified by some people as
important. Maintaining and improving opportunities for pedestrian and cycling access was seen as
important as was the need for earth works to be sensitively handled, to minimise intrusion on the
Park Lands.
The project was seen as an opportunity to actively encourage community engagement and
education, through signage and possibly through an interpretive centre in the long term. Using the
Park Lands for stormwater management in this way was considered to be a new and evolving role.
The importance of indigenous culture and the heritage significance of the Park Lands were seen
as critical values to be recognised as part of the continuing story of the Park Lands. The Adelaide
Park Lands are included on the National Heritage list and recognition of this heritage and its
indigenous values will provide opportunities to encourage community understanding and
ownership.
Two specific issues raised during community consultation are worthy of focus, these were the
Adelaide Hockey Club’s pitch and the protection of Chequered Copper Butterfly habitat.
The hockey pitch is discussed under a separate subheading later.
The matter of the habitat for the butterflies was responded to by amending the concept design to
provide an undisturbed area of existing habitat within the footprint of the wetlands. This amended
layout for the wetlands is the one that appears in this report. The changes to the layout were
accepted by the City of Adelaide as an appropriate measure to preserve butterfly habitat.
Other changes that are included in the concept presented in this report when compared with that
which was consulted in 2011 include:
 The footprint of the wetlands has reduced due to the running track being constructed further
south than originally anticipated.
 The hydrology used to develop the final figures in this report was updated to that which was
current at the time that the modelling was undertaken during late 2013.
Hockey pitch
The Adelaide Hockey Club was concerned that should the soil beneath the Hockey pitch become
wet as a result of ponding of water in Park 20 there would be a risk that soil movement could spoil
the quality of the playing surface. It is considered that this issue can be managed by appropriate
design of the levee and the advice of a geotechnical engineer will be required to provide the
necessary assurances to the Adelaide Hockey Club. A survey of the hockey pitch prior to works
commencing may be of value but the causality of any future movement may still be difficult to
establish.
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Water harvest and reuse
Investigations undertaken to date indicate that the existing well in Victoria Park would have the
capacity to accept about 125ML of water annually and that around 60 to 80ML of this would be
suitable for recovery as irrigation water for turf. It is noted that further work needs to be undertaken
to confirm these figures.
There are, however, a number of risks and uncertainties in relation to an ASR scheme at this
location because of the nature of the fractured rock aquifer. An injection trial for a duration of at
least 10 days at >15L/s, preferably with wetland treated water, is accordingly strongly
recommended to further quantify the above risks.
Additional wells could be drilled but a decision to do this would need to be carefully assessed
given the cost (200m deep well) and the risks that it would not be a successful recharge well.
It is recommended that prior to proceeding with construction a clear decision is made in relation to
the implementation of a stormwater reuse scheme in Victoria Park. It is recommended that an
analysis be undertaken in relation to the merits of a scheme that weighs up the value of the water
derived from the wetland, the cost and risks associated with the implementation and management
of the scheme and the relative environmental benefits, considering the availability of alternate
irrigation water from the Glenelg to Adelaide Pipeline.
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2

Introduction
Tonkin Consulting has been engaged by City of Unley, acting as the contracting party for the
Brown Hill and Keswick Creek Stormwater Project to undertake ‘Stage 2 – Concept Design’ for a
series of flood mitigation storages in the South Park Lands and associated ASR. This follows on
from the previous ‘Stage 1 – Feasibility Study’ which was completed by Tonkin Consulting in
January 2010.
Sub consultants Oxigen have been involved in urban design and landscape architecture and Anne
Shaw Rungie Consulting managed the community consultation elements of the project. Other
specialist advice has also been received from Australian Groundwater Technologies Pty Ltd,
Australian Cultural Heritage Management, and Ecological Biodiversity Services.
The Stormwater Project is an initiative of the Cities of Unley, Adelaide, Burnside, Mitcham and
West Torrens to progress stormwater projects set out in the Brown Hill and Keswick Creek
Stormwater Project Stormwater Management Plan (Worley Parsons, 2012). This plan has been in
revision over the period that this study has been underway but the concept for stormwater
management in the South Park Lands has remained a constant element in all revisions of the plan.
The flood detention storages in the South Park Lands are an integral component of the
Stormwater Management Plan for the Brown Hill and Keswick Creek system and are one of a
series of measures, including other detention storages and capacity upgrades that will, when
completed, significantly reduce the risk of flooding in the catchments of both creeks.
This report outlines the concept design for the flood mitigation storages, and builds on ‘Stage 1 –
Feasibility’ which was previously completed (Tonkin 2010).
In addition to reducing flood risks downstream of the Park Lands the project aims to:
 Provide water quality improvements to stormwater in Parklands Creek.
 Offer an opportunity for stormwater harvesting and reuse.
 Provide a wetland system consistent with the objectives of the Adelaide City Council’s Master
Plan for Victoria Park.
 Enhance biodiversity.
 Provide an aesthetic and recreational asset for the South Park Lands.
The principal outcomes of this stage of the project are:
 Concept design report that summarizes all the work undertaken during Stage 2.
 Investigation and reporting on geotechnical issues in Victoria Park.
 Environmental site assessment of Victoria Park and reporting.
 Concept design of an ASR system based on using the existing well in Victoria Park (662822151).
 Assessment in relation to sources of construction materials.
 An opinion on the construction cost of the proposed works.
 Report on Communications activities.
 Aboriginal Consultation Meeting / Survey.
As part of Stage 2 of this project the following reports have been prepared. These reports are
bound separately but have been summarised within this report.
1. Tonkin Consulting (October 2010), Brown Hill and Keswick Creek Stormwater Project,
South Park Lands, Stage 2 Environmental Site Assessment.
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2. EBS Ecology (2010), South Park Lands Flood Mitigation Project. Report to Oxigen. EBS
Ecology, Adelaide.
3. Australian Groundwater Technologies (17/11/2010). Preliminary Design of an ASR Scheme
in Park 16.
4. Coffey Geotechnics (2010). Proposed Flood Mitigation Works South Park Lands, Adelaide,
Geotechnical Investigation.
5. Australian Cultural Heritage Management (2010). South Park Lands Flood Mitigation
Project, Phase 2, Aboriginal Cultural Heritage Survey.
6. Tonkin Consulting (August 2012), Stormwater Management in the South Park Lands –
Butterfly Zone Options.
This study has been undertaken over a number of years and the following chronology helps
understand the evolution of the concept presented in this report.
2009
Consultation occurred as a part of the development of the feasibility study.
January 2010
The feasibility study was completed.
2010
The feasibility study and the consultation undertaken in 2009 where used to develop a concept
design during 2010.
2011
The concept design was consulted during early 2011. A key issue that emerged from the
consultation was the presence of Chequered Copper butterflies in the area proposed to be
disturbed to allow construction of the Victoria Park wetlands.
A draft copy of the Concept Design report dated November 2011 was provided to the Project.
That report noted the community feedback about butterfly habitat but it did not present a solution.
2012
In August 2012 a report was prepared investigating options for the preservation of butterfly habitat
Stormwater Management in the South Park Lands – Butterfly Zone Options. Tonkin Consulting
(August 2012). In late 2012, Adelaide City Council confirmed its agreement to Option 2 set out in
rd
that report (email from Andrew Smith to Jo O’Brien dated 3 October 2012).
At the same time it became clear that the final construction of the running track and playing fields
being developed by the Adelaide City Council in Victoria Park were further south than had been
evident from earlier plans and this change, combined with the butterfly habitat, required a
replanning of the wetlands.
2013
Survey of the location of the running track was received from the Adelaide City Council in June
2013 allowing final review of the concept to start and at the same time the hydrology of the
catchment was being reviewed by the Department of Planning, Transport and Infrastructure and
further work was put on hold pending this review. In late 2013 revised hydrology became available
to allow the concept to be completed.
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This report presents a concept that responds to the issues that arose during the development of
the concept. Specifically it provides for butterfly habitat as agreed to by the Adelaide City Council
in late 2012, and fits within the land available south of the new running track. The flood mapping is
based on the hydrological data provided by the Department of Planning, Transport and
Infrastructure during late 2013.
Late 2013 and 2014
Whilst the concept shown in this report was agreed with SA Health representatives and is in
accordance with master planning produced by SA Health, since the concept design was finished
responsibility for the development of the Glenside site moved to Renewal SA. Renewal SA has
reviewed planning for the site and has advised that in early 2015 it will to go to the market to
engage a developer for the Glenside site and in partnership with the developer will prepare a
revised master plan for the site. Renewal SA acknowledges the need to provide for stormwater
management on the site but until the new master plan is completed is unable to commit to the final
location and form that this could take. It is anticipated that the master plan will be developed
during the first half of 2015.
Prior to finalizing this report in November 2014 the Brown Hill and Keswick Creek project
confirmed that the hydrology used for the modelling during late 2013 remains current.
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3

Previous Feasibility Study
The previous Stage 1 Feasibility Study (Tonkin January 2010) of the project provides the
background upon which this current stage of the project has been built. The feasibility study
reviewed previous initiatives and proposals; particularly those contained in the Brown Hill and
Keswick Creeks Flood Mitigation Study ‘Flood Management Master Plan’ (Hydro Tasmania 2006)
and developed new proposals for stormwater management in the South Park Lands and the
Glenside campus.
Reports prepared as part of Stage 1 were:
 Tonkin Consulting (January 2010), Brown Hill and Keswick Creek Stormwater Project, South
Park Lands, Stage 1 – Feasibility Study.
 Tonkin Consulting (November 2009), South Park Lands – Environmental Site History.
 EBS Ecology (2009), South Park Lands Stormwater Management – Flora and Fauna
Assessment, EBS Ecology, Adelaide.
 Australian Groundwater Technologies (7/09/2009), South Park Lands ASR Potential.
 Australian Cultural Heritage Management (2009), Desktop Heritage Assessment of the
Proposed South Park Lands Flood Basins: Phase 1.
The findings from Stage 1 are summarised below.
The Flood Management Master Plan
The temporary flood storages in the South Park Lands proposed in the Brown Hill and Keswick
Creeks Flood Mitigation Study - Flood Management Master Plan (Hydro Tasmania 2006)
consisted of 6 separate storages between Peacock Road and Fullarton Road. These proposals
were constrained by the use of Victoria Park for horse racing. However, horse racing has since
ceased at Victoria Park and the City of Adelaide has commenced the implementation of a master
plan to redevelop Victoria Park. This plan includes the establishment of wetlands on the northern
side of Parklands Creek in the southern precinct of Victoria Park. This redevelopment allowed the
original proposal for a relatively small storage in Victoria Park to be reassessed in light of the
current plans for the Park.
Proposed stormwater management initiatives
Hydraulic and hydrological modelling undertaken as a part of Stage 1 indicated that the
hydrological performance of flood storages in the South Park Lands can be achieved by the
establishment of temporary flood storages in three areas being:
 An enlargement to the existing basin in the Glenside Campus that limits the flow into the
South Park Lands during a 100 year storm, to within the capacity of the existing culvert under
the Fullarton and Greenhill Roads intersection.
 Creation of storage generally above and adjacent to the wetlands proposed to be constructed
as part of the Victoria Park Master Plan.
 Construction of a levee to create storage in the southern and western part of Park 20, which
is located between Peacock and Unley Roads.
Modelling showed that these flood storages could limit the outflow of Parklands Creek from the
3
South Park Lands to a peak flow of less than 10m /s during a 100 year storm event.
Hydrodynamic floodplain modelling and mapping confirmed that the concepts developed achieve
3
this objective. An outflow of 10m /s requires the augmentation of the existing culverts under
Greenhill Road and the culvert at Young Street in Unley. It follows that any augmentation works
should be part of the construction phase for the project. In addition further work was
recommended to develop a strategy for works required in the creek channels through Unley and
Wayville. This is considered to be necessary to ‘fill in the gaps’ between other strategic elements,
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namely the Park Lands detention storages, and the creek diversion drains, and capacity upgrades
to Glen Osmond Creek which were other components of the Flood Management Master Plan.
It was found that construction of an enlarged storage within the Glenside Campus would enable a
significantly greater pollutant capture capacity upstream of the South Park Lands, within an
enhanced area that would offer greater visual amenity, passive recreational opportunities and
environmental biodiversity. The reduction in peak flows through Glenside would be reduced to a
level sufficient to avoid the need for costly duplication of the culvert under the Greenhill Road /
Fullarton Road intersection, as had been proposed in the Flood Management Master Plan.
Concept design work completed in Stage 1 indicated that a wetland and enlarged flood storage
can be achieved without the loss of significant trees within the site. A sewer main that crosses the
site requires reconstruction around the wetland area to accommodate the necessary earthworks.
Construction of wetlands in the South Park Lands adjacent to Victoria Park presents an
opportunity to harvest and treat stormwater for reuse. Work undertaken during Stage 1 indicated
that approximately 350ML of water per annum could be harvested from a wetland system but that
the capacity of a reuse scheme is likely to be limited by the capacity of the aquifers in the area to
store water. The suitability of the aquifers in the vicinity of Victoria Park for Aquifer Storage and
Recovery (ASR) are considered to be “low” from a hydrogeological perspective and this may limit
the opportunities for a reuse scheme where the demand is principally in the summer time, and
where storage of water between seasons is required, for example irrigation of playing fields in
Victoria Park. Preliminary estimates based on experience elsewhere indicate that the existing well
in Victoria Park could have a capacity to store and recover 50 – 100ML per annum however more
work was recommended to confirm these figures. A number of potential uses for harvested
stormwater were identified although use on adjacent playing fields would be the simplest to
implement. 100ML would be sufficient to irrigate about 15ha of playing fields which is about the
area of playing fields proposed for the southern half of Victoria Park. The feasibility study noted
that there was a need to identify an owner and operator for a reuse scheme and to identify a viable
use for recovered stormwater.
The creation of the third flood storage, in the vicinity of Greenhill Road and Peacock Road, can be
achieved through the increased elevation of a pathway through Park 20. The existing bank is in
place to protect an existing shallow sewer main in the Park and the feasibility study noted that
further assessment of this issue would be required.
Consistency with other objectives and policies
The feasibility study identified that the use of the South Park Lands for stormwater management
was consistent with the Adelaide Park Lands Management Strategy, relevant Park Lands
Community Land Management Plans and with past decisions and strategic plans approved by the
Adelaide Park Lands Authority.
Discussions with SA Health confirmed that use of the Glenside Campus for stormwater
management is consistent with the plans developed by SA Health for the redevelopment of the
Campus. The redeveloped hospital was scheduled for completion by mid 2012 and it would be SA
Health’s expectation that any modifications to the open space in the north western part of the
campus would also be concluded by that date.
Targeted consultation
Targeted consultation undertaken during the feasibility study demonstrated largely, although not
unanimously, support for improved stormwater management in the South Park Lands. The need to
improve flood protection was considered an overriding objective for residents downstream of the
Park Lands and there was general support for options leading to improved water quality, reuse of
stormwater for beneficial use, and improved public access, amenity and passive recreational
opportunities of the area. Retaining open space, protecting existing native vegetation, and
improving and enhancing existing biodiversity were all considered important outcomes from any
proposal for the South Park Lands.
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Landscape outcomes
The feasibility study concluded that proposals that meet the required hydrological outcome in
terms of reducing peak flows in the downstream creek system can be achieved in such a way that:
 The existing recreational and open woodland landscape character can be maintained and
enhanced.
 Existing significant native trees can be preserved through the careful alignment of earthworks
and water movement corridors.
 Supporting landscape works including revegetation, access pathways and park furniture can
be implemented to enhance the amenity and biodiversity of the area.
 Community values of the Park Lands as publicly accessible open space can be maintained
and recreational opportunities can be enhanced through the inclusion of elevated spectator
viewing areas, water bodies and boardwalks.
 Sports fields are retained within the design and the duration of temporary flood storage is
decreased resulting in less impact on users.
Environmental assessment of soils in Victoria Park
An Environmental Site History of the South Park Lands undertaken as part of Stage 1 identified
potentially contaminating activities at the site. Additionally the presence of soil contamination at
several locations within the site uncovered as part of other prior investigations indicated that soil
contamination is an issue that requires further investigation and management. Soil contamination
is particularly relevant to the Victoria Park precinct where some excavation activity will be
necessary to establish a wetland area and associated flood storage. Prior investigations had not
fully established the extent of identified contamination, and the risk of encountering further areas
containing impacted fill and dumped waste is considered high. These present a risk of incurring
significant increased costs and delays during construction if not determined and assessed prior to
commencement of construction. It was recommended that further Environmental Site Assessment
tasks be undertaken and that the findings of that work be used to determine remediation and
management requirements to achieve the proposed concept. Further testing was also
recommended to assess the geotechnical properties of soils on the site.
Heritage issues
A desktop heritage assessment of the site concluded that whilst there are no recorded aboriginal
sites that would be affected by the proposed works there is a medium and high potential of
discovering surface and subsurface Aboriginal sites respectively within the study area. Similarly
there is high potential to discover surface or subsurface historical/colonial archaeological deposits.
Further assessment and surveys were recommended in regard to heritage assessment and plans
should be put in place for the construction phase to appropriately manage any discoveries that
occur. Consultation with the Kaurna Heritage Board will occur during Stage 2 of the project.
Approvals
Approval for the works in the South Park Lands and in the Glenside Campus will be required
under the Development Act. A number of triggers for this requirement exist, most notably for
works consisting of the construction of a water body with a capacity of more than 5 ML.
The Adelaide Park Lands Authority (APLA) has a strong interest in any proposals in relation to the
Park Lands, and hence the consultative process with APLA that has commenced is recommended
to continue.
Since the Park Lands are a listed place on the National Heritage List any proposal that
significantly impacts on the values of that place will require approval under the Commonwealth’s
Environment, Protection and Biodiversity Conservation Act 1999. An assessment of this will need
to occur following further development of the design concept.
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4
4.1

