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Executive Summary
This study has been commissioned by the City of Unley, acting as the contracting party for the Brown Hill and
Keswick Creek Stormwater Project to undertake investigations and design development for a series of flood
mitigation storages, wetlands and aquifer storage and recovery (ASR) in the South Park Lands. The Stormwater
Project is an initiative of the Cities of Unley, Adelaide, Burnside and West Torrens to progress stormwater projects
set out in the Brown Hill and Keswick Creeks Flood Mitigation Study - Flood Management Master Plan which has
been approved by the Stormwater Management Authority as a Stormwater Master Plan under the provisions of the
Local Government (Stormwater Management) Amendment Act 2006. This report summarises the findings and key
outcomes resulting from Stage 1 - Feasibility Study.
The flood storages in the South Park Lands are an integral component of the catchment wide flood management
master plan for the Brown Hill and Keswick Creek system and are one of a series of measures, including other
flood storages and capacity upgrades that will, when completed in conjunction with those other measures,
significantly reduce the risk of flooding in the catchments of both Creeks. Flood detention in the South Park Lands
has been consistently proposed in many of the flood mitigation studies undertaken for the Brown Hill and Keswick
Creeks catchments over the last few decades and a holistic solution to flooding would be compromised if the South
Park Lands option does not proceed.
The temporary flood storages in the South Park Lands proposed in the Brown Hill and Keswick Creeks Flood
Mitigation Study - Flood Management Master Plan consist of 6 separate storages between Peacock Road and
Fullarton Road. These proposals were constrained by the use of Victoria Park for horse racing. Since they were
developed horse racing has 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 allows for the original proposals
for a relatively small storage in Victoria Park to be reassessed in light of the current plans for the Park.
Hydraulic and hydrological modelling undertaken as a part of this current study has 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.

These flood storages will limit the outflow of Parklands Creek from the South Park Lands to a peak flow of less
than 10 m3/s during a 100 year storm event. Hydrodynamic floodplain modelling and mapping has confirmed that
the concepts developed to date achieve this objective. This flow rate will require the augmentation of the existing
culverts under Greenhill Road and the culvert at Young Street in Unley. It follows that these augmentation works
should be part of the construction phase for the project. In addition further work is 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, namely the Park Lands detention storages, Creek diversion
drains, and capacity upgrades to Glen Osmond Creek.

Brown Hill and Keswick Creek Stormwater Project
Stormwater Management in the South Park Lands Stage 1 - Feasibility Study
20090214RA2B.doc

Revision: B

vi

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 previously adopted in the Flood Management Master Plan.
Concept design work completed to date indicates 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 is likely to require
reconstruction around the wetland area to accommodate the necessary earthworks. 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 will be complete 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.
In terms of scheduling work it is strongly recommended that the work in the Glenside Campus should be
undertaken ahead of the balance of the works in the South Park Lands, due to work at the Glenside development
occurring over the next 2 years, and the unique opportunity presented by SA Health to utilise this land as currently
offered. This element of the works is considered to be justifiable in its own right due to the flood mitigation, water
quality improvement and (potential) stormwater harvesting opportunities that it would provide.
Construction of wetlands in the South Park Lands adjacent to Victoria Park presents an opportunity to harvest and
treat stormwater for reuse. Approximately 350ML of water per annum could be harvested from a wetland system
however 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. More investigation into the capabilities of the aquifers is
required before certainty about a reuse scheme could be given. 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. There are a number of potential uses for harvested stormwater although use on adjacent playing
fields appears to 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. Further work to confirm the
preferred use for harvested water and to identify an owner and operator of a scheme as per the Brown Hill and
Keswick Creeks Stormwater Project agreement between member councils is required.
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 further assessment of this issue is required as part of the next phase of the
design.
The use of the South Park Lands for stormwater management is consistent with the Adelaide Park Lands
Management Strategy, relevant Park Lands Community Land Management Plans and is consistent with past
decisions and strategic plans approved by the Adelaide Park Lands Authority.
The targeted consultation undertaken as part of this study largely demonstrated support, although not unanimous,
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 where all considered important outcomes from any
proposal for the South Park Lands.
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It is considered that the proposals for the project can occur in such a way that:
•

The required hydrological outcome in terms of reducing peak flows in the downstream creek system can be
achieved.

•

The existing recreational and open woodland landscape character can be maintained.

•

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.

An Environmental Site History of the South Park Lands has identified potentially contaminating activities and
confirmation of the presence of soil contamination at several locations within the site during prior investigations
indicate that soil contamination is an issue that requires further investigation and management. This issue 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 have 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 is 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 is also required to assess the
geotechnical properties of soils on the site and this work could be done at the time that further environmental
sampling was undertaken.
A desktop heritage assessment of the site has 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 are 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.
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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1

Introduction
Tonkin has been engaged by City of Unley, acting as the contracting party for the Brown Hill and Keswick Creek
Stormwater Project to undertake Stage 1 – Feasibility and Site optimisation study for a series of flood mitigation
storages in the South Park Lands and associated ASR. Subconsultants Oxigen have been involved in urban
design and landscaping and Kath Moore and Associates 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, EBS and MasterPlan.
The Stormwater Project is an initiative of the Cities of Unley, Adelaide, Burnside and West Torrens to progress
stormwater projects set out in the Brown Hill and Keswick Creeks Flood Mitigation Study - Flood Management
Master Plan which has been approved by the Stormwater Management Authority as a Stormwater Master Plan
under the provisions of the Local Government (Stormwater Management) Amendment Act 2006.
The flood detention storages in the South Park Lands are an integral component of the catchment wide flood
management master 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. Detention in the South Park Lands has been consistently proposed in
all the flood mitigation studies undertaken for the catchments over the last few decades and a holistic solution to
flooding would be compromised if the South Park Lands option does not proceed.
The principal objectives of Stage 1 of this project are to:
•

Assess the best and most sympathetic way to reduce flood risk by increasing the amount of flood storage
through the South Park Lands and in the Glenside Campus site.

•

Assess the hydrological performance and operation of the flood storages.

•

Consider opportunities to construct wetlands, and determine their likely water harvesting potential and water
quality improvement.

•

Consider options for stormwater use and review any issues for each.

•

Undertake a preliminary biological survey and assess likely impacts of the flood storages and other proposed
works.

•

Review known information about site soils and recommend further site specific geotechnical and site
contamination investigations.

•

Undertake discussions with the Department of Health in relation to proposals for the Glenside Campus site.