Concept Development - Landscape and Urban
Design Perspective
Project Opportunities
The following project opportunities have been identified and included in the concept design as key
elements within the scope of the project.
 Maximising the retention of native significant trees
 Dedicated native grassland meadows
 Revegetation with native plants and improved biodiversity throughout the study area
 Improved pathways and connectivity for public and maintenance access
 Designated Kiosk/Information Booth space associated with the Victoria Park wetlands
 Publicly accessible wetlands
 Wildlife and birdlife refuges to be created as part of the wetlands
 Interaction with the water’s edge with viewing areas, picnic nodes, platforms and boardwalks
 Spectator viewing mounds and terraces on embankments
 Use of stormwater to create permanent wetlands
 Creation of open grassland areas near irrigated grass including perennial species known to
act as host plants for butterflies including the Chequered Copper (Lucia limbaria).

4.2

Landscape and Urban Concept Design
The landscape concept design enhances the existing site qualities of accessible open space and
native bushland character and provides new ecology and biodiversity opportunities associated
with the formalisation of the proposed wetlands and water flow path.
Importantly, the design works with the existing site features and allows flexibility for existing and
future community uses to create a new landscape layer and interpretation of contemporary urban
ecology.
The concept design proposes a contemporary view of urban stormwater management that
celebrates water as a community asset. The creation of the urban wetlands responds to
community expectations for the dual roles of effective water management and community open
space enhancement.
The concept design maintains the key landscape values that are recognised as an important
contributor to the City’s green buffer and the sense of place present within the South Park Lands.
The design invites users to explore, whilst facilitating movement in and out of the city for
commuters in an attractive native woodland setting.
Landscape principles
The following landscape values have been identified, explored and refined through community
consultation.
1. To catch and detain flows early in upstream locations
2. To preserve existing native vegetation and native significant trees
3. To maintain a small creek channel and engage adjacent areas as ephemeral floodplains
4. To restore the native riparian corridor and improve biodiversity
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5. To minimise the use of hard infrastructure
6. To minimise the footprint of the extent of works and flood water influence within the wider
southern Park Lands.
To catch and detain flows early in upstream locations
Catching and detaining flows in the upstream locations at Glenside and Victoria Park slows water
movement and enables improved control of both water volume and flow rate. This reduces the
risks associated with flooding and the sudden influx of water within the system during rain events.
These locations are selected to reduce the impact on existing recreation areas, facilities and
frequently used locations.
The Glenside wetland provides the first water detention area and determines the flow rate of water
entering the South Park Lands from the eastern catchment. The Victoria Park wetlands provide
storage and retention to allow the controlled release of water into the existing alignment of the
Parklands Creek.
To preserve existing native vegetation and significant trees
The preservation of existing revegetation and native significant trees will ensure the character of
the Park Lands and biodiversity values are maintained. The ephemeral flooding of creek beds is
consistent with the native riparian vegetation associations. Existing native grass populations are
enhanced to provide connected and larger native grass meadows across the southern section of
the Victoria Park site.
To maintain a small creek channel and engage adjacent areas as ephemeral floodplains
Maintaining a small creek channel ensures a minimal encroachment onto existing recreation areas
and minimal disruption to the existing vegetation and land form. The controlled release of water
into the system allows for the retention of existing road crossings and infrastructure within their
current capacity.
To restore the native riparian corridor and improve biodiversity
The flood mitigation works provide the opportunity to further improve the biodiversity of the South
Park Lands including weed control, new native trees, under storey planting and habitat creation.
Works will be coordinated with the Adelaide City Council biodiversity team to ensure the ongoing
sustainability of vegetation management. The retention of existing butterfly habitat within the
concept design and enhancement with additional native plant species provides improved habitat
and food source opportunities.
To minimise the use of hard infrastructure
The Park Lands character is of softer landscapes with a minimal level of hard infrastructure and
intrusive controls. The design of the flood mitigation utilises softscape and soil mounding to shape
and control water flows to reduce the extent of concrete or rock headwalls, retaining wall
structures and weir structures.
To minimise the footprint of extent of works and influence within the wider southern Park
Lands
The existing uses of the Park Lands are maintained with minimal disruption to existing activities
and events with the utilisation of open space within Victoria Park following the change in land use
with the departure of the South Australian Jockey Club. The area of influence and the total
detention capacity is balanced to provide temporary storage and efficient drainage to minimise the
duration of time that water held in flood detention storage.
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4.3

Landscape Character
The existing landscape character is of open woodland with exotic grass, native grasses and native
groundcover understory’s. Native and exotic trees provide shade and an upper canopy in
particular as formal avenues along pathways and as clustered groves.
The future landscape character defined in the Adelaide City Council Development Plan is for
‘Predominantly Recreational’ and ‘Predominantly Natural Landscapes’. This is supported with
current Council works including revegetation of the creek, improvements to the Victoria Park
sports fields and retention of existing South Park Lands sports fields and open space.
The concept design retains significant native trees within the wetland layout and utilises existing
ground levels to minimise disturbance to established root systems. Where trees are retained in
clusters the concept design provides new native planting beds beneath to improve biodiversity and
habitat opportunities.
The new wetland system reduces flood risk downstream and provides a new community recreation
and education asset that is easily accessible and enjoyed.

4.4

Scope of Works
The scope of works includes the Glenside basin and associated channel diversion works, a
wetland within Victoria Park, the existing Parklands Creek alignment through the South Park
Lands and a convergence of water courses in Park 20.
The overall concept is shown in Figure 4-1 and in more detail for each of the development areas in
Figures 5-1 to Figure 5-3.
The concept design has been developed and assisted by the design direction provided within the
adopted Victoria Park Master Plan.
The proposed works within Glenside expand the existing wetland with a diversion from the existing
channel to engage more of the surrounding open grassed areas in a large storm event. The
concept design provides for detention of water to allow for filtration and collection of sediment prior
to water entering the South Park Lands. Existing Eucalypt clusters are enhanced with additional
native plantings. The existing earth mounds and walls direct water into the Fullarton Road culverts.
The proposed sports field to be created as part of the Glenside development is retained within the
concept design including a mounded buffer to allow for changing seasonal water levels.
The primary flood mitigation occurs through the creation of a new wetland in the southern end of
Victoria Park. The capacity of the proposed wetland provides the benefit of a reduction in the
overall footprint of works proposed by previous studies. The primary works are contained within
Victoria Park which is supported by the wetland works at Glenside and controlled water movement
through Park 20. The existing creek alignment is unchanged for the water transitions between the
southern Parks and utilises existing road crossings and infrastructure. (Refer Figure 4-1)
Landscape works will consist of mounding of site soils, cultivation and preparation of planting
beds, mulching and native species revegetation including upper canopy trees and a range of
shrubs and native grass understoreys. Weed control and ongoing management is a vital
component of the works with a number of invasive exotic species well established within the creek
corridor. A woody weed control program will be staged to ensure minimisation of bank instability
and reduce further erosion during the construction period.
Native grass meadows provide the opportunity to reinstate a planting association that is rare within
urban areas and an ideal educational resource. The grasses will provide biodiversity benefits as
well as support existing uncommon species such as the Chequered Copper butterfly. The
meadows may also provide a future seed bank to ensure an ongoing supply of seeds for future
works.
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Earthworks to form the water basins will provide site material for the creation of spectator mounds
at the southern end of the Victoria Park playing fields. The mounds will provide an elevated
viewing space for adjacent recreation activities and provide views across the primary open water
within the wetlands. The height of the mounds will vary and is designed to maintain eastern views
towards the Adelaide foothills and eastern suburbs.
New pathways provide access to the wetland areas and improve circulation through the project
site. Existing commuter paths are enhanced and interconnected with the adjacent Victoria Park
upgraded path system.
The concept design provides for a range of community facilities that will be subject to further
design development and appropriate funding including boardwalks through the heart of the
wetland, lookout platforms with lightweight shelters and seating, viewing decks and promenade,
picnic nodes and an educational kiosk.
Park 20 requires an extension of the existing tennis and hockey fields earth mound to contain the
large rain event flows. The mound alignment concept weaves around existing trees within Park 20
and may be vegetated with a range of low growing native understorey species or saltbush. The
proposed convergence of creek lines allows for the retention of existing stands of native significant
trees and the opportunity to create a new creek outlet to the existing culvert under Greenhill Road.

4.5

Land Use and Existing Works
Vegetation
Native plantings are proposed for the wetlands within Glenside and Victoria Park to provide an
open eucalypt tree canopy with a variety of native middle storey and groundcover species. Aquatic
planting will provide habitat opportunities at the waters fringe and assist in filtration of water
entering the system.
Native significant trees
Retention of existing native Significant Trees is maximised within the concept design to provide
continuity of the landscape structure and character of the Park Lands. These trees are supported
with new native tree planting and weed control to re-establish a native riparian corridor.
Works to be undertaken by Adelaide City Council within Park 20 to protect the existing River Red
Gums (Eucalyptus camaldulensis) are supported with an environmental flow diversion to ensure
ongoing water flow whilst reducing further erosion of the creek banks and undermining of the trees
root structure.
Native grasses and revegetation
Existing revegetation works undertaken by the ACC Biodiversity Unit will be expanded with
additional mulched beds and tube stock planting. Recent works undertaken along the inlet to
Victoria Park and creek channel and revegetation beneath the existing stands of Eucalypts in Park
20 will be retained as much as possible to ensure the landscape character is maintained.
Access and circulation
Public access through the Parks is maintained and improved through retention of select existing
desire lines following commuter routes and new connections to link with the proposed wetlands
and landscape zones. Surface treatments will be consistent with Adelaide City Council standards
and connect with the wider Park Lands Trail network. A hierarchy of formal and informal trails will
provide opportunities to explore and discover the evolving riparian landscape.
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Native plants
The plant species will be selected from native species from the Adelaide Plains to ensure ongoing
sustainability through appropriateness to the site and local environmental conditions. Plants are to
be supplied as tube stock and planted at the right time of year to utilise seasonal rain and
establishment prior to summer. Supplementary watering and irrigation is not intended to be used,
however captured site water could be used for irrigation of planting beds or adjacent sports fields.
Select tree species may be provided as advanced stock to be planted in key areas within the
design subject to budget and availability.
The inherent focus on landscape values within the concept design provides more than just an
engineered response to flood mitigation and ensures community and environmental benefits are
interwoven within the design solution.
Existing assets including Himeji gardens, playgrounds, bowling club, and hockey and tennis courts
within the Park Lands are protected and existing road crossings are utilised within their existing
capacity. Flood mitigation is consolidated to 3 locations reducing the impact on existing users.
A perspective view showing the ‘before’ and ‘after’ landscape properties of each of the
development areas are given in Figure 4-2 to Figure 4-7.
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Figure 4.2

GLENSIDE EXISTING PERSPECTIVE

Brown Hill and Keswick Creek Stormwater Project
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Figure 4.3

GLENSIDE FUTURE PERSPECTIVE

Brown Hill and Keswick Creek Stormwater Project
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Figure 4.4

VICTORIA PARK EXISTING PERSPECTIVE

Brown Hill and Keswick Creek Stormwater Project
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Figure 4.6

PARK 20 EXISTING PERSPECTIVE

Brown Hill and Keswick Creek Stormwater Project
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Figure 4.7

PARK 20 FUTURE PERSPECTIVE

Brown Hill and Keswick Creek Stormwater Project



5
5.1

Concept Development – Water Management
Concept Design Objectives
The water management objectives for the system include the following:
Flood detention
 From the original project brief, it was proposed that collectively the detention basins reduce
the outflow from Park 20 under Greenhill Road into the City of Unley to a peak discharge of
3
less than 8m /s during the critical 1 in 100 year rainfall event.
 The detention basin in Glenside Campus reduces the peak outflow during the critical 1 in 100
year rainfall event to the capacity of the existing culverts under Greenhill Road/Fullarton
Road.
Water quality improvement
Development of a treatment train that includes:
 An inlet zone comprising gross pollutant trap and sedimentation basin in Glenside Campus
sufficient to remove gross pollutants and to protect the wetland from being overwhelmed by
coarse sediments (assuming that the land will be available).
 Wetlands comprising open water zones and macrophyte beds to be constructed in the
southern part of Victoria Park.
 Use of the Parklands Creek as a high flow bypass around the macrophyte beds to protect
them from high velocities during large rainfall events.
 Water quality improvements through the system sufficient to allow for harvesting of
stormwater and reuse through an ASR system.
 A notional detention time in the wetland of 72 hours.
Design features that provide:
 Maintenance access for cleaning of the Gross Pollutant Trap and for desilting of the sediment
basin in Glenside.
 Bathymetry of the wetland designed to provide for varying depths of marsh in addition to small
open water areas.
 Retention of existing significant and other trees within the footprint of the wetland.
 A high length to width ratio for the wetlands zones to avoid water short circuiting the wetland.
 The location of the open water zones to suit the landscape objectives for the area and to
provide visual access to open water from focal points around the wetland.
 Provision of an impermeable liner to the wetlands to ensure that water is retained in the
wetland for as long as possible.
 Wetland bathymetry that avoids isolated pools of water and designed to ensure that all marsh
area drain down to open water zones to ensure that mosquito predators are able to seek
refuge in deeper water during extended dry periods and to ensure that they can re-colonise
the wetland when it fills.
 Deep water zones that do not dry out during extended dry periods.
 Safe bank slopes with a maximum of 1:6 side slope to permit egress from pools or other
measures to ensure safety around the wetland edges.
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Water harvesting
 Provision of extended detention storage within the wetland to provide for harvesting of around
125 ML of water per year (based on the capacity of the aquifer).
Environmental flows
 Provision of an environmental flow (20L/s) in Parklands Creek, between the inlet and outlet
from the new wetland systems.
 Provision of an environmental flow to the existing creek alignment in Park 20 to provide water
to the existing red gums.
Specific elements of the proposal are set out in more detail in the following sections.

5.2

Glenside Campus
The redevelopment of the Glenside site provides the opportunity to substantially improve upon the
existing concrete open channel, small ponds, and grassed detention basin, in a manner that
achieves ‘higher value’ open space. In the master planning of the site, SA Health allocated land in
the north-western corner of the site for water storage and quality improvement. The concept has
been based on the availability of this land.
During a meeting with Tonkin Consulting and Renewal SA (21 November 2013), Renewal SA
advised that the redevelopment of the Glenside site is now a responsibility of Renewal SA and that
they are undertaking a holistic review of options for the site. They did acknowledge the importance
of the Glenside basin in the broader stormwater management plan and intend to maintain the level
of performance anticipated in the concept but were not able to make a commitment to the
proposed concept noting that the objectives could be met by using other parts of the site.
During November 2014 further advice was sought from Renewal SA about progress in relation to
this matter and advice was received that in early 2015 Renewal SA will go to the market to engage
a developer for the Glenside site and in partnership with the developer will prepare a revised
master plan for the site. Renewal SA continues to acknowledge the need to provide for
stormwater management on the site but until the master plan is completed is unable to commit to
the final location and form that this could take. The master plan will be developed during the first
half of 2015. Renewal SA also noted the timing of SA Health’s vacation of the buildings is yet to be
confirmed but is anticipated to be mid 2015.
The proposed Glenside concept layout is shown in Figure 5-1 and relies on the availability of the
land as set out in the original master plan for the site. However this will need to be reviewed in the
event that the land is not allocated to stormwater management.
The area of the catchment upstream of Glenside is 690ha. Of this approximately 90% is urban and
10% is open space. This catchment results in peak flows for the design storm events as set out
below (based on the hydrological model developed by Department of Planning, Transport and
Infrastructure).
3

 1 year flow – 10.5m /s (approximate)
3

 100 year flow – 27.2m /s.
These flows currently enter the Glenside site primarily through two 1950mm diameter pipes which
discharge into the existing Glenside open channel and detention basin.
The following flood mitigation and water quality improvement measures are proposed to be
undertaken in the Glenside Campus:
 A new sedimentation basin to achieve high capture efficiencies, thereby substantially
reducing sediment load to the South Park Lands and the wetlands. The sedimentation basin
3
has been designed to capture sediment larger than 125µm during inflows up to 10.5m /s. The
depth of the basin will be 1.7m and allows for an accumulation of 800mm of material before
desilting is undertaken.
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 Over flow from the sedimentation basin will be via a new weir set at EL 52.7 located in the
north west corner of the basin and will return flow back into the existing channel to flow under
Greenhill and Fullarton Road into Parklands Creek in Victoria Park.
 Retention of the current GPT trash racks as these are currently working as a component of
the treatment train and are currently not within the project area.
 Construction of a removable stop log structure in the existing concrete channel that will force
water to flow preferentially into the new sedimentation basin via the weir downstream of the
GPT. Flows up to the 1 year ARI event will be diverted into the sedimentation basin, with
higher flows overtopping the stop log structure and continuing down the existing concrete
channel. Removal of the stop logs will allow the sedimentation basin to be taken offline so
that it can be drained and desilted as required. It is anticipated that the basin will require
desilting about every 3-5 years.
 Larger storm events that exceed the capacity of the culvert under Greenhill and Fullarton
3
Roads (approximately 16m /s, although this is subjective due to the number of services that
cross through the culvert) will cause levels within the sedimentation basin to rise and start to
engage the adjacent detention storage area. The 100 year water level in the basin is
expected to be approximately EL 59.7. This will incorporate the entirety of the site area,
including the existing reinforced wall bordering the site.
 The flood storage capacity within the Glenside campus will be increased from its current
volume of 18.5ML to 37ML; sufficient to contain the 100 year ARI inflows to within the
capacity of the existing culvert under the Greenhill Road / Fullarton Road intersection. This
avoids both the need for a costly duplication of the culvert and larger detention within the
South Park Lands.
 Retention of the existing open channel and area to the north of the channel to allow for
preservation of trees in this area.
 The base of the sedimentation basin will be lined with crushed rock to create a firm base for
desilting operations. There will also be a hardstand area and ramp so that desilting equipment
may enter the basin.
The concept design that has been developed achieves the above. The excavation required to
increase flood storage capacity is capable of being achieved without the need for removal of
significant trees, however a considerable number of non-significant trees are required to be
removed, particularly within the basin area.
The removal of several existing structures will be required as part of the works, namely the
Bitumen Tennis Courts, the Learning Centre and the Birches buildings.
A sewer main that bisects the existing basin site is required to be relocated around the basin.
Preliminary discussions with SA Water have determined that the relocation of this main is feasible.
Figure 5-1 shows the concept design which incorporates the above parameters.
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Figure 5.1

GLENSIDE CONCEPT PLAN

Brown Hill and Keswick Creek Stormwater Project

5.3

Victoria Park (Bakkabakkandi)
The concept for the use of Victoria Park builds upon the function of the wetlands adjacent
Parklands Creek for water quality improvement by constructing the wetlands within a landform that
provides temporary flood detention. An overview of the operation of the system within Victoria
Park is set out below:
Non flood flows
A low diversion weir approximately 0.5m high will be constructed in Parklands Creek at the
upstream end of the wetland system. The top level of this weir will be approximately EL53.5. This
weir will perform three functions:
 A small diameter orifice at the base of the weir will allow a small (20L/s) environmental flow to
continue along the creek.
 Flows in excess of the environmental flow will be diverted out of the creek and through a pipe
3
into the wetlands. This will divert up to 0.5m /s out of the creek and into the wetlands.
 Flows above the capacity of the diversion into the wetland will continue along the creek.
The wetland will include the following design functions:
 The inlet to the diversion pipe will be provided with a screen to minimize trash entering the
wetlands where it would be difficult to collect. The screen will be aligned with the flow in the
Creek to assist in self cleansing.
 The wetlands will consist of one serpentine flow path that will include zones of open water
and marsh zones of various depths. The wetland has a surface area of approximately 3ha
and a permanent pool volume of 21ML.
 Overflow from the wetland will occur by flowing over a weir set at EL52.75. Water that
overflows the weir will be returned by a pipe to Parklands Creek.
 During sustained inflow into the wetlands the level within the wetlands will rise above EL52.75
as the water level builds up over the outlet weir.
 Water in the wetland between EL52.5 and EL52.75 is the active storage volume and is
available for withdrawal for a water reuse scheme. In the absence of a water reuse scheme a
low flow outlet will be provided at the weir structure to slowly drain the wetland down to
EL52.5.
 During periods of low or no rainfall during the summer months the level in the wetlands will
drop below EL52.5 due to evaporation. This will cause some of the marsh areas to dry during
the summer but water will be retained in the deep open water zones.
During major flow events
 A landform is created that allows the whole of the area of the wetlands and some land on the
southern side of Parklands Creek to be inundated up to a level of EL 54.1. This landform is
created by a gentle mound on the western side of the wetlands. The mound crosses
Parklands Creek and continues southwards until the natural surface matches the top of the
mound.
3

 The target maximum outflow from the Victoria Park flood storage area is 6m /s which is
regulated by a culvert through the mound along the alignment of Parklands Creek.
3

 Flows arriving at the culvert in excess of 6m /s will cause a backup of water in the creek.
When this water reaches a level of EL 53.4 water will flow over the spillway created by the
footpath on the southern side of the wetlands and progressively fill the area occupied by the
wetlands.
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 Around 100ML is available for temporary flood storage in the channel and the basin
combined.
 As flows in the creek subside and the level of the water in the creek falls, water within the
area of the wetlands will drain back into the creek via the overflow weir and outlet.
During events that exceed the major design flow
 Spillways will need to be provided to ensure that in the event of a flow that exceeds the 100
year design storm, flows can overtop the detention storage via spillways to the north and
south of the detention basin across natural surface and not over the top of the embankment.
Overtopping could cause erosion of the embankment and potentially a release of large
volumes of water.
The proposed Victoria Park concept layout is shown in Figure 5-2.
An existing 225 diameter sewer that traverses Victoria Park from Fullarton Road to East Terrace
may need to be relocated as part of the works. This requires further assessment during the
detailed design phase of the project.

5.4

Park 20 (Kurrangga)
Parklands Creek and two open drains that collect stormwater from the southern area of the City of
Adelaide, meet at the southern end of Park 20 where a convergence is proposed that will allow the
combined flows to exit under Greenhill Road into the City of Unley. In flood events, parts of Park
20 will be used as temporary flood storage. This concept is described as follows:
 Two open drains and Parklands Creek converge in Park 20. Downstream of this confluence a
control structure will be built to limit the outflow from the Park. Flows in excess of the capacity
of this control structure will build up and temporarily inundate parts of Park 20.
 To contain this temporary water, a mound is required around the southern and western parts
of the Park with a top level of EL41.9m. The existing earth mounds around the tennis courts
would be incorporated and extended as part of the water containment.
 The proposal will allow the existing alignment of Parklands Creek in the area presently
populated with existing red gums to be abandoned. This will allow the creek to be filled and
preserve those trees that are vulnerable to continuing erosion that is occurring in that section
of the Creek. It is anticipated that the creek will be backfilled with a porous media so that
some flow of water can continue along the old creek alignment for the benefit of the trees.
The construction of the levee will require the removal of some trees and plantings. The levee will
also cross the existing 675 mm diameter sewer in a number of places. Preliminary discussions
with SA Water have deemed this option feasible.
A new structure for the sewer will also be required at the proposed convergence of the existing
creeks. As the sewer is quite high in this area, it is expected that the stormwater will pass under
the existing sewer. This may require significant works to remediate the sewer in this area. An
options analysis would be undertaken during the detailed design.
The proposed concept layout for Park 20 is shown in Figure 5-3.
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Figure 5.3

PARK 20 CONCEPT PLAN

Brown Hill and Keswick Creek Stormwater Project

5.5

Parklands Creek, Unley
Parklands Creek continues downstream of the proposed Park 20 flood levee, under Greenhill
Road and through the suburb of Unley. Of particular concern in the Stage 1 Feasibility Study was
the capacity of the culverts under Greenhill Road, Young Street and Palmerston Road at Unley.
Further survey was completed as part of the concept stage and a HEC-RAS 1-dimensional model
3
was developed for the culverts and creeks. This concluded that flows up to 10m /s are within the
capacity of the culverts, excepting Greenhill Road.
3

3

The existing Greenhill Road Culvert has an estimated capacity of 8m /s. If 10m /s was required to
pass, another culvert (750mm diameter) would be required.
The hydraulic grade line for Parklands Creek for the existing case is presented in Figure 5-4.
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The hydraulic grade line for Parklands Creek with an additional 750mm diameter culvert laid from
Greenhill Road to Park Lane is shown in Figure 5–5.
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Parklands Creek (with Greenhill Road Upgrade) Hydraulic Longitudinal Profile

During the concept design the more detailed assessment of the storages has been able to reduce
3
the estimated flow out of Park 20 to 6.9m /s for a 1 in 100 year ARI event. This obviates the need
to upgrade the existing culverts under Greenhill Road.
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6
6.1

Consultation – Key Issues
Introduction
As set out previously this report has developed over a number of years and the concept evolved
over that period based on responses to consultation. The following chronology is included to assist
in understanding the timing and impact of various consultations and the response to issues which
arose.
2009
Consultation occurred as a part of the development of the feasibility study.
January 2010
The feasibility study was completed.
2010
The feasibility study and the consultation undertaken in 2009 were used to develop a concept
design during 2010.
2011
The concept design was consulted during early 2011. Section 6.2 describes the process and the
issues arising from this consultation. One key issue that emerged from the consultation was the
presence of Chequered Copper butterflies in part of the area proposed for construction of the
Victoria Park wetlands.
A draft copy of the Concept Design report dated November 2011 was provided to the Project.
That report noted the community feedback about butterfly habitat but it did not present a solution.
2012
In August 2012 a report was prepared investigating options for the preservation of butterfly habitat
Stormwater Management in the South Park Lands – Butterfly Zone Options. Tonkin Consulting
(August 2012). In late 2012 Adelaide City Council confirmed its agreement to Option 2 set out in
rd
that report (email from Andrew Smith to Jo O’Brien dated 3 October 2012).
At the same time it also became clear that the final construction of the running track and playing
fields being developed in Victoria Park by the Adelaide City Council were further south than had
been evident from earlier plans and this change, combined with the butterfly habitat, required a
replanning of the wetlands.
2013
Survey of the location of the running track was received from the Adelaide City Council in June
2013 allowing final review of the concept to start and at the same time the hydrology of the
catchment was being reviewed by the Department of Planning, Transport and Infrastructure and
further work was put on hold pending this review. In late 2013 revised hydrology became available
to allow the concept to be completed.
This report presents a concept that responds to the issues that arose during the development of
the concept. Specifically it provides for butterfly habitat as agreed to by the Adelaide City Council
in late 2012, and fits within the land available south of the new running track. The flood mapping is
based on the hydrological data provided by the Department of Planning, Transport and
Infrastructure during late 2013.
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Late 2013 and 2014
During late 2013 and 2014 a meeting and phone conversations were held with Renewal SA, who
is now managing the Glenside redevelopment on behalf of SA Health and these are reported on in
Section 6.6.

6.2

Consultation 2011

6.2.1

Background
A wide ranging consultation and communication program has been undertaken as part of the
development of the Stormwater Management in the South Park Lands Concept Plan. Initial
consultation with key groups took place in 2009 during the development of the Feasibility Study.
This study confirmed that the flood risk from large storms (such as a 1 in 100 year storm) could be
reduced downstream of the Park Lands by using areas in the South Park Lands for temporary
flood storage.
The consultation and communication for the concept design phase built on this earlier work and
contacted a wide range of stakeholders including:
 Statutory authorities
 Groups which hold regular events in the Park Lands
 Sporting licence holders
 Other groups with an interest in the South Park Lands
 Councils and government agencies.
These stakeholders were provided with information and an update on the development of the
concept design and invited to provide feedback or to attend a workshop where the draft concepts
were presented. The consultation process was also communicated more broadly in a number of
ways as outlined below and the community invited to provide comment on the development of the
concept design.
These issues have been taken into account in finalising the concept design.

6.2.2

Objectives
The objectives of the consultation for this phase were to provide an update about the status of the
project and provide information to:
 Outline the stormwater management concepts in the South Park Lands as part of the Brown
Hill Keswick Creek Project
 Seek feedback on the primary design features proposed for the three areas.