•

Undertake discussions with the City Green Alliance, proponents of the Glenelg to Adelaide Park Lands (GAP)
Recycled Water Project.

•

Report on communications with stakeholders.

•

Report on the desktop heritage assessment.

•

Provide an opinion in relation to approvals required for the project.
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2

South Park Lands Landscape and Urban Design

2.1

South Park Lands Landscape Character
The extent of the South Park Lands considered in this report is generally the Park Lands between Peacock Road
and Fullarton Road. This extent is shown on Figure 2.1.
The existing landscape character is of open woodland with turf grass, native grass and native groundcover
understorey’s. Native and exotic trees provide shade and an upper canopy in particular as avenues along
pathways and as clustered groves.
The future landscape character defined in the 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.

2.2

Land Zoning
The study area comprises the following Parks:
•

Park 16 Bakkabakkandi (including the southern section of Victoria Park)

•

Park 17 known as Tuttangga

•

Park 18 known as Wita Wirra

•

Park 19 known as Pityarilla.

•

Park 20 known as Kurrangga.
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www.adelaidecitycouncil.com

The Southern Park Lands are within the Adelaide City Council Zone ‘Southern Park Lands Policy Area 35’ as
described in the Adelaide (City) Development Plan – 21 May 2009.
The Development Plan indicates that the desired character for the Policy Area is comprised of:
(a)
(b)
(c)
(d)

Informal and formal shared recreation use characterised by a series of open grassed areas
Enclosed by peripheral woodland or gardens, with waterways integrated through design and
Water conservation measures;
Significant areas of remnant vegetation.
The Development Plan indicates the following relevant Planting Character and Landscape:
11

The banks of Parklands Creek should be re-graded to improve safety and amenity. The resulting variation in
landform and parkland feature it provides should be acknowledged in its planting character of Eucalyptus
species dominant woodland, enclosing playing fields and open grassed areas.

12

Drains should be landscaped to improve the aesthetic and functional qualities of the Policy Area.

13

Stormwater management strategies including the laying back of creek banks and installation of trash racks
should be undertaken.

14

Flood mitigation measures along the Southern Parklands Creek should be undertaken to contain potential
flood waters within the Park Lands.
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The use of the South Park Lands for storm water management is consistent with Adelaide City Council planning
and policy.

2.3

Land Use
There is a range of existing land uses from informal recreation, commuter connections, formal sport and
recreation, car parking, and ‘natural’ bushland settings. The formal recreation areas utilize the multi-use sports
fields, tennis courts, croquet and bowling greens, practice nets, and BMX track for regular events. Informal use of
these facilities by the public also occurs on a regular basis including fitness training, sports practice and
gatherings. Permanent and semi-permanent infrastructure is accessible to the general public outside of organised
times and provides a valuable community service.
Major events are generally focused on Victoria Park with most activity occurring in the northern region north of the
study area.
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2.4

Key Values
The South Park Lands contribute to the wider Park Lands system of the City of Adelaide and the integrity of
Colonel William Light’s original plan for the city. The extent of the South Park Lands is relatively intact with the
exception of road connections.
The South Park Lands include plantings of horticultural interest and illustrate historical experimentation with
species within a designed parks and gardens public landscape. The mix of exotic and native vegetation also
illustrates the integration of European culture and the emerging appreciation of Australian flora and identity.
The social values of community recreation and health have a long association with the Park Lands providing
venues and facilities for well being. The benefits of easily accessible public open space within close proximity to
the City are both physical and psychological.
The South Park Lands provide high visual amenity in contrast to the surrounding urban environment. The presence
of mature vegetation in a natural setting is regarded as highly attractive and a desirable environment.

2.5

Existing Vegetation
Vegetation within the South Park Lands is varied with a mix of introduced and indigenous vegetation of varying
ages and in varying conditions. The modified nature of the vegetation has occurred as a result of the changing
land use patterns and community values. There are four existing vegetation typologies that define the character of
the study area.
•

Playing Fields
General ‘community standard’ open grass playing fields of kikuyu grass and a perimeter of mature shade
trees.

•

Riparian Zones
Native and exotic vegetation following modified creek alignments, infrastructure and embankments.

•

Revegetation
Native revegetation including trees, shrubs, grasses and groundcovers.

•

Native and Exotic Tree Avenues
Rows and avenues of exotic and native trees following existing and former internal connections, former roads
and commuter pathways.

The vegetation typologies occur throughout the study area with a general tendency for grassed playing fields in the
west to native trees and native understorey in the east adjacent the existing creek.
Revegetation using local native species has occurred over a number of years and these are gradually maturing
and contributing to the ‘natural’ sense of place.
Vegetation provides the key influence to the character of the Park Lands and is an important natural asset for the
community. New planting will be of native trees to reinforce biodiversity values and gradually replace exotic trees
as they come to the end of their lives.
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2.6

Significant Trees
South Australia's significant tree controls came into effect on 20 April 2000 through amendments to the
Development Act 1993 and the Development Regulations.
A 'significant tree' is any tree in Metropolitan Adelaide and/or townships in the Adelaide Hills Council or parts of the
Mount Barker Council with a trunk circumference of 2.0m or more measured at a point 1.0m above natural ground
level (in the case of trees with multiple trunks, it is those with trunks with a total circumference of 2.0m or more and
an average circumference of 625mm or more measured at a point 1.0m above natural ground level).
There are a range of exotic and native significant tree species within the study area. Significant trees contribute to
the character of the area and are an important part of the South Park Lands’ biodiversity and ecology. The
retention and protection of native trees and associated understorey where present is a key outcome for the project.
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2.7

Native Grasses
Native grass populations exist within the study area and have been identified and conserved by Adelaide City
Council. The natural regeneration of native grass species has been supplemented with additional plantings to
provide distinct areas of grass meadows.
Management of the grasses as an ongoing resource has improved awareness and appreciation for the contribution
that grasses make to the overall biodiversity and ecological value of the park lands.

2.8

Revegetation
Revegetation works are being conducted by the Adelaide City Council Biodiversity Unit to improve and enhance
the biological and ecological values of the park lands. Preparation and best practice techniques have been
effective in reestablishing native bushland. The use of select areas for flood mitigation is in keeping with the
ephemeral creek system and is a feature of the natural ecosystem.
All revegetation works associated with the flood mitigation will be selected from endemic vegetation grown from
locally sourced seed.
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2.9

Land Form
The Park Lands have a general east-west cross fall from Fullarton Road to Peacock Road. This is intersected with
the north-south roads of Peacock Road, Unley Road, Glen Osmond Road and Hutt Street providing high points to
edge each of the individual park lands.
Minor land form variations include mounding around sports fields and facilities and swales to control overland
stormwater flows.