6.2.3

Key elements of consultation
Key elements of consultation and communication included the following:
 Presentation to the Adelaide Park Lands Authority on 10 February 2011.
 Preparation of a Project Update and Response Sheet dated March 2011. The Response
Sheet included a link to the Adelaide City Council South Park Lands Project website. A copy
of the Project Update is provided in Appendix A.
 Letters to key stakeholders providing copies of the Project Update and Response Sheet and
inviting them to attend a work shop on the concept design in April or provide comment via the
Response Sheet.
 Two workshops with key stakeholders held on 5 April 2011 (day and evening sessions)
outlining the concept and providing opportunities to ask questions and review the preliminary
concepts.
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 South Park Lands Project Update and Electronic Response Sheet placed on the Adelaide City
Council website.
 An article about the project with links to the website was included in Burnside Council’s
Messenger newspaper column.
 Project Update and Response Sheets were available at Adelaide City and Burnside and
Unley Councils.
6.2.4

Responses and issues raised
The following is a summary of the issues raised in response to the consultation process. Most
responses were received during the workshops.
The key objective for the project was widely recognised as being the stormwater management and
flood mitigation benefits, with a range of other positive benefits also being identified. Most
responses supported the focus on management of stormwater and the concept design. The
benefits of the project which include reduction in flood damage by protecting property downstream
of Greenhill Road, and reduction in bank erosion were widely recognised as important drivers for
the project.
In particular, flood mitigation at the Fullarton Road crossing and in Unley was identified as a
significant benefit. One group expressed frustration and commented that the project should
proceed as soon as possible since there had already been long delays in dealing with stormwater
management in the Brown Hill Keswick Creel catchment.
In addition, some other points listed below, were identified and may need to be taken into account
as the design is progressed. Strategic integration with other planning and projects was seen to be
important by many people.
Environmental
The benefits included the opportunity to enhance biodiversity through appropriate plantings and to
protect and improve water quality. Enhanced water course protection through slowing stormwater
flow was also recognised as an outcome of better stormwater management that could be achieved
by this project. Treated stormwater would also be available for reuse, providing the opportunity to
reduce reliance on other water sources. The question of whether mosquitoes would be an issue in
relation to the wetlands was raised, as was an interest in maintaining water in the wetlands year
round, not just after rain.
The South-East City Residents Association (SECRA) has raised a number of issues, including:
 Limiting the removal of trees and integration of the flood controls into the natural landscape
 Concern that the wetlands will dry out
 Use of the car park for all day parking
 Impact on a row of poplar trees
 Questions about who will maintain the wetlands
 Flooding issue on the corner of South and East Terraces
 Broader philosophical issues about the use of the Park Lands for protecting private property
from flooding and also about whether alternative flood protection measures had been
investigated.
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SECRA and representatives of the Adelaide Park Lands Preservation Association (APPA) have
also noted that the Chequered Copper Butterfly, which is relatively rare, was identified in Victoria
Park. The distribution of its habitat has been mapped and the Adelaide City Council has protected
an area of habitat north of the running track within the area originally destined to be playing fields.
There is also an area within the proposed wetlands site that has been identified as existing
habitat. The potential area of habitat is shown in Figure 6-1 on a plan of the wetlands as they were
initially proposed.

POTENTIAL
HABITAT
AREA

Figure 6-1

Chequered Copper Butterfly Potential Habitat Area (note the wetland concept shown in
this figure is that which existed when consultation started in 2011 and is not the same
as the current concept)

Social
Respondents were keen to see a sustainable asset which would provide enjoyment and benefit for
all, as well as a diverse range of uses and functions. The project provides significant amenity and
recreational opportunities, with an emphasis on passive recreation identified by some people as
important. Maintaining and improving opportunities for pedestrian and cycling access was seen as
important as was the need for earth works to be sensitively handled, to minimise intrusion on the
Park Lands.
The project was seen as an opportunity to actively encourage community engagement and
education, through signage and possibly through an interpretive centre in the long term. Using the
Park Lands for stormwater management in this way was considered to be a new and evolving role.
Cultural and heritage
The importance of indigenous culture and the heritage significance of the Park Lands were seen
as critical values to be recognised as part of the continuing story of the Park Lands. The Adelaide
Park Lands are included on the National Heritage list and recognition of this heritage and its
indigenous values will provide opportunities to encourage community understanding and
ownership.
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Other projects and issues
The proposed timing of the stormwater management project was seen to mesh well with SA
Health’s plans for development on the Glenside site.
The Adelaide Hockey Club, which shares a facility in Park 20 with consortium partners Pulteney
Grammar School and the Tennis Seniors Association of South Australia, raised questions about
whether any changes in floodwater distribution due to the levee proposed to the north of the
facility could affect their pitch. This group has recently committed extensive funds to reconstruct a
new pitch, following many years of legal action to rectify the impact of heaving clays on their
previous pitch. They suggested a geotechnical assessment and a pre-construction baseline
survey of their pitch prior to construction.

6.3

Comments in Relation to Community Consultation Issues
Some of the issues raised, for example car parking and maintenance are management issues that
will be dealt with as the project develops. Some of the other issues raised are discussed in more
detail below.
Use of the Park Lands for flood mitigation
The use of the Park Lands for stormwater management is consistent with the Adelaide Park Lands
Management Strategy, relevant Park Lands Community Land Management Plans, the Victoria
Park/Bakkabakkandi Community Recreation Park Concept Master Plan and with past decisions
and strategic plans approved by the Adelaide Park Lands Authority. These were discussed in
more detail in the Feasibility report (Tonkin January 2010).
Hockey pitch
The design of the levee in Park 20 needs to ensure that there is no risk to the hockey pitch caused
by the infrequent ponding of water in Park 20. It is considered that this issue can be managed
during the detailed design phase and the advice of a geotechnical engineer will be required to
provide the necessary assurances to the Adelaide Hockey Club. A survey of the hockey pitch
prior to works commencing may be of value but the causality of any future movement may still be
difficult to establish.
Mosquitoes
Recent advice from the Adelaide and Mount Lofty Ranges NRM Board, which has been
undertaking monitoring of wetlands that it has constructed in urban areas, continues to confirm
that well constructed wetlands do not create a mosquito problem. Design features proposed in this
concept will ensure that this wetland does not create mosquito breeding issues.
Drying out of wetlands
The water balance modelling reported in Section 8 demonstrates that the deep pools in the
wetlands will not dry out during summer. This is important to ensure that mosquito predators have
a refuge during the summer and that the aesthetics of the wetland are maintained. The marsh
areas will however dry out and this is considered to be a natural; state. Since the marsh areas will
be covered by reeds there will not be large bare areas exposed during the summer months.
Impact on existing vegetation
The concept is considered to enhance the existing qualities of accessible open space and native
bushland character and provides new ecology and biodiversity opportunities. This aspect is
discussed in more detail in Section 4.
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Chequered Copper Butterfly
A Fact Sheet produced by the Butterfly Conservation SA Inc. notes that the Chequered Copper is
listed as rare in South Australia and is known from the Fleurieu Peninsula, Barossa Valley, Mount
Lofty and Flinders Ranges, the South East of SA and, since March 2011, the Adelaide Park Lands.
The larval foodplants are the native and introduced sorrel. The butterfly has a strong obligatory
association with ants and the symbiotic relationship is a close one and the caterpillars are unlikely
to survive in the wild without the ants. The Fact Sheet notes that a conservation strategy for the
long term survival of the butterfly may include the conservation of specific grassland habitat and
the introduction of local providence nectar plants for the adults to feed on. The Fact Sheet notes
that the butterfly would be a good candidate for reintroduction into conserved areas, as eggs or
adults.
The wetlands concept as it was originally envisaged would have removed the existing habitat
within the footprint of the works. This was not considered to be an acceptable outcome and Tonkin
investigated options to preserve some of the Butterfly habitat. This was reported on in report
Stormwater Management in the South Park Lands – Butterfly Zone Options. Tonkin Consulting
(August 2012). The report provided two options to preserve some of the identified habitat. Both of
these options reduced the area of the wetland and consequently reduced the water treatment
capability of the wetland and they both required an increase in the depth of the storage area of
about 0.4m to maintain a comparable volume of detention to the original proposal.
rd

In late 2012 Adelaide City Council (email from Andrew Smith to Jo O’Brien dated 3 October
2012) confirmed its agreement to Option 2 set out in Tonkin’s report and the concept presented in
this report is based on that option.
Flooding issue on the corner of South and East Terraces
The reported flooding on the corner of South and East Terraces is a local drainage issue rather
than a flood issue related to Parklands Creek although it is noted that the proposed storage in
Victoria Park does prevent an overland flow path from the creek making its way to this corner. This
issue should be referred to the City of Adelaide for their consideration.

6.4

Other Issues that Emerged

6.4.1

Running track
The playing fields and running track constructed as part of the Victoria Park works were
constructed further south than anticipated in the earlier work. The current concept uses the as
built survey for the running track provided by the Adelaide City Council in June 2013.

6.4.2

Hydrology
The hydrology for the whole of the Brown Hill and Keswick Creek system was reviewed by the
Department of Planning, Transport and Infrastructure during 2013.

6.5

Meeting with SA Motor Sport Board (Clipsal)
During June 2013 a meeting was held (Tonkin and representatives from the Motor Sport Board).
The Motor Sport Board was generally aware of the proposals for the wetlands in Victoria Park.
The Board applies for a lease for access to the Park Lands each year to allow them to stage the
Clipsal event. They noted the following impacts on the Clipsal motor race arising from the
proposed wetlands in Victoria Park:
 A significant portion of the current event car park is within the proposed wetland zone. After
the wetland is constructed alternative car park areas elsewhere in Victoria Park would need to
be allocated.
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 The boneyard (an area used for storage of equipment/parts for the Clipsal Race) is located
within the proposed wetland area. After the wetland is constructed an alternative location for
the boneyard would need to be identified.
 The current contractors compound is adjacent the East Terrace side of Victoria Park and
includes a large power transformer. Relocation of the compound to be adjacent Fullarton
Road has been proposed. This would involve the installation of another large power
transformer and the Board is keen for clashes with the wetland zone to be avoided.

6.6

Discussions with Renewal SA
During November 2013 a meeting was held to discuss plans for the Glenside site with Renewal SA
who have taken over the responsibility for the development of the site on behalf of SA Health. The
current concept was discussed and it was noted that the concept was consistent with master
planning current at the time it was developed and that it had been developed in consultation with
the SA Health.
Renewal SA acknowledged the importance of the Glenside basin in the broader stormwater
management plan and intends to maintain the level of performance anticipated in the concept
however they could not make a commitment to the proposed concept. As at November 2013
Renewal SA was undertaking a holistic planning study of the Glenside site with a view to
optimising outcomes from the site, including stormwater management.
In terms of timing, Renewal SA noted that there are a few key issues that may influence both the
schematic design work and delivery of the Glenside basin, including:
 Ongoing due diligence work by Renewal SA to understand the site constraints, including soil,
services, etc.
 Resolution of potential future vehicle access to Greenhill Road as anticipated in the
Masterplan, and the interface with the existing stormwater outlet.
 Resolution of SA Health’s tenure including confirmation of when buildings will be vacated.
During November 2014 further advice was sought from Renewal SA about progress in relation to
this and advice was received that in early 2015 Renewal SA will go to the market to engage a
developer for the Glenside site and in partnership with the developer will prepare a revised master
plan for the site. Renewal SA continues to acknowledge the need to provide for stormwater
management on the site but until the master plan is completed is unable to commit to the final
location and form that this could take. The master plan will be developed during the first half of
2015. Renewal SA also noted the timing of SA Health’s vacation of the buildings is yet to be
confirmed but is anticipated to be mid 2015.
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7

Hydrodynamic Modelling
A detailed two dimensional (2D) model was created as part of stage 1 to analyse the extent of
flooding within the South Park Lands and the subsequent impact of the proposed concept design.
The area of modelling extends from the North West corner of the Glenside Campus site, through
the South Park Lands to Peacock Road. This model has been refined in stage 2 to represent the
proposed concept.

7.1

Hydrology
The hydrology for the floodplain modelling was provided to Tonkin by the client. The hydrology
was prepared by the Department of Planning, Transport and Infrastructure.
The hydrology was provided in the form of 100 year ARI hydrographs for the 90 minute, 4.5, 6, 9,
12, 18 and 24 hour storm durations. The hydrographs provided were:
 Inflow into Glenside Detention Basin
 Inflow from Glen Osmond catchment
 Inflow from Hutt Street
 Inflow from King William Street
 Inflow from Unley
 Twelve local inflows from the South Park Lands.

7.2

Hydrodynamic Model
Tuflow is a 1D/2D hydrodynamic model that was created by WBM Oceanics Australia Pty Ltd and
The University of Queensland in 1990. The program simulates depth averaged, two and onedimensional free surface flows such as those that occur from floods and tides (WBM, 2005).
TUFLOW (Two-dimensional Unsteady FLOW) has the ability to dynamically link to the 1D network
program ESTRY, enabling the user to set up a model containing both one dimensional (1D) and
2D domains.

7.3

Modelling Approach
Two models were developed; an existing model using the terrain as it currently exists to show the
existing flood extents and a design model, which includes the proposed terrain as set out in the
concept design.
The South Park Lands model was set up so that the creeks and floodplain were modelled in 2D
and the culvert structures were modelled in 1D. The 2D domain was divided into fixed rectangular
cells. The model had the ability to simulate the variation in water level and flow inside each cell
once information regarding the ground resistance, topography and boundary conditions were
specified.
2D cell size
As Parklands Creek was to be modelled in 2D, a small cell size was required in order to accurately
define the channel cross-section. The smaller cell size allowed for a greater accuracy of hydraulic
behaviour and interaction between the channel and flood plain. A cell size of 2m was chosen and
demonstrated to be of sufficient fineness to accurately reproduce the channel geometry. This is
the smallest cell size recommended by the TUFLOW developers.
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Roughness coefficients
TUFLOW uses roughness coefficients (Manning’s n values) to define the bed resistance used in
calculating the flow and hence the water depth at any location within the model domain. In GIS the
aerial photograph was used to define regions of specific roughness coefficients.
Manning’s n roughness coefficients used in the modelling are specified in Table 7-1.

Table 7-1

Roughness Coefficients

Type of Land Use

Manning’s n

Houses/residential areas, obstructions to flow

0.2

Medium density residential and commercial

0.3

Roads

0.03

Dense sections of channel

0.07

Medium dense sections of channel

0.06

Partly lined sections of channel

0.022

Grassed areas and bare ground

0.035

Park Lands scattered trees

0.045

2D digital terrain model
The survey data collected for the Stormwater Management in the South Park Lands Project was
used to generate a digital terrain model (DTM). This data was collected using photogrammetric
techniques by Aerometrex. The photography was triangulated to enable the generation of
elevation points over the Study Area that could be converted into a DTM using surface modelling
software such as Vertical Mapper within MapInfo.
th

The photography used to generate the DTM was taken on the 19 December 2008.
Time step
The selection of a time step for the 2D domain of TUFLOW is important as it is directly
proportional to the running time of the model. Larger time steps allow iterations to “bounce”
decreasing the accuracy of results and possibly leading to model instabilities. The choice of a
smaller time step increases the accuracy of results however also increases the model running
time.
A small 2D domain time step of 0.5 second was chosen as this produced accurate results and was
computationally viable.
Boundary conditions
At the edges of the 2D model a time-head boundary condition was applied. This caused water to
flow out of the model when it reached the boundary preventing any build up of water. In some
cases the water reaches the boundary although, based on contour information, it would
reasonably be expected to flow back towards the South Park Lands. In these cases a ‘glass wall’
was added at the boundary to prevent loss of water from the model.
Inflows
The 100 year ARI inflow hydrographs were provided by Department of Planning, Transport and
Infrastructure for all creek and main drain inflows. The 90 minute, 4.5, 6, 9, 12, 18 and 24 hour
storm durations were modelled to determine the critical duration during the design event.
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It was found that the critical durations for each basin were:
 Glenside

90 minutes

 Victoria Park

6 hours

 Park 20

24 hours

In stream structures
There were a number of in stream structures in the model and included culverts underneath
Fullarton Road, Hutt Road, Glen Osmond Road, Unley Road and Greenhill Road and a footbridge
across the Parklands Creek. These structures were modelled in 1D with connections to the 2D
domain.

7.4

Tuflow Modelling Assumptions
The following assumptions apply to the South Park Lands Tuflow model.
 All channels were clean and no objects in and around the channels were swept into the
creeks causing blockages of both the channels and culverts or bridges through which the
water flows.
 Roughness values of urban development were based on cadastral information. Building
footprints were not taken into account meaning that it is possible, in the model, for water to
flow through buildings. The high bed resistance values applied to residential and commercial
areas provide an allowance for the obstructions created by buildings.
 The floodplain model does not provide for dynamic changes to the DTM. For example the
model is unable to simulate the effects of erosion occurring during a flooding event that could
possibly change the distribution of flow by altering flow paths or causing deposition of
sediment.
 There is no momentum transfer between the 1D and 2D connections.
 Calibration information for the creek floodplains does not exist and hence theoretical terrain
hydraulic roughness values were used.

7.5

South Park Lands Models
The existing South Park Lands model uses the natural topography (as at December 2008), creek
alignments, roads and culvert crossings to determine the extent of the existing flood inundation
and is shown in Figure 7-1. The flood extent shown is the combined maximum of all the storm
durations.
The concept design model is based on the existing model however includes the levees, culverts,
excavation and other works associated with the concept designs at the three detention sites.
The model represents flows entering the system at the existing gross pollutant trap on the
Glenside site and exiting at the Greenhill\Fullarton Road culvert. Stormwater flow enters Parklands
Creek via the Greenhill\Fullarton Road culvert. The model allows the peak flow to continue down
Parklands Creek and spill into the proposed Victoria Park detention storage at the Beaumont Road
culvert crossing. The stored water is slowly released over time and continues down Parklands
Creek towards the Greenhill Road culvert. At the Greenhill Road culvert, Parklands Creek will be
realigned and a new convergence with the other channels from the southern side of Adelaide City.
A new culvert at the convergence of the channels will control the flow into the Greenhill Road
culvert.
The design flood extents, Figure 7-2, shows a significant reduction in sheet flow and deeper flood
inundation areas. The model indicates that the 100 year ARI flow can be temporarily stored within
the three nominated areas and does not cause any adverse impact on flooding elsewhere.
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Table 7-2 summarises the design floodplain modelling results. The flood extent shown is the
combined maximum of all the storm durations.

Table 7-2

100 year ARI Design Performance Summary
Glenside
Storage

Victoria Park Storage
(Combined Basin and
Channel Storage)

Park 20
Storage

31

60

17

59.5

53.6

41.5

27.2

15.63

10.52

5.9

6.5

25

88

24

59.0

54.0

41.7

Peak Inflow (m /s)

19.0

13.78

8.12

Peak Outflow (m3/s)

13.78

6.4

6.9

22

71

38

58.8

53.8

41.8

Peak Inflow (m /s)

14.3

12.6

9.72

3
Peak Outflow (m /s)

12.6

6.1

6.9

90 Minute Storm Event
Maximum Flood Storage Volume (ML)
Max Water Level (m AHD)
3

Peak Inflow (m /s)
Peak Outflow (m3/s)

15.63

1

6 Hour Storm Event
Maximum Flood Storage Volume (ML)
Max Water Level (m AHD)
3

24 Hour Storm Event
Maximum Flood Storage Volume (ML)
Max Water Level (m AHD)
3

1

Note that the proposed maximum level of water in the Glenside storage (EL59.5m) is higher than
the level set as the peak level during the 1996 design of the basin (EL59.4m for the 50 year ARI
event). As a result the peak design flow through the culvert beneath Greenhill/Fullarton Roads has
3
3
increased from 15.2m /s (University of South Australia 1995) to 15.6m /s.
2

Inflows to Park 20 storage are estimates only due to the complex nature of the flows into the
proposed storage.
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8
8.1

Water Balance Modelling
Catchment Yield Model
A catchment yield model has been created to assess the potential levels and storage in the
wetlands and upstream Glenside basin. The catchment yield model has been completed in MS
Excel.
It is important to be mindful that a number of factors may influence the volume of stormwater
arriving at the South Park Lands. These are:
 Other stormwater harvesting projects upstream have the potential to reduce the annual yield
from the catchment. It is considered however that there is insufficient open space to allow for
capture of runoff upstream of Victoria Park that will impact greatly on the viability of any
stormwater harvesting in the South Park Lands.
 Urban consolidation and an increasing imperviousness of the upstream catchment will tend to
increase the percentage of rainfall that is converted to runoff.
 Climate change predictions indicate a general reduction in annual rainfalls in Adelaide which
will tend to produce lower overall catchment yields.

8.1.1

Model inputs and assumptions
Rainfall data
The Bureau of Meteorology 6 minute timestep rainfall data for Kent Town (2004 to 2008) was used
in the model as a good representative of the variation in runoff experienced over time. Average
monthly evaporation data was taken from the same station.
Catchment area
The area of the catchment upstream of Victoria Park has been estimated as 610ha urban and
80ha open space (Advice from the Department of Planning, Transport and Infrastructure).
Yield coefficient
Since this analysis is primarily concerned with the low flows into the wetland to ensure that the
deep pools can be sustained, only the directly connected impervious area has been assumed to
contribute flows. It has also been assumed that rainfall less than 1mm won’t generate any runoff.
Therefore a yield coefficient of 20% has been adopted for the catchment.
Wetland capacity
Environmental base flows of 20L/s will bypass the wetland for the benefit of Parklands Creek.
Flows between 20L/s and 500L/s will be diverted to the wetland. Flows above 500L/s will bypass
and continue down the creek so as to protect the wetland from damaging high velocities.
Refer to section 5.3 for a detailed description of the wetland functions.
The following wetland characteristics were modelled in MS Excel:
 Low Flow Bypass – 20L/s
 High Flow Bypass – 500L/s
3

 Inlet Pond Volume – 0m . (Inlet sedimentation basin is assumed to be upstream at Glenside)
 Surface area – 3.0ha
 Extended Detention Depth – 0.25m
 Permanent pool volume – 21ML
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 Infiltration Rate – 0.00mm/hr. (Basin is lined)
 Evaporative loss as a percentage of pan evaporation – 80%. (Due to water depth and shade
from vegetation)
 Equivalent outlet pipe Diameter – 150mm (Set to achieve 72 hour detention in wetland)
 Overflow Weir Length – 6m.
Catchment yield model results
The estimated annual runoff (yield) from this catchment for a historically typical rainfall year has
been found to be 550ML. The possible range of yields for dry years through to wet years is
325ML to 740ML respectively.

8.2

Wetland Water Balance
The MS Excel water balance model was used to assess the water levels within the Victoria Park
Wetland, including the expected levels upstream at the proposed Glenside sedimentation basin.
This was used to assess the amount of ‘dry down’ in the wetland in summer to confirm that some
water remained in deep pools to sustain mosquito predators so that mosquito numbers do not
increase. This model was also used to assess the potential harvesting volume available for ASR.
A summary of the wetland water balance outputs for the years 2004 to 2008 are given in
Table 8-1.
Table 8-1

Summary of Wetland Water Balance Output
Total for 20042008

Annual
Average

Units

% of Total

Total Rain depth

2282

456

mm

Volume of runoff from the catchment

2747

549

ML

100%

Volume in Environmental flow along
Parklands Creek

181

36

ML

7%

Volume diverted into wetland

1844

369

ML

67%

Volume that bypasses wetlands

723

145

ML

26%

Overflow from Wetlands

1648

330

ML

60%

Inferred evaporation

187

37

ML

7%

The water levels in the wetland for the period 2004 to 2008 are shown in Figure 8-2. A summary of
the wetland level statistics over this time is given in Table 8-2.
Table 8-2

Summary of Wetlands Statistics

Maximum flow in creek

6.44 m3/s

Minimum wetland level

52.25 mAHD

Maximum wetland level

52.86 mAHD
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8.3

Water Extraction from the Wetlands
The water balance model was used to estimate the maximum volumes of water that could be
extracted from the wetland for water re-use. The results are set out in Table 8-3.
Table 8-3

Maximum Average Annual Volume Extracted from Wetland for
various extraction rates

Extraction Rate
(L/s)

Potential Average Annual
Volume Extracted
(ML)

5

69

10

112

15

144

20

169

30

208

40

235
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Figure 8-1
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8.4

Summary
The base of the deep pools is proposed to be at 51.3m AHD. These would be 1.2m deep when the
permanent pool of the wetland is full. It is considered unlikely that the pools will dry out in summer
although the shallower marsh areas will dry out.
Figure 8-5 shows a representative cross section of the wetland with key levels.

Figure 8-2
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9

Water Quality Modelling
While the proposed stormwater management system provides flood control, amenity and
recreational values, improvement in water quality is also an important function.
The proposed system was modelled using MUSIC (Model for Urban Stormwater Improvement
Conceptualisation, version 6) as part of the feasibility stage. This modelling has been refined as
part of the concept stage to reflect the wetland layout (refer Section 8 for the input’s for the MUSIC
model). The MUSIC model interface is shown in Figure 9-1.

Figure 9-1

MUSIC Model Interface

MUSIC predicts the performance of stormwater quality management systems as a conceptual
design tool only. It is intended to help in the planning and design (at a conceptual level) of
appropriate urban stormwater management systems. By simulating the performance of water
quality improvement measures, MUSIC determines if proposed systems can meet specified water
quality objectives. MUSIC will simulate the performance of a group of stormwater management
measures, with appropriate rainfall and catchment parameter data as input.
The validity of the predictions is a product of the validity of the input data and the known
parameters in MUSIC. All MUSIC pollutant predictions are subject to uncertainty owing to the
stochastic nature of environmental processes, with quantities varying chaotically with time and
location.
There are significant differences in the MUSIC model processes and actual catchments.
This is due to significant and variable differences in the:
 Catchment Location
 Catchment type and hydrology
 Weather conditions and events during the testing period
 Sampling regimes – frequency, timing, and location
 Composition of pollutant load
 How well the water treatment device has been cleaned and maintained.
Consequently, when comparing collected data, and results from MUSIC modelling, there is the
potential that the results may have been derived in conditions that may vary significantly. There is
no industry-wide standard for determining the input values required by MUSIC.
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9.1

Water Quality Guidelines

9.1.1

EPA targets
The EPA has released draft targets with respect to stormwater discharges to the Adelaide coast
as part of the Draft Adelaide Coastal Water Quality Improvement Plan (ACWQIP). The ACWQIP
seeks to put strategies in place to progress the recommendations that were made in the Adelaide
Coastal Waters Study.
The ACWQIP provides specific load reduction targets for nitrogen and sediment inputs from
stormwater passing to the Gulf Saint Vincent.
 Nitrogen in stormwater to be reduced by 67%. This balances the load reduction in percentage
terms equally between stormwater, industry and wastewater effluent.
 Suspended solids to be reduced by 50%.

9.1.2

South Australian Government’s Position on WSUD
Guidelines on the reduction of pollutant loads are set out in the South Australian Government’s
position for WSUD in Water Sensitive Urban Design – Creating More Liveable and Water Sensitive
Cities in South Australia (2013). Stormwater treatment objectives are as follows;
 Total Suspended Solids – 80% reduction of the average annual load
 Total Phosphorus – 60% reduction of the average annual load
 Total Nitrogen – 45% reduction of the average annual load
 Gross pollutants – 90% reduction.

9.2

Model Development
MUSIC calculates the majority of stormwater runoff in urban catchments as generated from
impervious surfaces. Baseflow, influenced by sub-surface soil moisture and groundwater levels, is
less dominant in urban catchments as is evident in the ‘flashy’ nature of urban stormwater
hydrographs.
The algorithm adopted in MUSIC to generate urban runoff is based on the model adopted by
Chiew and McMahon (1997). The model is a simplified description of the rainfall-runoff process in
catchments and involves the definition of an impervious area and soil moisture storage.
The default values adopted for MUSIC are based on calibration of the model to Brisbane and
Melbourne urban catchments. It should be noted that the volume of runoff generated and the
stormwater runoff time series from an urban catchment in MUSIC are not very sensitive to
variation in the parameters defining the pervious area response to rainfall, as the model is
significantly more sensitive to the accurate definition of the fraction of imperviousness and the
selection of simulation time step.
The catchment parameters used in the MUSIC model have been taken from similar urban
catchments in the Adelaide area previously modelled by Tonkin. The treatment infrastructure (i.e.
wetland) parameters were not changed.
The catchment percentage impervious area used in the model is 25%

9.3

Wetland Capacity
The proposed Victoria Park Wetland has been designed with sufficient capacity to capture and
treat stormwater to a quality suitable for re-use or aquifer storage. The pollutants generated by the
catchment will be removed through a treatment train process to allow easy maintenance and
protection of the wetland.

Ref No. 2009.0214RD5

Stormwater Management in the South Park Lands Stage 2 - Concept Design

55

The bathymetry of the wetland has been designed to allow for optimum treatment of stormwater
inflows with high length to width ratios with varying water depths and plant distribution to reduce
velocities, allow water circulation and provide treatment through settlement and nutrient uptake.
The water levels within the wetland would be allowed to fluctuate over wet and dry periods. Above
this level it is proposed that 0.25m of water is detained for a minimum of 72 hours to achieve
sufficient treatment for injection into the aquifer. Above this level, and when injection into the
aquifer is not occurring, water would overflow back to Parklands Creek.

9.4

ASR Potential
Assuming no constraints on demand or the ability to store and use the water from the wetlands, it
could potentially supply treated stormwater, based on the treatment and storage capacity of the
wetland, and the amount of runoff captured from the upstream catchment. However, in reality the
capability of the aquifers in the region limits the capacity of a reuse scheme in the South Park
Lands; this is discussed in more detail in Section 10.

9.5

Results
The results of the modelling are summarised in Table 9-1. These results comply in the most part
with the targets as set out by the EPA and SA Government’s WSUD guidelines, excepting the
target values for Nitrogen (67% and 45% respectively).
Table 9-1

Potential Pollutant Reduction for Water Quality Improvement
% Pollutant Reduction

Water Treatment
Device

% Flow
Reduction

Total
Suspended
Solids

Total
Phosphorus

Total
Nitrogen

Gross
Pollutants

Existing Trash Rack

0

0

0

0

99

Glenside Basin

1

74

55

26

100

Victoria Park Wetland

7

29

27

20

0

Total

8

81

67

40

100
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10 Stormwater Harvesting
10.1

Background
Previous preliminary investigations undertaken by Australian Groundwater Technologies (AGT)
had identified that the deep fractured bedrock aquifer in Park 16 offered some potential to utilise
Aquifer Storage and Recovery (ASR) to store and reuse the wetland treated stormwater. This was
based on the results of an investigation well (well 6628-22151) drilled through the overlying
sediments and completed in the bedrock aquifer at the site in 2005.
The feasibility study identified a potential to store and harvest 100 ML/annum of stormwater.
Since that report the City of Adelaide commissioned additional aquifer testing to quantify the well
injection and extraction capacities and to indicate the likely Recovery Efficiency.
AGT conducted this aquifer testing in January 2010 to quantify the well injection and extraction
capacity and to indicate the likely recovery efficiency of an ASR scheme. The results of the testing
formed the basis for the preparation of this preliminary design for an ASR scheme in Park 16. The
standalone report “Preliminary Design of an ASR Scheme in Park 16” AGT Report No TAC-10-915
sets out this assessment and is summarized below.