2.10

Drainage and Creek Alignments
A network of existing creeks and open drains cross the South Park Lands, principal amongst them is Parklands
Creek. Creeks and drains are typically narrow and steep sided with grass and vegetation to top of bank. The
creeks, drains and other infrastructure are shown on Figure 2.2.
Parklands Creek runs through the northern part of the Glenside Campus, passes beneath the Greenhill / Fullarton
Roads intersection in a concrete box culvert and then meanders in a westerly direction through the Park Lands
before once again passing below Greenhill Road and into the City of Unley where it joins Glen Osmond Creek.
Further west Glen Osmond Creek becomes Keswick Creek. Upstream of the Glenside Campus the catchment
area of Parklands Creek is approximately 640 ha of predominately residential development.
Towards the western end of the Study area are a number of smaller open drains which take water from the City of
Adelaide southwards and join Parklands Creek just upstream of where it leaves the Park Lands through a culvert
under Greenhill Road.
Most of the drains and watercourses in the Park Lands are steep sided and incised and are crossed at a number of
places by services, footpaths and the roads between Green Hill Road and South Terrace.
Parklands Creek has a gross pollutant trap (GPT) towards the western end of the study area which comprises of
string bags and is accessed for maintenance from the footbridge over the Creek.
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2.11

Circulation
An internal network of pathways provide circulation around the perimeter and through the park lands along desire
lines (alignments preferred by pedestrians). The pathways are supported by bridges, pathway lighting, road
crossings and shade from adjacent trees. Path surfaces include bitumen, gravel and compacted soils according to
the frequency of use.
Existing pathways follow desire lines that have formed over many years of use and are well used by pedestrians
and cyclists. The definition of shared use is often not clear although most paths are wide enough to accommodate
multi-use.
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2.12

Amenity
The South Park Lands provide a range of recreational opportunities and interaction with a natural bush land
environment.
Existing buildings support Adelaide City Council operations and provide facilities, toilets, change rooms and
storage to support the various user groups.
Lighting is provided to select sports fields, facilities and pathways. Street lighting of the main roads also contributes
to the general lighting levels.
Formal pathways provide connections into and through the study area. Most paths are in reasonable condition and
are well used by the public.

2.12.1

Park Lands Trail
The Adelaide City Council Park Lands Trail is a 24km shared use off-road trail loop around the city extent. The trail
passes through the study area from south eastern side of Victoria Park and follows the creek line through the
project site. The use of a consistent ochre pigment in the bitumen provides a contrasting brown colour to the
standard black asphalt of the surrounding roads.

2.12.2

Himeji Gardens
The Himeji gardens are located in the north western corner of Park 18 and were opened in 1995 as a
commemoration of the sister city relationship of the City of Adelaide and Himeji, Japan. The gardens are
unexpected amongst the adjacent park lands settings and are designed in a traditional Japanese style. The storm
water mitigation design is expected to protect and conserve this area.

2.12.3

Glover Playground (B)
The Glover Playground in Park 20 is a popular fenced play area that has been a part of the South Park Lands
since 1918. The Glover Playground is expected to be protected and conserved within the storm water mitigation
design.
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2.12.4

BMX Track
The Pulteney Street BMX track is located between converging creek alignments and may be affected around the
buffers of the existing creek alignments.

2.12.5

Marshmallow Park
Marshmallow Park (Apex playground) is located on Glen Osmond Road and is a fenced playground with a range of
equipment and natural play opportunities. The existing creek alignment is expected to be maintained.

2.12.6

Petanque Club
The petanque club and playing field is located at the corner of Unley Road and Greenhill Road. The existing
elevation of the playing field places it above the majority of water movements. A peak event is expected to utilize
this area for flood capacity.

2.13

Biodiversity
Biodiversity within the study area is governed by habitat opportunities, available food sources and current land use.
The landscape of the South Park Lands is highly modified with predominantly sports fields and perimeter
vegetation. An assessment of fauna and flora has been carried out by Environmental Biodiversity Services (EBS)
Pty Ltd through on site analysis and detailed searches of the EBPC Act database to determine current and likely
biodiversity conditions.
The analysis highlights the importance of native vegetation with the study area particularly large significant trees
with nesting hollows. Remnant vegetation is scattered throughout the study area including native grasses and this
is supported with more recent native revegetation.
It is expected that 12 mammal, 3 reptiles and 32 bird species are likely to utilise habitat within the project area. It is
considered unlikely that any fauna species of conservation significance (other than the Common Brushtail
Possum) would be utilising the habitat within the project area.
The following recommendations have been provided to minimise the impact of the proposed stormwater
management feasibility project on the native flora and fauna within the survey area. The project is currently at a
preliminary / planning level, therefore the following primary recommendations are a guide for the next step of
developments.
•

Preserve areas containing remnant vegetation, significant trees and trees containing hollows.

•

Site specific flora surveys focusing on remnant vegetation and significant trees in the areas of disturbance (i.e.
proposed wetlands and infrastructure) should be conducted once the layout has been finalised and prior to
any site works being carried out.

For further details of the biodiversity assessment please refer to the EBS South Park Lands Stormwater
Management – Flora and Fauna Assessment December 2009.

2.14

Existing Services
Existing services in the vicinity of the South Park Lands that belong to service authorities are shown on Figure 2.3.
Note it is expected that there will be other services, for example irrigation pipes, that are not shown on Figure 2.3.
Of particular note are:

Brown Hill and Keswick Creek Stormwater Project
Stormwater Management in the South Park Lands Stage 1 - Feasibility Study
20090214RA2B.doc

Revision: B

13

•

An existing sewer that traverses the site from the Unley Road / Greenhill Road intersection to Peacock Road.
This sewer is very shallow and follows the alignment of the path which has been constructed in places on top
of the embankment created to provide sufficient cover over the sewer. The sewer crosses the creeks and
drains at locations where there are footbridges. These footbridges were however originally constructed as
structures to convey the sewer above the invert level of the creek or drain. This sewer is a rubber ring jointed
reinforced concrete sewer with a nominal diameter of 675mm. The sewer was laid in 1967.

•

An existing sewer that crosses Victoria Park from Fullarton Road to East Terrace. This sewer is a 225mm
nominal diameter pipe laid in 1903 and is of unknown material.

•

Electrical power conduits within the site parallel to Fullarton Road.

•

Underground power cables for lighting and irrigation pipes associated with sports clubs and lease holders.
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3

Glenside Campus
A major drainage line runs parallel with the northern boundary of the Glenside Campus site. This drain passes
under the Fullarton Road / Greenhill Road intersection and discharges into Parklands Creek within the South Park
Lands

3.1

Existing Stormwater Infrastructure
The open area within the north-western corner of the Glenside Campus site was excavated and landscaped by the
City of Burnside in the mid 1990s to provide temporary flood detention storage. The facility was designed at that
time to perform as follows:
•

50 year ARI flood level of 59.7 mAHD, contained entirely within the confines of the basin (flood storage
volume of 18,500 m3).

•

Concrete open channel designed to convey the 1 year ARI peak flow, such that flows overtop and spill into the
adjacent detention basin only for events of severity greater than the 1 year ARI.

A series of trash racks and a small wetland pond was incorporated into the design to allow for the capture of gross
pollutants. The City of Burnside services the racks, and recently invested in minor works to improve maintenance
access to the wetland ponds (for the purposes of de-silting). The trash racks, while not of sufficient size to capture
a significant proportion of the gross pollutants passing through this location, serve as one of the few opportunities
for interception of gross pollutants within the City of Burnside and the broader catchment.

3.2

Existing Sewer
There is a sewer easement located within the north-western corner of the site, which bisects the existing grassed
detention basin area. The depth of the sewer is approximately 2m below ground within the existing detention basin
and 3.5m below ground further to the south.
The sewer is a rubber ring jointed vitrified clay pipe with a nominal diameter of 225mm which was laid in 1976.
This sewer is shown on Figure 2.3.

3.3

Proposals for the Glenside Campus
The South Australian Government has recently decided to redevelop the Glenside Campus and more detail in
relation to this is given in Section 4.6.
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4
4.1
4.1.1

Previous Work and Current Initiatives
Flood Mitigation and Stormwater Management
Brown Hill Keswick Creek Stormwater Management Master Plan
The Brown Hill and Keswick Stormwater Management Master Plan is a plan approved under the provisions of the
Local Government (Stormwater Management) Amendment Act 2006. Detention of stormwater in the South Park
Lands is a component of the works proposed in the Master Plan. The Master Plan indicates a series of temporary
flood storage basins in the South Park Lands between Peacock Road and Fullarton Road. The Master Plan
proposes that these detention storages be created generally by raising existing footpaths so as to inundate the
existing surface. The concept for the detention storages proposed in the plan is included in Appendix A.

4.1.2

South Park Lands Flood Mitigation Project
This report was prepared for the Adelaide City Council by GHD in August 2005. The report concluded that:

4.2

•

The flood mitigation requirements can be met by constructing 6 storage areas in the South Park Lands.

•

Wetlands could be constructed in the southern part of Victoria Park and at the western end of the site
upstream of the point where the Creek passes beneath Greenhill Road.

•

There is significant scope for integrating flood mitigation measures, creek restoration works, water quality
measures, biodiversity enhancement and landscaping within the South Park Lands.

•

ASR may be viable, although additional assessments would be required to better evaluate its sustainability.

Glenelg to Adelaide Park Lands Recycled Water Project
The Glenelg to Adelaide Park Lands (GAP) Recycled Water Project will deliver treated wastewater from SA
Water’s Wastewater Treatment Plant at Glenelg to the Adelaide Park Lands where it will be reticulated around the
Park Lands for irrigation of the Park Lands.
The nominal capacity of the pipeline for irrigation use 16 hours per day during the summer months is 4GL/annum.
It is understood that the pipeline is capable of providing sufficient water to irrigate all of the Park Lands. In the
future, enhancements to the scheme may provide reticulated water into the City for use in buildings for, as an
example, toilet flushing and cooling tower water.
The project has been designed and constructed by the City Green Alliance and will be operated by the Alliance for
two years after which it will be handed over to SA Water to operate. In early January 2010 Adelaide City Council
commenced irrigation the Park Lands using recycled water. The salinity of the water is expected to be about
1,100mg/L. A soil and groundwater monitoring and adaptive management regime has been implemented as part
of Adelaide City Council’s Irrigation Risk Management Plan to minimise any impacts that the use of the recycled
water may have on plants or soils.
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4.3

Adelaide City Council’s Community Land Management Plan for Victoria Park/Bakkabakkandi
The Adelaide City Council is proceeding with an upgrade to facilities in Victoria Park now that the South Australian
Jockey Club has terminated its licence to use the Park as a horse racing track.
The upgrade is set out in the Adelaide City Council’s Community Land Management Plan for Victoria
Park/Bakkabakkandi. Of particular relevance in the Plan is the allocation of space north of Parklands Creek as a
stormwater wetland. The Outline Plan included in the Land Management Plan is reproduced in Appendix B.

4.4

Decisions of the Adelaide Park Lands Authority
At its meeting on 8 May 2007 the Adelaide Park Lands Authority (APLA) resolved that:
The Adelaide Park Lands Authority advises Council that the proposals outlined in the Brown Hill and Keswick
Creeks Flood Management Master Plan (December 2006) in so far as they impact on the Adelaide Park Lands are
supported in principle, subject to:
(a) Additions to the scope of projects in the South Park Lands to ensure opportunities for aquifer storage and
recovery are maximised;
(b) Additions to the scope of projects in the South Park Lands to ensure opportunities for biodiversity
enhancement, recreational benefits, and aesthetic quality are maximised;
(c) The inclusion of temporary flood storages within Glenside Campus grounds in the Master Plan to minimise
the size of any temporary flood storages required in the South Park Lands;
(d) Careful design of infrastructure;
(e) Appropriate consultation and approval processes;
(f) Works being staged and timed so that works in the South Park Lands commence subsequent to, and as an
integrated part of (and not a substitute for), commencement of major works elsewhere in the catchment;
(g) The Authority being further consulted on the design work in the South Park Lands as it proceeds.
Further communication with APLA occurred during the course of this investigation, with the Consultant Team
providing a project information update at an APLA meeting on 15 October 2009. The minutes recorded the
commitment by the Team to provide further similar updates.