10.2

Aquifer Properties
AGT recommended that it would be prudent for design purposes to assume an upper extraction
flow rate of 12L/s. The size of the bore casing (157mm ID) would also limit the size of the pump
and hence the possible extraction rate to 10-15L/s. To run an extraction pump at this rate presents
a moderate to high risk that discharge boundaries (i.e. zones of lower fracture intensity) will be
intersected by the expanding cone of depression, resulting in increasing rate of drawdown in the
well and possibly reduced well yield.
AGT calculated a theoretical injection rate of 20L/s but have recommended that until the
sustainability of injecting at 20L/s can be verified in the field, for design purposes an initial rate of
15L/s should be used. This would reduce the nominal injection capacity to approximately 125ML/yr
(based on 100 days of injection per year). Note that the water balance modelling determined more
than this amount would be available in an average year. Injection head would also be reduced to
approximately 60m above ground level (agl) (assuming no discharge boundaries/clogging).
The recovery efficiency (RE) is defined as the volume of water recovered at the desired salinity,
expressed as a percentage of the volume of water injected. For this purpose, the adopted salinity
limit is 1,200mg/L (equivalent to a conductivity of approximately 2080μS/cm). The ambient
groundwater salinity is approximately 2,900mg/L.
The RE for the 3 day trial was calculated at 18%. This is considered to be reasonable for such a
short duration test and is expected to significantly increase as injection duration and volume
increase, and with subsequent injection/extraction cycles. This has been demonstrated at other
operational sites completed in fractured bedrock, where the RE efficiency calculated from short
duration trial has increased by 3-5 times after the first year of operation.
The RE at this site is therefore expected to increase to 50-75% in an operational scheme. The
volume of water that could be recovered for landscape irrigation is therefore expected to range
between 60ML/yr to 90ML/yr, assuming 125ML/yr has been injected.
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10.3

Risks
It is assumed that the wetland, possibly with additional treatment such as UV disinfection, will treat
the stormwater to a level adequate to meet the EPA water quality objectives.
There are a number of risks associated with the ASR aspects of this project. AGT summarized
these as:
 The presence of discharge boundaries after 3 days of injection/extraction. Fractured rock
aquifers are heterogeneous and aquifer responses in the long term typically demonstrate
linear flow characteristics. The calculated head build up also assumed that the ratio between
SCinj/SCext is independent of injection rate. There is therefore a risk that injection rate of 1520L/s may not be sustainable. The large available head provides some buffer to any resulting
increase in head, however that possibility would need to be allowed for in the detailed design.
Similarly during extraction there is a moderate to high risk that discharge boundaries will be
intersected by the expanding cone of depression, resulting in possibly reduced well yield
below 12L/s.
 Recovery Efficiency lower than predicted. Based on a conservative value of 50%, this is
expected to yield some 60ML (for injection rate of 15L/s) to 85ML (for injection rate of 20L/s)
of water suitable for landscape irrigation, assuming any discharge boundaries do not
significantly reduce the volume of water that could be injected
 Quality of the recovered water. The injection of oxygenated water may dissolve heavy metals
bound in the rock formation as sulphide minerals. The presence of such minerals was not
detected in drill core samples collected during the drilling. Furthermore, such adverse
reactions have not been observed in the numerous operational ASR systems in bedrock. The
risks of observing any adverse impact to the water quality are therefore considered to be very
low.
An injection trial for a duration of at least 10 days at >15L/s, preferably with wetland treated water,
is accordingly strongly recommended to further quantify the above risks.

10.4

Functional Description of the ASR Operation

10.4.1

Well injection
Pre injection barriers for aquifer water quality protection will be provided primarily by treatment in
the wetland. Experience at other operational wetland/ASR sites has shown that E.Coli is invariably
detected in the wetland water. It is likely that disinfection prior to injection in the aquifer will be
required if E.Coli is detected in the wetland water.
It is assumed that water treated through the wetland systems will be collected into an underground
sump/off-take pit.
In summer, there may be an opportunity to irrigate directly from the wetland if there are summer
rains. A bypass system should therefore be incorporated to allow water to be pumped direct from
the wetland to the irrigation distribution tank / balancing storage in summer.
The sump will be equipped with a transfer pump and a sampling pump:
 The priority is for the transfer pump to pump water direct to the distribution tank. When the
distribution tank is full, it will pump water to the ASR well. The injection capacity of the ASR
well is expected to be between 15- 20L/s, against a head of some 60-90m (assuming no
clogging).
 The sampling pump will circulate water in the sump through an above ground flow cell

containing a set of water quality instruments (turbidity, conductivity and pH, and possibly
redox potential). If the quality of the water is not acceptable (in terms of these parameters) water
from the sump will be pumped back to the wetland.
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Discharge from the sump into the distribution tank/ASR well will only occur when:
 There is sufficient water in the sump
 The water is of acceptable quality
 Tank or the ASR well are able to receive the water.
Provision should be made to UV treat the water prior to injection in the ASR well. Being a bedrock
aquifer, there are stricter EPA requirements on the quality of the injectant, particularly with respect
to the occurrence of E.Coli.
Pressure is measured during injection (and recovery) at the well (it could also be measured at the
injection pump).The pressure indicator/transducer will display pressure in the field as well as
pressure information being available to the Programmable Logic Controller (PLC). During injection,
the well is pressurized, leaving the pressure transducer as the only indication of the level of water
in the aquifer.
For water licensing compliance perspective, the volume (and rate) of water injected into, and
extracted from the well will be monitored and recorded. From operational perspective, monitoring
of the rate of injection and corresponding injection head build up/drawdown is also needed to
monitor the performance of the well, onset of clogging and effectiveness of unclogging measures
(mainly backflushing).
The above functions will be managed automatically by the installation of turbidity, conductivity, pH
and water level probes in the sump, flow meter between sump and well, and a water level
probe/pressure transducer in the distribution tank and the well. These will all be linked to a
Remote Terminal Unit (RTU) or PLC.
The control system will provide several functions:
 control of the sump transfer pump
 management of the ASR well
 provision of operational data for use by onsite personnel
 provision of alarms to notify operating personnel of problem conditions
 capture of site data for later analysis etc.
To achieve these functions, the control system will operate in a fully automatic mode with minimal
interaction by the scheme operators. There is however scope to operate in manual mode.
Assuming the injection system is not inhibited, pumping from the sump to the distribution tank will
start when the water level in the sump reaches the preset high value, all water quality parameters
(turbidity, conductivity, pH and possibly redox potential) are within EPA licensing limits and the
distribution tank is not full. When the tank is full, water from the sump will be injected into the ASR
well.
Harvesting will be stopped when any of the following conditions arise:
 the water level in the sump falls to the preset low value
 any of the water quality parameters do not comply with EPA limits
 the well pressure reaches a pre set high value. This could be due to storage capacity limit
(initially set at 90m agl) or due to clogging (combination of high pressure and low flow). Onset
of clogging should initiate the well submersible pump to pump the well to scour (back to the
wetland) for 10-15 minutes at maximum pump capacity (12-15L/s).
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The control system will provide a text based alarm function using the mobile phone Short Message
Service (SMS). Suitable descriptive text messages will be sent to nominated personnel to notify
them of operational problems. Typically these alarms will include:
 sump high water level
 sump water high Turbidity
 sump water high Conductivity
 sump water high pH
 distribution tank low level
 injection / extraction pump fault conditions, eg. overload or no flow
 control valve failure to reach or stay in the desired position.
In a high yielding well, an injection pipe inside the well casing is normally used to minimize the risk
of air entrainment during injection, which may lead to clogging. However at this site, the well will
become pressurised within a few minutes of commencement of injection, and a separate injection
pipe is considered not to be necessary- however, an air release valve will be required at the well
head.
10.4.2

Well extraction
When wetland cannot supply demand (due to no water or water of poor quality), water is extracted
from the ASR well.
The well will be fitted with a submersible pump to lift water to the irrigation storage tank at a rate of
approximately 12L/s, against a nominal pumping lift of approximately 70m.
A magnetic flow meter in the delivery line monitors and sums recovery flow.
For operational considerations, the conductivity of the water extracted from the well should also be
monitored.

10.4.3

Backflushing
The ASR well will invariably clog, and will require backflushing possibly on a weekly basis. The
backflushing sequence is initiated by high injection head/low flow, or both, the trigger values to be
determined as part of scheme commissioning.
This should initiate the bore pump to pump the well to scour (eg. back to the wetland for 10-15
minutes at a rate greater than the injection rate (this backflushing function should rejuvenate the
well back to its original efficiency).
If backflushing is initiated more frequently than once per day, the system shuts down and the
alarm is activated.
Backflushing of the well should also occur at the end of each injection cycle, prior to pumping into
the distribution tank.

10.5

Irrigation System
To use the estimated 60ML of recoverable water the existing well will need to be pumped at 12 L/s
for about 14 hours per day over the assumed 100 day irrigation period into a balancing storage.
Operating under these conditions about 600kL of water can be recovered per day of extraction.
Assuming that this water is applied for irrigating turf and that irrigation is carried out for 8 hours per
day every day of the irrigation season then a daily balancing tank will be required to store at least
6 hours of extraction from the well. This equates to around 260kL. A circular tank to hold 260kL
would be 3m high and 10.5m in diameter. Such a tank would be problematic in the landscape
aesthetics of the Park Lands and may need to be buried.
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Alternatively if a tank were to be avoided and the irrigation system were to be supplied direct from
the bore then the maximum flow that could be applied in 8 hours would be 345kL (8 hours at
12L/s). Over a 100 day irrigation season this would recover 34.5ML of water from the well.

10.6

Other Sources of Water
It is noted that the Glenelg to Adelaide Pipeline (GAP) delivers treated wastewater from the
Glenelg Wastewater Treatment Plant to the Adelaide Park Lands. This alternative source of
irrigation water influences the viability of constructing a ASR scheme in the South Park Lands.
This alternative source and the inherent risks and potential costs of building and operating a
stormwater harvesting scheme would need to be weighed before a decision to implement
stormwater reuse was taken.

10.7

Summary
Based on the analysis and testing of the aquifers in the study area the only likely target for storage
is the fractured bedrock which exists beneath Victoria Park. Investigations undertaken to date
indicate that the existing well in Victoria Park would have the capacity to accept about 125ML of
water annually and that around 60 to 80ML of this would be suitable for recovery as irrigation
water for turf. It is noted that further work needs to be undertaken to confirm these figures.
There are, however, a number of risks and uncertainties in relation to an ASR scheme at this
location because of the nature of the fractured rock aquifer. These are:
 The injection rate of 15- 20L/s may not be sustainable.
 During extraction there is a moderate to high risk that discharge boundaries will be
intersected by the expanding cone of depression, resulting in possibly reduced well yield
below 12L/s.
 Recovery Efficiency may be lower than predicted. Based on a conservative value of 50%, this
is expected to yield some 60ML (for injection rate of 15L/s) to 85ML (for injection rate of
20L/s) of water suitable for landscape irrigation, assuming any discharge boundaries do not
significantly reduce the volume of water that could be injected
 The injection of oxygenated water may dissolve heavy metals bound in the rock formation as
sulphide minerals. The presence of such minerals was not detected in drill core samples
collected during the drilling. Furthermore, such adverse reactions have not been observed in
the numerous operational ASR systems in bedrock. The risks of observing any adverse
impact to the water quality are therefore considered to be very low.
An injection trial for a duration of at least 10 days at >15L/s, preferably with wetland treated water,
is accordingly strongly recommended to further quantify the above risks.
Additional wells could be drilled but a decision to do this would need to be carefully assessed
given the cost (200m deep well) and the risks that it would not be a successful recharge well.
The present availability of irrigation water in the Glenelg to Adelaide Pipeline would need to be
considered before a decision to reuse to stormwater was made.
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11 Geotechnical Assessment
11.1

Victoria Park
Coffey Geotechnics undertook a geotechnical investigation and provided a report “Proposed Flood
Mitigation Works Geotechnical Investigation for the proposed flood mitigation works in the South
Park Lands, Adelaide” dated 22 July 2010. Victoria Park
Investigation field work in Victoria Park was undertaken in May and July 2010 and included
boreholes, test pits and bulk soil samples to a depth of 6m.

11.1.1

Site conditions
The Soil Association Map of the Adelaide Region indicates that the site is likely to be underlain by
a red brown earth profile, which includes red brown clay soils with a granular structure and some
calcareous intrusions. This is typically moderately to highly reactive with the potential to undergo
large volume changes with changes in soil moisture content.
Previous investigations by others (FMG report entitled Preliminary Site Contamination
Assessment, dated 14 October 2008) indicated the presence of non-engineered fill on the site to
depths of 3m or more. In the area investigated (Storage Area 6), fill material was encountered to a
depth of 3m in 6 of the 10 boreholes drilled and to a partial depth in the other 4.
In the investigations undertaken by Coffey, fill was inferred from visual inspection of the boreholes
and test pits to depths ranging from 0.2m to 0.65m and typically comprised sand and silty topsoil
overlaying medium plasticity clay with some fine to coarse grained gravel. No clear visual
evidence of deep fill was encountered at the borehole locations. Note that the environmental site
assessment (refer to Section 12) did however identify evidence of fill of greater depth based on
contamination of the soils. The results of the environmental site assessment concluded similar
maximum fill depths consistent with the investigations undertaken by FMG referred to earlier.
The natural soil profile encountered typically comprised brown to red brown and orange brown,
medium and high plasticity sandy clay which extended to the limit of the investigation to a depth of
4m. The clays were typically of hard consistency, although grading to stiff and very stiff below a
depth of about 3m.
No groundwater was found in the boreholes or test pits over the depths investigated within Victoria
Park although seasonal variation in groundwater may occur. In particular the potential exists that
groundwater seepage may be encountered in the coarser grained alluvium in the vicinity of the
existing creek, depending on the water level in the creek.

11.1.2

Geotechnical assessment
Earthworks
The field and laboratory investigations indicate that the natural soils beneath the topsoil to a depth
of about 3m predominantly comprise medium and high plasticity sandy and silty clay. There are
some boreholes however where the clays are mainly of low and medium plasticity and/or coarser
grained alluvium is encountered.
The natural clays of medium and high plasticity are considered suitable for re-use as a clay liner
and should be selectively stockpiled for future re-use during bulk excavation work.
When re-worked and compacted to a dry density ratio of at least 95% based on standard
compaction, the low to medium plasticity clay is expected to be 1 or 2 more orders of magnitude
more permeable than the medium and high plasticity clays. Such materials are unsuitable for reuse as a clay liner.
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The insitu permeability of the medium to high plasticity clay would be expected to be several
orders of magnitude higher (more permeable) than the remoulded permeability due to soil
structure effects, such as fissures and root holes, as such, the exposed clay must be reworked in
order to break up the in-situ soil structure and to reduce seepage losses.
Suitable materials for reuse in clay liner construction would need to be identified on site by a
suitably experienced engineer during the bulk earthworks phase. In particular, the coarser grained
alluvium, as well as the low plasticity clays, should be selectively stockpiled for re-use in
landscaping works.
The required thickness of the clay liner would depend on the acceptable seepage losses from the
basin, although a minimum thickness of 300mm should be used.
Where medium to high plasticity clay soil is exposed within the excavation and is at least 300mm
thick, the clay may be re-worked insitu to form a clay liner.
Where more permeable zones are encountered in the base or sides of the excavations they must
be excavated to a depth of at least 400mm and the resultant excavation backfilled with two
200mm thick layers of clay liner material. The assessment of the permeable zones must be made
by a geotechnical engineer following excavation to the design level.
A HDPE liner could also be considered for the basin. This is however regarded as unnecessary as
a clay liner can be used. The required size and associated costs of a HDPE liner also render it
unfeasible.
Slope stability
To achieve adequate stability and allow construction equipment to operate, the basin has been
designed with a maximum slope of 3(H):1(V) for cut batter slopes, and 2.5(H):1(V) for fill
embankments. This requirement extends to all stockpiles during site works.
Excavatability
Bedrock was not encountered over the depth range investigated. The soils located in the
boreholes to a depth of about 4m to 6m are expected to be readily excavatable with conventional
earthmoving equipment.
The ability to excavate should not be hampered by the clays although in areas where calcareous
material is found, excavation production rates could be lower.