4.5

Adelaide Park Lands Management Strategy
The Adelaide Park Lands Management Strategy, which has been adopted by Council, includes within it the
following references to the implementation of the Brown Hill and Keswick Stormwater Management Master Plan.
“Brown Hill and Keswick Creek Stormwater Management Plan implementation, including creation of
ephemeral wetlands linked to a biodiversity corridor in the South Park Lands.” (Future Project, page 24)
“Brown Hill and Keswick Creek Stormwater Management Plan implementation, including creation of
ephemeral wetlands linked to a biodiversity corridor in the South Park Lands.” (Natural Systems Targets and
Measures, page 39)
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4.6
4.6.1

Glenside Campus
Development Plan Amendment
The Glenside Development Plan Amendment has been prepared to guide the redevelopment of the Glenside
Campus and allow for its redevelopment for a new mental health facility and for residential and commercial
developments. Approval of this Plan was gazetted on 6 August 2009.
The DPA provides for open space adjacent Fullarton Road to be set aside as “Open space/stormwater
management”.
The Development Plan Amendment is available through Planning SA’s website.

4.6.2

Proposed Development of Glenside Campus
The State Government has announced that the Glenside Campus is to be redeveloped to provide new health
facilities on the site. As part of this development there will be a precinct for the Adelaide Film and Screen Hub and
areas for new residential and commercial development. A significant area has also been set aside for community
open space which is available to extend the current role of the north western part of the site for stormwater
management and wetlands.
SA Health have indicated through recent announcements that the transformed Glenside Campus will include “nine
hectares of publicly accessible open space, including a community park, wetlands, walking areas and an Under
16s soccer pitch on the Fullarton Road side of the site”, and that “the final size, design and other details will
depend upon work underway with the Brown Hill Keswick Creek Stormwater Management Group, which includes
the councils of the Cities of Adelaide, Burnside, Mitcham, Unley and West Torrens.”
The Site Master Plan released by SA Health showing the various proposed precincts on the Campus is included in
Appendix C. The relocation of staff and services on Glenside will be completed in early 2010, with the new
hospital planned for completion in July 2012.
SA health has advised that any redevelopment of the open space in the north western corner of the Campus would
ideally be completed by mid 2012 to ensure that it was completed prior to the commencement of residential
development on the site.

4.6.3

Glenside Detention Basin and Wetland – Concept Design Report
In November 2008 Tonkin undertook a study for the Brown Hill and Keswick Creek Stormwater Project that
assessed, at a concept level, the opportunity to create a larger wetland and detention basin in the north western
corner of the Glenside Campus. The resulting proposals which are a potential option for the site are reproduced
as Appendix D. This work has been utilised by SA Health in the master planning and consultation that they have
undertaken in relation to proposed open space provisions.
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5
5.1

Community Consultation – Key Issues
Context
An important component of this project has been ongoing communication and consultation with a range of
stakeholders.
A communications plan was developed at the project inception to guide the communication and consultation
activities for the feasibility study. A stakeholders list was developed by the team with input from the project
Committee. The stakeholders covered a range of sectors, namely:
•

Statutory authorities

•

Peak bodies and organisations with an interest in the South Park Lands

•

State Government departments and representative agencies with an interest in the South Park Lands

•

Local Government

•

South Park Lands’ community and user groups.

(See Appendix E for the full list of participating organisation and communication methods.)
The key objectives of the communication and consultation strategy were to:
•

Inform stakeholders of the project’s rationale and benefits both locally and for the wider catchment.

•

Ensure all identified stakeholders are well informed about the process used to develop a broad concept for
temporary flood water storage areas.

•

Provide opportunities for stakeholders to identify issues or opportunities for the project.

The key communication and consultation methods during the feasibility study were:
•

Introductory letter to stakeholders - outlining the project objectives and opportunities to
contribute their views.

•

Fact sheets –distributed to all those agencies and groups on the stakeholders list. The first fact
sheet outlined the project aims, what the feasibility would explore and how stakeholder views
and technical investigations would be used to prepare a concept option/s for stormwater
management. The second fact sheet provided a summary of the key consultation and technical
investigation outcomes and next likely steps of the project. (See Appendix F for copies of the
two fact sheets.)

•

Presentation to the Adelaide Park Lands Authority (15 October 2009) – outlining the study
process, consultation methodology and some preliminary investigation and consultation
outcomes.
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•

Ten (10) One-to-one stakeholder interviews –conducted with representatives from a range of
organisations that have a major interest in the South Park Lands. The interviews focused on
seeking comments on stormwater management in the South Park Lands, and key issues and
opportunities for the project. (See Appendix G for the interview template.)

•

Feedback form - distributed to thirty-six (36) user groups, including event and sporting licence
holders and interest groups seeking similar information that was sourced in stakeholder
interviews (See Appendix H for the feedback form template.)

•

Stakeholder workshop – held in late October to outline the key technical investigation and
consultation outcomes and gain feedback on the project team’s preferred concept option for the
possible location of temporary flood water storage areas. The workshop also outlined the next
steps for the project.

A collation of the key consultation findings drawn from stakeholder interviews, feedback forms, and a stakeholder
workshop are outlined below.

5.2

Key Issues and Opportunities
The consultation findings can be clustered into a series of themes:
Amenity and Open Space
The South Park Lands are recognised as providing a valuable buffer and boundary to the CBD. They are also seen
as important to the psyche of Adelaide and are perceived as the ‘lungs’ of the city. The South Park Lands are most
valued for the open space and significant European and native vegetation and biodiversity assets.
The historical elements such as Elm Avenue and Arbor Day Avenue and archaeological significance of the site are
also highly valued.
The majority of stakeholders identified that the South Park Lands has an important role to play in terms of
improving health and lifestyle through provision of open space for informal and formal uses.
A lack of open space in adjoining areas of the Cities of Burnside and Unley was also identified, with a strong desire
to see ease of access to the Park Lands maintained and improved for all users.
Water Storage and Stormwater Management
Many stakeholders believe that the management of flood waters is critical and needs to be the main focus of the
project. There was also an appreciation that this project will assist with water management in the City of Burnside
and other catchment councils’ areas. Opportunities to improve stormwater management particularly between
Fullarton and Unley Roads were identified.
The creation of temporary water storage areas in the South Park Lands to reduce the flood risk during heavy rains
is supported by the majority of those consulted. The design of the overflow water storage areas is seen as
important to many. Features designed to accommodate flood and stormwater management should be integrated
with the natural topography of the South Park Lands with provision made for floodwaters to spread across the
parks and retreat within a 24 – 48 hour period;
Water Quality and Reuse
A number of stakeholders emphasised that the project offers a great opportunity to improve water quality and to
explore water reuse. Further to this, the project is perceived to provide a valuable opportunity to manage water
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prior to its discharge back into the system. Many participants expressed enthusiasm regarding the opportunity to
create permanent wetlands and their capacity to improve the quality of water and create possible options for
Aquifer Storage Recover (ASR) that might be achieved in conjunction with the Glenelg to Adelaide Park Lands
(GAP) Pipeline project.
The quality of the fractured rock aquifers for use as storage, and the feasibility and associated costs of stormwater
re-use were raised as concerns by some stakeholders.
Integrity of the Park Lands
It is important to many of the participants that the integrity (i.e. biological, historical and amenity characteristics) of
the South Park Lands is retained. There was concern about the potential loss of the ‘original’ Park Lands and a
strong desire to see remnant vegetation such as that in Parks 16 and 17 retained. Some felt that further research
should be undertaken regarding how to best protect the ‘integrity’ of the South Park Lands prior to any construction
works being undertaken. The importance of recognising the traditional function of the Park Lands as a floodplain
was also emphasised by a range of participants.
Play and Interpretation
Many stakeholders were enthusiastic about the opportunities for creating ‘natural’ play elements into the design of
the water storage areas i.e. mounds, slopes and tunnel features for kids. Returning to a more natural system with
access to water for play and observation purposes was seen to be exciting and experiential.
There was also a desire to see historical and community education elements of the Park Lands featured in the
design, for example, the creation of an interpretive centre and board walks.
It was noted by many that any mounding to create the water storage areas should be sympathetic to the local
surrounds, minimising possible loss of open views and passive surveillance in the Park Lands.
Recreation Uses
Several participants identified that the South Park Lands offer many opportunities for increased recreational use in
the future. It was felt that much of the Park Lands could be enhanced by water holes and features which provide
passive recreational opportunities. Pedestrian and cycle linkage improvements throughout the South Park Lands
and to the city outskirts such as Porter Street, were popular ideas that would encourage increased walking and
cycling and improved health outcomes for young and old.
While the importance of retaining and enhancing some of the South Park Lands for formalised sport and recreation
activities was emphasised, some also stated that they would like greater recognition given to the unstructured,
passive recreation opportunities within the Park Lands and increased focus on creating a family friendly
environment.
Biodiversity
Importantly, stakeholders saw many opportunities to design the water storage areas in a way that actively supports
biodiversity in the Park Lands. There were suggestions made that the area could be linked with the ‘urban forest’
concept and 3 million tree program and was a ‘hot spot’ for urban diversity.
Many were keen to see a biodiversity corridor along Parklands Creek established with a boardwalk along side. It
was also a commonly held view that biodiversity improvements would recharge the soil moisture content and add
to tree health.
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Creek restoration and improvements and a well designed wetland which restored native habitats were also
identified as positive ways to promote biodiversity in the South Park Lands.
Further biodiversity studies to determine the extent of impact on the ecology communities prior to any works being
undertaken was suggested by one group and there was an emphasis placed on avoiding damage to historic and
significant trees when construction activities are in progress.
Glenside Campus
Creation of water storage area on the north-west corner of Glenside Campus was identified as a logical outcome to
complement the storage of flood water in the South Park Lands. Some saw this location as an ideal area for highly
visible wetlands which could reduce the water storage areas required in the South Park Lands to address flooding
risk.

5.3

Desired Landscape Characteristics
Several participants believed that the project provided opportunities to improve the amenity of the South Park
Lands, including creek restoration programs and enhancement e.g. laying back banks, creating riffle areas linked
with biodiversity assets.
Some of the other key desired landscape characteristics for the South Park Lands include:

5.4

•

Preservation of native vegetation and significant trees.

•

Restoration of the native riparian corridor along the Parklands Creek.

•

Development of a well designed billabong concept with habitat restoration e.g. bring bird and other wild life
into the wetlands.

•

Enhancement of the natural topographic features to create interest, linkages between water storage areas and
integration all along the corridor.

•

Minimisation of the use of hard infrastructure to areas which allow interaction.

•

Maximisation of the characteristics to achieve broader stormwater management outcomes.

•

Development of permanent wetlands of informal shape with board walks for recreation.

•

Development of infrastructure that has low maintenance requirements and creates a multi-use space.

Location of the Temporary Water Storage Areas
Most participants agreed that the location of the water storage areas should be selected to ensure that any
impacts or changes to the South Park Lands are minimised.
Water features and storages should be considered in contained areas of the Park Lands and be designed to
minimise impact on local biodiversity, and existing heritage and structural items within the Park Lands. Water
features were seen by many as an exciting and attractive outcome of the project.
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Some felt that a small number of larger, temporary water storage areas were preferred over multiple smaller water
storage areas, while others thought that the use of natural topography and integration of the water storage areas
was more important than the actual numbers. A natural solution to flood mitigation was sought by most consulted.
Overall, stakeholders who attended the workshop felt that it was generally acceptable to concentrate water storage
areas in two locations within the South Park Lands and one in the adjacent Glenside campus area.
Victoria Park was identified as a logical location for a temporary water storage area and water quality treatment
given the amount of available open space to capture significant amounts of water and the endorsed Victoria Park
Master Plan incorporating a wetland in this location. In addition, levies near sports fields and playgrounds could be
also used as viewing mounds and play features i.e. have a dual purpose as water storage area and for recreational
use. However these need to be designed and located sensitively to prevent loss of passive surveillance.
Areas of the South Park Lands which were considered unacceptable for temporary water storage included:

5.5

•

Along tree lined paths and in areas with significant trees, indigenous and remnant vegetation.

•

Areas where passive surveillance is already compromised.

•

Sporting fields, playgrounds and open areas of high public use which would be compromised by a periodic
loss of recreational amenity.

•

Where obvious infrastructure could not be adequately ‘flood proofed’.

•

Historic sites such as Elm Carriage Drive, Osmond Gardens and in Park 16 where poplars north of the creek
provide a habitat for birds of prey and have special European landscape characteristics.

Overall Most Desired Elements
The most desired elements for the project identified from the stakeholder interviews and workshop include:
•

Flood mitigation: detaining flood water and controlling the movement of water throughout the South Park
Lands must be a main focus;

•

Integrity of the Park Lands: maintaining native and remnant vegetation and improving biodiversity;

•

Use of the natural topography: creating and integrating flood storages and maximizing opportunities along
the creek corridor;

•

Open space: retaining an open space buffer to the city;

•

Recreation: enhancing informal and passive recreational use of the Park Lands;

•

Accessibility: Maintaining good public access and cycle and pedestrian linkages; and

•

Water management: Improving water quality and opportunity for capture of stormwater for community use.
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5.6

Other Comments
A majority of those consulted were keen not to see amenity improvements / aesthetics over rule flood management
issues. Integration of amenity improvements as part of overall stormwater management measures for the Brown
Hill and Keswick Creek catchment was identified as a priority.
There was a desire to see the project integrated as part of Adelaide City Council’s planning processes, including
Park Lands development. Strategic planning to ensure the natural assets of the South Park Lands is maintained
and enhanced, and ad-hoc activities being implemented, was re-iterated as being important by some stakeholders.
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6

Flood Mitigation Storage

6.1

Introduction
This section summarises the key results from the investigation of options for the location and layout of the
stormwater detention storages within the South Park Lands and Glenside site. The options presented are at a
concept level and it is expected that further refinement to these concepts will occur during future design stages of
the project.