11.2

Glenside Campus
It is understood that SA Health completed a geotechnical assessment of the Glenside site as part
of the planning for the redevelopment of the site but no information has been made available.

11.3

Park 20
Further investigation into the soil strata in Park 20 has not been undertaken. It is envisioned that
the proposed levee would consist of material won from other parts of the South Park Lands site
(i.e. Victoria Park or Glenside). Some geotechnical investigation should be undertaken as part of
detailed design.
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12 Environmental Site Assessment
12.1

Introduction
An Environmental Site History (ESH) of the South Park Lands was undertaken as part of the
development of the feasibility study. That ESH identified potentially contaminating activities at the
site. Additionally the presence of soil contamination at several locations within the site uncovered
as part of other prior investigations indicated that soil contamination was an issue that required
further investigation and management.
As a result of the ESH an Environmental Site Assessment (ESA) was undertaken as a part of this
study. The results of this are reported in “Brown Hill and Keswick Creek Stormwater Project,
South Park Lands, Stage 2 Environmental Site Assessment” (Tonkin Consulting, October 2010),
and are summarized in Section 12.2.
Understanding of soils in the Glenside Campus relies on work undertaken for SA Health. Detailed
reports have not been made available but a high level summary was provided and this is reported
in Section 12.3.
The stage 1 feasibility study did not identify that excavation works in Park 20 would be required
and therefore an environmental assessment for this area was not included as part of the concept
design works. However, investigation into the soil properties in this location needs to be
reconsidered as part of the development of the detailed design.

12.2

Victoria Park Environmental Site Assessment

12.2.1

Previous investigations
A number of environmental investigations have been undertaken in different areas of the Park
Lands. The following investigations have been identified:
 FMG, Site Contamination Assessment – South Parkland Creek Widening Project – Stage 1,
October 2007
 FMG, Site Contamination Assessment – South Parkland Creek Widening Project – Stage 2,
June 2008
 FMG, Preliminary Site Contamination Assessment, Former Victoria Park Racecourse,
October 2008
 URS, Geotechnical and Soil Contamination Investigation for Glenelg to Adelaide Park Lands
Water Reuse Scheme, September 2008.
The latter two investigations have been reviewed.
The FMG report dated October 2008, referred to the June 2008 report and the noted presence of
fill material containing elevated concentrations of benzo(a)pyrene and other polyaromatic
hydrocarbons (PAH’s) in the racecourse starting chute. The October 2008 report also stated that
“similar contaminants were also encountered” in soil assessed during Stage 1 of the Keswick
Creek restoration project, reported by FMG in October 2007. Furthermore, the October 2008
report stated that the October 2007 assessment identified that contaminated fill material had been
used to construct the racing chute, and that it is possible that contaminated fill material was wide
spread during the construction of the race track.
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URS reported one sample, located adjacent Peacock Road, with a concentration of arsenic
greater than the NEPM health-based investigation level. URS also identified a former landfill site,
west of Unley Road (approximately halfway between South Terrace and Greenhill Road). Soil
samples from boreholes within the former tip were reported as containing benzo(a)pyrene and
total PAHs greater than the NEPM E health guidelines. Two samples from the landfill were also
analysed for total petroleum hydrocarbons (TPH), however only one reported a concentration
greater than the investigation level adopted.
The historic investigations were of a preliminary nature and the full extent of impacted soils was
not established and delineated. The historic investigations confirmed the presence of
contaminants in soils at the subject locations within the site and the need for:
 further assessment of suitability of soils exceeding health and environmental criteria for
retention on-site or use within works
 appropriate management during excavation and construction
 classification of excavated soils prior to use on-site or disposal off-site.
12.2.2

Environmental site assessment
An environmental assessment was completed for the proposed Victoria Park wetland site which
included the following:
 Soil investigation (42 boreholes drilled and sampled onsite and 10 testpits excavated and
sampled onsite)
 Laboratory analysis of soil samples
 Comparison of soil results against assessment criteria relevant to the proposed future land
use and offsite disposal criteria
 Laboratory analysis of archived soil samples
 Comparison of second set of soil results against assessment criteria relevant to the proposed
future land use and offsite disposal criteria, and preparation of report.
Investigations
Soil investigation works were undertaken in Victoria Park between 27 May and 2 July, 2010. A
total of 52 locations were investigated; 42 boreholes were drilled, and a total of 10 testpits were
excavated.
The 52 grid based locations were selected in accordance with the Australian Standard AS4482.1
for an approximate site area of 4.05 ha. The investigation grid is designed to detect contaminant
hot spot within a diameter of approximately 34.6 m. The aim of the soil investigation was to assess
the site for contamination hotspots, potentially allowing a reduction in soil sampling frequency
during the classification and disposal phase of works (to occur during basin development).
Boreholes were excavated to a maximum depth of 6.0 metres below ground level (mbgl) (where
geotechnical samples were required at depth), or where natural soil was encountered below fill
layers. Testpits were excavated to a maximum depth of 1.6 mbgl (TP42).
Sampling involved the collection of 247 primary and 36 duplicate samples from borehole spoils
and 40 primary and 10 duplicate samples from the testpits. Samples were collected from each
lithological unit encountered, including fill layers. Of the 333 samples collected, 171 primary
samples and 19 duplicate samples were laboratory analysed.
The sampling frequency was designed to enable preliminary classification of the in-situ soil mass
in accordance with SA EPA Guidelines assuming a reasonable degree of homogenaety.
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Soil classification
The soil types encountered in the boreholes and the testpits comprised of naturally occurring silts
and clays, as well as various fill materials. Soil logs have shown that the natural soil profile is that
of an alluvial river bank (sedimentary depositional environment). The base of the intercepted
sequence was marked by alluvial gravels, likely indicating the historic extent of the base of the
creek bed. The gravels were overlain by silty clay or clay to the top of interpreted natural
sediment.
Fill material was encountered at all of the sample locations across the site. Fill materials were
widely varied in physical characteristics, described as: reworked natural material (topsoil, clayey
sand, silty clay, silty sand - includes organic material and gravels); sand; foundry sands (black
sand with slag, ash, gravel, glass, cinders); sandy gravel, ballast and coal. Based on field
observations, borehole and testpit logs, the depth of fill at the site ranged from the surface to 3.0
mbgl (maximum depth of investigation at BH19).
Soil contamination
For the assessment of potential human health and environmental risk, analytical soil results are
compared against the following guidelines:
 NEPC, 1999. National Environment Protection (Assessment of Site Contamination) Measure
(NEPM):
 Health Investigation Levels for Parks and Open Space (HIL E).
 NEPM Ecological Investigation Levels (EIL) – Interim Urban.
 SA EPA, 2009. Waste Fill and Intermediate Waste Soil Criteria.
The SA EPA criteria for Waste Fill and Intermediate Waste Soil have been adopted to provide
additional guidance on disposal of any potentially contaminated material.
Average concentrations and 95% Upper Confidence Limits were calculated (for concentrations
reported as less than the laboratory limit of reporting, the limiting value was considered as half the
detection limit concentration for that sample). Mean concentrations did not exceed criteria values,
however Calculated 95% UCL values exceeded the Waste Fill criteria for benzo(a)pyrene and total
PAH. Consequently contaminated units (fill material) are to be considered as Intermediate Waste
for off-site disposal purposes.
Spatial variability in fill material (presence and thickness of fill) were noted throughout the site. The
investigation revealed that the contamination status is variable throughout the site, though lesser
in extent in the central and northern portions of the site. Contamination was noted within fill
material, reworked natural material, or natural material immediately underlying fill material. Vertical
delineation of contamination was not achieved in BH19 (base of fill not reached, maximum depth
of borehole: 3m), BH13 (Mn, only analysed by duplicate laboratory). The vertical extent of
contamination is generally based on the depth of fill; although not all fill material is contaminated.
PAHs, benzo(a)pyrene and manganese are the identified contaminants of concern for the site.
Vanadium contamination has been identified, however may be naturally occurring, as it is a
common contaminant identified across the greater Adelaide area.
It is considered likely that the materials could be managed on-site from a health and environmental
perspective, however the project results in a significant surplus requiring disposal outside of the
project area.
12.2.3

Victoria Park soil remediation undertaken by the City of Adelaide
Since the investigations in Victoria Park were carried out, the City of Adelaide has undertaken
remediation of soils in Victoria Park. The focus of this work was the area of the new playing fields
north of the running track but it is understood that some of the work impacted on the site of the
proposed wetlands, specifically:
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 As part of the work some contaminated material was placed in a mound or mounds on the
area of the proposed wetland.
 Some hotspots were excavated and remediated within the footprint of the wetland.
Reports on the work undertaken by the City of Adelaide have not been made available at the date
of this report.

12.3

Glenside Campus
Tonkin Consulting has not done any testing or assessment of soils at the Glenside site.
Preliminary soil investigations were undertaken for SA Health but the data collected from these
investigations has not been provided to Tonkin. The discussion in this section is taken from
summary information provided by SA Health (David Forster email dated 27 April 2012).
SA Health’s consultant team undertook preliminary environmental contamination testing across
the area of the site allocated to stormwater management which is the area that has been made
available for potential use as part of the broader stormwater management scheme for the Brown
Hill Keswick Creek Project, and now forms part of the concept for the Glenside basin.
SA Health’s environmental consultants, URS, undertook preliminary environmental testing on this
area of the site and identified a number of potential contamination issues within the area. This
assessment assumed that the NEPM E HILs and EILs will be the primary assessment criteria for
what is generally an open space land use. The assessment was based on preliminary data and
interpretation, and it is recommended that anyone using this data does so in awareness of these
limitations.
The preliminary findings are summarised below. The buildings and features referred to are shown
on Figure 12.1.
Ha-Ha Wall/Sunken Fence Area
Elevated PAH concentrations have been observed in a significant number of samples in the
vicinity of the former (now buried) ha-ha wall/sunken fence area immediately south of the Birches
building.
Concentrations clearly exceed NEPM E HILs. The depth of impact is assumed to be on average
approximately 1m but there may be deeper impact associated with the deepest point of the former moat.
Remedial options may include:
 provision of cover over the impacted material to avoid human contact
 excavation and disposal of the impacted material.
Birches
Several issues are evident or anticipated at the Birches:
 Significantly elevated PAH results, well above NEPM E HILs were apparent for soils within the
eastern wings of the building.
 Asbestos-impacted fill is anticipated around the building perimeter
These are considered to warrant remediation, which might comprise excavation and off-site
disposal. Containment on site within the Birches footprint might be an option, although may be
precluded by the presence of the detention basin if located in this area. The maximum depth of fill
in these areas is anticipated to be approximately 1.5 m.
 Moderately elevated PAH impacts were observed locally north and west of the building.
URS expected that this area may require further testing and may require excavation (a
conservative estimate of 1m depth could be assumed). Possibly these marginally unsuitable
materials could be used as backfill to the Birches and material meeting NEPM E HILs and EILs
brought in for surface cover.
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Other elevated PAH observations
Elevated PAH results were identified:
 In one borehole east of the bitumen tennis courts
 In one borehole south west of the Learning Centre
 In one borehole north of Eastwood Lodge (and further south west of the Learning Centre)
 In one borehole south of Cleland House.
There was insufficient data for URS to assess the extent of these impacts, or whether they are
associated with fill to the adjacent tennis courts or buildings (and thus may be significant in area).
It should be noted that the PAH results are sufficiently in excess of the NEPM E HILs that some
remediation or management is likely to be required. Impacts might be assumed to be less than 1m
deep at these locations.
Other areas
Analytical results for samples collected from the remaining site areas were mostly below the
adopted criteria, with the exception of some exceedences of the NEPM EILs in the existing
detention basin area.
Based on the data available at the time, it was considered possible that some further excavation of
these may be required, but extensive associated remediation is considered unlikely.
Cost estimate
A cost estimate in excess of $2 Million was provided by SA Health (email of 27 April 2012) for the
remediation of the contamination issues associated with the above.

12.4

Conclusions and Recommendations
Victoria Park
Following completion of design for Victoria Park, preparation of an environmental management
plan is required for excavation of contaminated material. The environmental management plan
should include a detailed design of the segregation of contaminated material, validation testing,
and stockpiling procedures. Stockpiling and testing will enable:
 suitable materials to be classified as waste fill to enable more cost effective management and
disposal off-site; and
 Identification of soils with elevated levels of contaminants to be identified for on-site
management.
It is noted that further assessment of contaminant leachability will be required to enable a risk
assessment to be conducted to confirm the possibility of retaining impacted soils on-site.
Ideally any relevant information that the City of Adelaide has as a result of the work it has
undertaken in Victoria Park would be made available to further inform the development of the
environmental management plan.
It will also be necessary to fully understand the nature of contaminated soils that were relocated
into mounds in the area of the wetlands during the remediation of Victoria Park by the City of
Adelaide.
To ensure that a complete site assessment has been achieved (based on the contamination
identified in the site to date), it is recommended that the status of groundwater contamination be
investigated at the site.
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Given the significant quantity of surplus soils generated by this project, significant costs will be
associated with disposal off-site or re-use of this material off-site. Whilst cost certainty is possible
where these materials are disposed of to landfill, these are very high given the current disposal
charges. The significance of these costs warrants the development of an appropriate strategy for
the disposal or reuse of these materials to manage this project cost and the risks associated with
the uncertainty regarding lower cost disposal pathways.
Glenside
Based on the summary provided by SA Health it is clear that some soil remediation will be
required at the Glenside site. The scope of this cannot be clearly defined based on current
information and it is likely that further soil testing will be required before a soil management
strategy could be developed. Ideally results of testing undertaken for SA Health would be made
available to the project to further inform this. Similarly it would be preferable if the issue about
access to the land was clarified with Renewal SA prior to any additional testing being undertaken.
Park 20
It is recommended that as part of the next phase of this project that some soil testing be
undertaken in the areas to be excavated so as the contamination status of soils in that area are
better understood prior to any construction activity being undertaken.
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13 Heritage Assessment
Australian Cultural Heritage Management Pty Ltd (ACHM) has undertaken an Aboriginal
(Archaeological and Anthropological) Cultural Heritage Survey of the study area within the South
Park Lands, and held a consultation meeting with representatives of the Kuarna Nation Cultural
Heritage Association Inc. (KNCHA). This survey is set out in the stand alone report “Aboriginal
Cultural Heritage Survey of the South Park Lands Flood Mitigation Project, Phase 2’, July 2010.
The research details relevant project information, basin environmental data, Aboriginal Heritage
Protection legislation, research into previously recorded aboriginal sites in the project survey area
and the near vicinity, the methodology used when conducting the field survey, the results of the
field survey, and recommendations in relation to any potential impacts the proposed activities
could have on Aboriginal sites congruent with responsibilities under aboriginal heritage protection
legislation.
th

The cultural heritage survey was conducted on Wednesday the 30 June 2010 and Thursday the
st
1 of July and involved a one day site inspection with ACHM anthropologists and a one day site
inspection by an ACHM archaeologist. Both visits were attended by members of the KNCHA. A
th
follow up meeting was held on Monday the 5 of July to discuss the results of the survey and to
clarify any recommendations that needed to be made with regards to conducting ground disturbing
activities in the South Park Lands.

13.1

Results
The cultural heritage survey concluded the following:
 No new cultural sites were identified during the anthropology survey.
 Traditionally and historically the Victoria Park area was used as a convergence space for nonKaurna Aboriginal people to conduct ceremonies and inter-tribal meetings.
 In 2005, the ACHM undertook a thorough investigation of the Aboriginal Heritage values
associated with each of the Adelaide Parks and Squares. They recommended that planning
for stormwater retention basins in the South Park Lands should incorporate a comprehensive
surface archaeological survey to ascertain the likelihood of sub-surface archaeological sites
and burials in the actual pond excavation areas.
 Kaurna heritage survey participants commented that Parklands Creek has high potential to
contain preserved burials, archaeological sites and scarred trees due to the continuity of the
old red gum tree growth.
 In park 20, Parklands Creek has a large number of old red gum trees still standing and
therefore has high potential to contain preserved burials, archaeological sites and scarred
trees. It is recommended that archaeological test pitting be carried out in an attempt to
determine the presence or absence of subsurface archaeology.
The Archaeological survey concluded the following:
 No previously unrecorded Aboriginal sites or objects were located during the field survey for
the project.
 The creek is of particular concern because fresh water sources are known to have a higher
incidence of archaeology, including surface and sub-surface deposits, than areas without
water.
The previous stage desktop study concluded the following:
 There is one (1) recorded Aboriginal site within the study area. This site is a scarred tree
adjacent to South Terrace west of Hutt Road.
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 There are three (3) more recorded Aboriginal sites within the general project area. These
sites, whilst within the general area, are all north of North Terrace and will be unaffected by
the proposed works.
 There are four (4) sites on the Australian Heritage Database within the project area relating to
the heritage status of the Park Lands and the City of Adelaide Historical Layout.
 There are ten (10) records held by the South Australian Museum Anthropology database for
human remains in the general area. Whilst all of these records are for sites north of the South
Park Lands they are an indicator that there is a reasonable potential for subsurface
archaeological deposits within the project area.
 There is a medium potential for unrecorded surface (visible) Aboriginal archaeological sites to
exist in the project area.
 There is a high potential for subsurface Aboriginal deposits to exist in the project area.
 There is a high potential for unrecorded historic/colonial surface (visible) archaeological sites
to exist in the project area.
 There is a high potential for subsurface historic/colonial archaeological deposits to exist in the
project area.
 State and Commonwealth legislation provides protection for all Aboriginal sites in Australia.
 State and Commonwealth legislation provides protection for registered historic/colonial sites
in Australia.
 There is one primary, identified Aboriginal group with heritage interests in the project area,
being the Kaurna, represented by the Kaurna Heritage Board.

13.2

Recommendations
As a result of the findings of the cultural heritage survey, the following recommendations are
made:
 The Aboriginal site discovery procedure is followed if Aboriginal sites, objects or remains are
discovered during works in the project area.
 All previously recorded sites and any sites unearthed during the planned works should be
treated in accordance with the requirements of the SA Aboriginal Heritage Act 1998.
 Archaeological test pitting is carried out to determine the presence or absence of subsurface
archaeology in any planned disturbance areas directly associated with the creek and
floodplains.
 The proponent considers employing Kaurna monitors as a strategy to mitigate the risk of
disturbing any potential buried cultural material during the planned earthworks.
 Due consideration is given to the archaeological and heritage significance of potential historic
cultural material identified in the survey area.
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14 Opinion of Cost
14.1

Introduction
An opinion of cost has been prepared based on the quantities and infrastructure in the concept
plans. The earthworks, landscaping, minor drainage and structures and some modifications to the
existing pedestrian bridges are included in the project costing.
This is an opinion of cost and Tonkin Consulting recommend that if greater assurance about cost
is required then the services of a quantity surveyor ought to be sought.

14.2

Availability of Materials
The availability of materials due to the large quantities of excavation and fill required for the
construction of the wetlands and levee is a major component of the cost. As some of the soils
beneath the proposed wetlands have been found to be contaminated, the potential requirements
for disposal of these contaminated soils are expected to be onerous. Further investigation may
result in the re-classification of some of the contaminated soils, however more investigation is
required into how these can be managed cost effectively. The nature of the soil contamination
and recommendations for disposal are given in Section 12. There is considerable risk and
uncertainty in relation to the quantity, and contamination status, of soils in Victoria Park. Costs for
treatment and disposal could significantly exceed the allowance included in Section 14.3.

14.3

Cost Estimate
A summary of the costs for the individual stormwater management areas is given below. This is
based on historic cost information and experience, and does not allow for latent or market
conditions. Tonkin Consulting recommends that if an assurance of cost is required, a professional
quantity surveyor be engaged.
Table 14-1

Summary of costs for individual stormwater management areas

Item

Description

Glenside Sedimentation Basin and Associated Works

1

Preliminaries

$853,572

2

Site Preparation and Earthworks

$552,500

3

Dispose of contaminated material - Refer Note 4

4

Structures and drainage

5

Concrete Works

$162,700

6

Sewer Alteration

$98,500

7

Landscaping

8

Miscellaneous

9

Design and Construct Contingency

$84,100

$123,500
$5,000

Total Including Contingencies
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Item

Description

Victoria Park Wetlands and Associated Works

10

Preliminaries

$3,268,526

11

Site Preparation and Earthworks

$1,534,960

12

Contaminated Soil Removal - Refer Note 4

$6,700,000

13

Hydraulic Structures

14

Landscaping

15

Miscellaneous

16

Design and Construct Contingency

$284,200
$2,798,250
$271,000

Total Including Contingencies

$2,971,387
$17,828,323

Park 20 Levee and Associated Works

17

Preliminaries

$264,824

18

Site Preparation and Earthworks

$164,220

19

Structures

$332,500

20

Landscaping

$412,200

21

Miscellaneous

22

Design and Construct Contingency

$30,000

Total Including Contingencies
GRAND TOTAL

$240,749
$1,444,492
$23,928,662

Notes
1. Cost estimates provided by Tonkin Consulting are based upon historic cost information and
experience, and do not allow for:
 latent conditions, including soil contamination, unless noted otherwise
 market conditions (i.e. competition, escalation).
2. Tonkin Consulting recommends that a professional Quantity Surveyor be engaged if assurance
of cost is required.
3. Costs are based on a concept design only.
4. There is considerable risk and uncertainty in relation to the quantity, and contamination status,
of soils. Costs for treatment and disposal could significantly exceed the allowance included
above. The $2M allowed for the disposal of soil from the Glenside Campus is based on advice
from Health SA.
5. No allowance has been made to import soils, e.g. topsoil, the assumption being that these can
all be sourced from site won materials.
6. Costs do not include GST.
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15 Recommendations
Progressing with detailed design will require the resolution of a number of issues. Some of these
are a matter of detail but the more strategic issues are highlighted below in no particular order.
Approvals
As noted in the Feasibility Study approval for the works in the South Park Lands and in the
Glenside Campus will be required under the Development Act. A number of triggers for this
requirement exist, most notably for works consisting of the construction of a water body with a
capacity of more than 5 ML. The Adelaide Park Lands Authority (APLA) has a strong interest in
any proposals in relation to the Park Lands, and hence the consultative process with APLA that
has commenced is recommended to continue. Since the Park Lands are a listed place on the
National Heritage List any proposal that significantly impacts on the values of that place will
require approval under the Commonwealth’s Environment, Protection and Biodiversity
Conservation Act 1999. An assessment of this will need to occur following further development of
the design concept.
As a first step it is suggested that planning advice is sought to develop a strategy for obtaining
approvals and this should include an assessment of who the appropriate development authority is
and whether there are merits in including all the elements of the Stormwater Management Plan as
one application.
Access to Glenside Campus
Currently the Brown Hill and Keswick Creek Project has no formal arrangement for access to the
land in the north-western corner of the Glenside Campus. The allocation of land in the master
plan for the redevelopment of the Glenside Campus produced by SA Health that the concept in
this report is based on is being reviewed by Renewal SA. In early 2015 Renewal SA is planning to
go to the market to engage a developer for the Glenside site and in partnership with the developer
will prepare a revised master plan for the site. Renewal SA acknowledges the need to provide for
stormwater management on the site but until the master plan is completed is unable to commit to
the final location and form that this could take. The master plan will be developed during the first
half of 2015. Renewal SA also noted the timing of SA Health’s vacation of the buildings is yet to be
confirmed but is anticipated to be mid 2015.
In the interests of progressing the project, it is suggested that discussions with Renewal SA
continue on matters including:
 Consultation on the development of the master plan in relation to the location and form of
stormwater management options that meet the objectives of the Brown Hill and Keswick
Creek Project.
 The timing of the availability of the land.
 Agreement about long term ownership, and ongoing care and control, of land in the Glenside
Campus on which any stormwater works are constructed.
 The condition of any land that will be made available to the Brown Hill and Keswick Creek
Project. For example will buildings and other infrastructure have been demolished and will
soils be remediated, and to what standard?
Contaminated soils in Glenside
Following confirmation about the area of land to be made available for the Brown Hill and Keswick
Creek Project, and whether the land is in its current condition or some other state, a strategy will
need to be developed to assess soil contamination. Based on the summary provided by SA Health
it is very likely that some soil remediation will be required and that further soil testing will be
required to enable a soil management plan to be prepared. Ideally results of testing undertaken for
SA Health will be made available to the project to further inform this.
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Contaminated soils in Victoria Park
Following completion of basin design in Victoria Park, preparation of an environmental
management plan is required for excavation of contaminated material. The environmental
management plan should include a detailed design of the segregation of contaminated material,
validation testing, and stockpiling procedures. Stockpiling and testing will enable:
 suitable materials to be classified as waste fill to enable more cost effective management and
disposal off-site
 Identification of soils with elevated levels of contaminants to be identified for on-site
management.
It is noted that further assessment of contaminant leachability will be required to enable a risk
assessment to be conducted to confirm the possibility of retaining impacted soils on-site.
Ideally any relevant information that the City of Adelaide has as a result of the work it has
previously undertaken in Victoria Park would be made available to further inform the development
of the environmental management plan.
It will also be necessary to fully understand the nature of contaminated soils that were relocated
into mounds in the area of the wetlands during the remediation of Victoria Park.
To ensure that a complete site assessment has been achieved (based on the contamination
identified in the site to date), it is recommended that the status of groundwater contamination be
investigated at the site.
Given the significant quantity of surplus soils generated by this project, significant costs will be
associated with disposal site or re-use of this material off-site. Whilst cost certainty is possible
where these materials are disposed of to landfill, these are very high given the current disposal
charges. The significance of these costs warrants the development of an appropriate strategy for
the disposal or reuse of these materials to manage this project cost and the risks associated with
the uncertainty regarding lower cost disposal pathways.
Contaminated soils in Park 20
It is recommended that as part of the next phase of this project that some soil testing be
undertaken in the areas to be excavated so as the contamination status of soils in that area are
better understood prior to any construction activity being undertaken.
Geotechnical data for Park 20 and Glenside Campus
It was anticipated that Health SA would have geotechnical data available for the Glenside
Campus. This has not been the case and as a part of detailed design it would be appropriate to
obtain some geotechnical data for the area of the works and also for the areas in Park 20 where
some excavation is to occur for the realigned creek and drains.
Cultural heritage
As a result of the findings of the cultural heritage survey, the following recommendations are
made:
 The Aboriginal site discovery procedure is followed if Aboriginal sites, objects or remains are
discovered during works in the project area.
 All previously recorded sites and any sites unearthed during the planned works should be
treated in accordance with the requirements of the SA Aboriginal Heritage Act 1998.
 Archaeological test pitting is carried out to determine the presence or absence of subsurface
archaeology in any planned disturbance areas directly associated with the creek and
floodplains.

Ref No. 2009.0214RD5

Stormwater Management in the South Park Lands Stage 2 - Concept Design

76

 The proponent considers employing Kaurna monitors as a strategy to mitigate the risk of
disturbing any potential buried cultural material during the planned earthworks.
 Due consideration is given to the archaeological and heritage significance of potential historic
cultural material identified in the survey area.
Hockey pitch in Park 20
The design of the levee in Park 20 needs to ensure that there is no risk to the hockey pitch from
the infrequent ponding of water in Park 20. It is considered that this issue can be managed during
the detailed design phase and the advice of a geotechnical engineer will be required to provide the
necessary assurances to the Adelaide Hockey Club. A survey of the hockey pitch prior to works
commencing may be of value but the causality of any future movement may still be difficult to
establish.
Flooding issue on the corner of South and East Terraces
The reported flooding on the corner of South and East Terraces is likely a local drainage issue
rather than a flood issue related to Parklands Creek although it is noted that the proposed storage
in Victoria Park does prevent an overland flow path from the creek making its way to this corner. It
is recommended that this issue be referred to the City of Adelaide for their consideration.
Stormwater reuse
It is recommended that prior to proceeding with construction a clear decision is made in relation to
the implementation of a stormwater reuse scheme in Victoria Park. It is recommended that an
analysis be undertaken in relation to the merits of a scheme that weighs up the value of the water
derived from the wetland, the cost and risks associated with the implementation and management
of the scheme, and the relative environmental benefits considering the availability of alternate
irrigation water from the Glenelg to Adelaide Pipeline.
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Appendix A
Community Consultation Fact Sheet
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PROJECT UPDATE
March 2011
STORMWATER MANAGEMENT IN THE SOUTH PARK LANDS
This update outlines the status of stormwater management in the South Park Lands which is a
part of the Brown Hill Keswick Creek Stormwater Project.
Technical investigations and preliminary consultation with stakeholders resulted in the completion
of a feasibility study during 2010. This study confirmed that the flood risk from large storms (such
as the 1 in 100 year storm) could be reduced downstream of the Park Lands by using three areas
for temporary flood storage. The three areas are:




North-west corner of Glenside Campus
Southern part of Victoria Park in the area identified in the Victoria Park Master Plan as a
site for stormwater wetlands
Southern part of Park 20 (between Peacock and Unley Roads)

In addition to flood reduction, the feasibility study identified opportunities for water quality
improvement, stormwater harvesting and environmental and recreational enhancement.

Concept Design
The following pages outline the primary design features proposed for the three areas in response
to outcomes from the previous feasibility study.

Key Concept Design Features
The most desired elements for the project identified from the stakeholder interviews and workshop
include:








Glenside



Reduce flood risk downstream of Greenhill Road
Utilise the existing gross pollutant trap in Glenside site and construct an enlarged
sedimentation basin to improve the quality of water entering the South Park Lands
Divert stormwater flow out of Parklands Creek and through a series of ephemeral wetlands
in the southern portion of Victoria Park. The wetlands will slow down water flow and provide
further treatment prior to returning water back into Parklands Creek
Improve the biodiversity of each site through the inclusion of native vegetation and habitat
opportunities
Provide an alternative water flow path in Park 20 to reduce the erosion of Parklands Creek
and control the release of water under Greenhill Road
Provide temporary flood storage in the Glenside site, at the wetlands in Victoria Park and in
Park 20
Enhance amenity and recreational opportunities for the southern part of Victoria Park

Victoria Park

Park 20
Next Steps of the Project





Consultation will soon be underway to inform and review the conceptual layouts and water
movement models with stakeholders, agencies and the wider community to gain feedback
on the primary design features proposed for the parks.
Finalisation of the concept. The project team will review the feedback gained through
consultation and finalise the concept plan during mid 2011.
Implementation of the proposal is subject to approvals and funding commitment from
project proponents.
For enquiries please contact the project manager Keith Downard on 8273 3100 or keith.downard@tonkin.com.au

The Brown Hill and Keswick Creek Stormwater Project is for the
Cities of Adelaide, Burnside, Mitcham, Unley and West Torrens