6.2

Design Criteria

6.2.1

Flood Management Plan Criteria
In relation to flood mitigation, the key performance outcome of the design was originally outlined as follows:
•

Proposed/desired 100 yr ARI flow for Parklands Creek outflow is less than 7.0 m3/s.

This target was assigned to ensure that:

6.2.2

•

The section of Parklands Creek downstream of Greenhill Road, through to the confluence with Glen Osmond
Creek, will have sufficient capacity for the peak 100 year ARI event; and that

•

Peak flows within Keswick Creek below the confluence are limited to within a range that is manageable for
further flood mitigation works downstream, such as the proposed diversions from Keswick Creek to Brown Hill
Creek.

Design Criteria Refinement
Further work has since been undertaken to determine whether increases in the design Parklands Creek flow rate
(which would reduce the detention volumes required within the Park Lands) are feasible, without impacting on the
two objectives outlined above. This work has included:
•

The establishment of a 1-D Hec-ras hydraulic model of Parklands Creek from Greenhill Road to the
confluence, to assess channel capacity opportunities and constraints, and

•

Review of the broader hydrological implications in relation to changes in peak flows to Keswick Creek as a
result of higher Parklands Creek flows

The key results and findings of this further work are reported below.
Parklands Creek Hydraulic Capacity
A 1-D hydraulic model of Parklands Creek has been created utilising the Hec-ras computer backwater curve
model. Data from a range of sources including culvert design drawings, surveys and field observations were
collated to define the channel geometry and characteristics. The model was executed for flows ranging between 7
and 10 m3/s to assess channel capacities and locations where excedance is predicted to occur.
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The hydraulic performance of the existing creek channel is illustrated in the longitudinal profile presented in Figure
6.1 below.
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Figure 6.1

Parklands Creek (existing condition) Hydraulic Longitudinal Profile

The resultant analysis highlights that there are capacity constraints associated with the creek crossing at Young
Street and within the culvert section from the South Park Lands under Greenhill Road extending into Palmerston
Road. Other enclosed sections, including Roberts Street culvert and the longer section extending upstream from
King William Road have a capacity of at least 10 m3/s.
Adjustments were made to the model to assess the scope of upgrade works necessary to achieve an overall
channel capacity of 10 m3/s. This capacity was found to be achievable through the replacement of the Young
Street crossing with a larger culvert structure (2.1m wide x 1.8m high) and duplication of the Greenhill Road culvert
with a new 1200 mm diameter pipe.
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Parklands Creek (with upgrades) Hydraulic Longitudinal Profile

It is likely that the Young Street culvert upgrade design will need to have regard to underground services that pass
close to or through the existing structure. The duplication of the culvert from the South Park Lands is expected to
terminate at a point in Palmerston Road where the new pipe can be let into the side wall of the old tunnel structure.
In addition to Parklands Creek, some consideration needs to be given the effect on flood frequency at and below
the junction with Glen Osmond Creek. As summarised on Figure 6.3, future works have the potential to remove a
number of ‘bottlenecks’ within the system which may have the effect of increasing flood risk to properties in a
section between the Le Hunte Street crossing and the confluence, within which the Flood Management Master
Plan is silent. Hence it is recommended that further more detailed work be undertaken to:
•

Explore constraints and opportunities for the channel to safely convey the 100 year ARI flow

•

Identify works necessary to achieve this outcome.
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Creek Capacity Issues
Figure 6.3

Creeks Hydrology
The hydrological model developed by DTEI that underpins the Brown Hill Keswick Creeks Flood Management
Master Plan has been adjusted to test the impact of reducing detention storage within the Park Lands and
increasing flow discharged into Parklands Creek, downstream of Greenhill Road. The results are summarised in
Table 6.1 below.
Table 6.1

100 year ARI Hydrological Scenarios

Design Scenario

Location

Larger detention storage
Smaller detention storage

90 minute duration

24 hour duration

Greenhill Road

6.25

7.1

Goodwood Road

34.5

30.2

Greenhill Road

8

9.9

Goodwood Road

35

32.4

The shorter duration event (90 minutes) produces the peak flows in Keswick Creek at Goodwood Road, while the
longer duration event (24 hours) produces the maximum outflow from the Park Lands detention storages into
Parklands Creek downstream of Greenhill Road. These ‘critical’ maximum flows are depicted in bold typeface in
the table above.
These results highlight that:
•

The reduction in detention storage results in a very small increase (from 34.5 to 35 m3/s) in Keswick Creek
peak flows, for a corresponding large increase in peak outflow from the Park Lands (from 7.1 to 9.9 m3/s)

•

The reduction in Park Lands detention storage between the two scenarios is approximately one third

It is important to note that the preliminary design development currently underway for the diversions of Keswick
Creek flows to Brown Hill Creek has adopted a Keswick Creek 100 year ARI peak flow of 36 m3/s.
Conclusion
Based on the findings presented above, it is considered feasible to adopt a 100 year ARI outflow discharge limit
from the Park Lands detention storages of 10 m3/s, subject to works being undertaken at Young Street and
Greenhill Road to remove capacity constraints.
The hydrological modelling demonstrates that increasing the outflow from the South Park Lands from 7 m3/s to
10 m3/s will increase the 100 year ARI design flow at the confluence from 34.5 to 35.0 m3/s. While this in isolation
is not considered to be significant, further work is 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, namely the Park Lands detention storages, Creek diversion drains, and capacity upgrades to
Glen Osmond Creek.

6.3

Proposed Concept Overview
The concept for creation of sufficient detention storage is discussed below.
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Glenside Campus
This component expands on the existing grassed detention basin area within the north-western corner of the site
that was developed by the City of Burnside in the mid 1990s. The opportunity is available, through redevelopment
of the site by the State Government (SA Health), to further utilise this part of the site for stormwater wetlands and
flood mitigation storage.
It is envisaged that the existing drainage channel would be reconstructed in a manner that allows for flows in
excess of the capacity of the downstream culvert (approximately 15 m3/s) beneath the Fullarton Road / Greenhill
Road intersection to spill into the wetlands / flood storage area located immediately to the south. Regular low
flows would also be diverted through these wetlands. The required flood mitigation storage volume is estimated to
be 30ML. This would eliminate the need to upgrade the culvert under the Fullarton Road / Greenhill Road
intersection, as recommended in the Flood Management Master Plan, while also allowing for a range of other
stormwater management objectives to be realised, including:
•

Significantly increased Gross Pollutant capture

•

Water quality improvement

•

Stormwater harvesting and reuse (subject to ASR feasibility)

•

Significant improvements in biodiversity and amenity within precinct

•

Attenuation of flows to assist in reduction of creek channel scour downstream within the South Park Lands.

Victoria Park Storage
This component is designed to divert all flows out of the creek in excess of 7 m3/s (via a side weir flow set into the
creek bank) and store these floodwaters in the area of the proposed wetlands. The required storage volume is
estimated to be 75 ML.
The attached plan shows one way in which 75 ML could be accommodated in Victoria Park, in combination with a
wetlands. The extent of the storage is compatible with the Victoria Park Master Plan.
Park 20 Storage
This component is designed to receive the regulated 7m3/s flow from Victoria Park, and all of the other incoming
‘unmitigated’ flows from the City and Glen Osmond Road. This storage would be achieved via a levee with
opening(s) within the creek channel(s) design to allow 9 m3/s to pass. The required storage volume behind the
levee is estimated to be 20ML.

6.4

Hydrological Modelling
A hydrological model of the Keswick – Brown Hill Creek catchment was previously prepared (Transport SA, 2003)
to support the floodplain mapping study (HydroTasmania, 2003). This hydrological model was used in the early
stages of concept design development to verify that the proposed approach had the potential to achieve the
project objectives, prior to undertaking more time intensive and rigorous hydrodynamic modelling analysis
(described in Section 8) that was applied to refine the final concept.
This early modelling has been carried out using the RRR model, which had previously been calibrated to historical
storm events where instream flow gauge records were available.
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Key results from the hydrological model in relation to the performance of the concept are summarised in Table 6.2
below, although it should be emphasised that these results do not correspond to the final concept design
presented in this report.
Table 6.2

100 year ARI (Early concept) Hydrological Model results
Victoria Park Storage1

Park 20 Storage

116 ML

55 ML

Critical Storm Duration (Volume)

24 hr

24 hr

Downstream peak flow

5 m3/s

7 m3/s

Peak Storage

1

Assuming existing flood storage (18ML) within Glenside site is retained

These results provided an early indication that 2 flood storages in the South Park Lands (in combination with flood
storage within the Glenside site) could achieve the project objective.
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7

Project Opportunities

7.1

Landscape Principles
The following principles have been developed to guide the development of options to achieve the objectives of the
project.
1.

To catch and detain flows early in upstream locations

2.

To preserve existing native vegetation and 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

5.

To minimise the use of hard infrastructure

6.

To minimise the footprint extent of works and influence within the wider Southern Park Lands

7.

To show the flooding caused by a range of ARI’s and to provide an appreciation and understanding of the
water movement

1.

To catch and detain flows early in upstream locations

Catching and detaining flows in upstream location slows the 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. Locations were selected to reduce the impact on existing recreation areas, facilities and
commonly used locations.
The Glenside wetlands provide the first water detention area and determines the flow rate of water entering the
South Park Lands from the eastern catchment.
2.

To preserve existing native vegetation and significant trees

The preservation of existing vegetation 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.
The opportunity for enhancing existing and establishment of new native grass meadows will be investigated
through concept design development.
3.

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.
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4.

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 additional native trees, under storey and habitat creation. Works will be coordinated with the Adelaide
City Council biodiversity team.
5.

To minimise the use of hard infrastructure

The park lands character is of softer landscape components with a minimal level of hard infrastructure and
intrusive controls. The design of the flood mitigation will utilize softscape and earth mounding to shape and control
water flows to minimise the extent of concrete or rock headwalls, retaining and weir structures.
6.

To minimise the footprint of extent of works and influence within the wider Southern Park Lands

The existing uses of the South Park Lands are to be maintained with minimal disruption to activities and events.
The area of influence and the total detention capacity will be balanced to provide temporary storage and efficient
drainage to minimise the duration of water held within the system.
7.

To show flooding caused by a range of ARI’s and to provide an appreciation and understanding of
the water movement

The modeling of water movements allows for the consideration of a range of flood events from the regular
seasonal winter rainfall through to the 1:100 year events. The scenarios will provide an indication of the potential
water footprint and area of influence throughout the South Park Lands.

7.2

Project opportunities
The following project opportunities have been identified through design team workshops and public consultation as
elements to be explored and developed through the future design stages
•

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

•

Kiosk/Information Booth associated with the Victoria Park wetlands

•

Publicly accessible Wetlands

•

Wildlife and birdlife refuges to be created as part of the wetlands

•

Interaction with water through viewing areas, platforms and boardwalks

•

Spectator viewing mounds and terraces on retention embankments

•

Use of storm water for permanent wetlands
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7.3

•

Use of storm water for irrigation

•

Use of storm water for irrigating Greenhill Road and Fullarton Road street trees.

Feasibility Outcomes
A preliminary design scenario has been produced based on the hydrological performance requirements and the
project landscape principles. An overview of this is shown on Figure 7.1.
The key elements of flood mitigation are water flow and capacity. Managing flow allows for the sizing and extent of
required infrastructure and for the slowing down of water movements. This mitigates the erosive force of moving
water and reduces the velocity of water entering and exiting the system.
Capacity allows for the temporary detention of flood water reducing risk downstream and allowing for general
improvement of water quality. The capacity ensures peak water volumes are detained and released in a controlled
manner into the downstream catchment.
The feasibility of an ASR system within the South Park Lands is also dependant on the predicted total water input
and the performance of the aquifer over time.
Previous studies identified multiple locations within the study area that were suitable for flood mitigation. These
studies were made prior to the development of the Victoria Park Master Plan and were constrained by the
infrastructure of the horse race track.
The former horse race track has been removed and staged development works are occurring in accordance with
the Victoria Park Master Plan (Oxigen 2008). The opportunity to utilise land to the south of Victoria Park is now
possible which potentially reduces the total number of flood mitigation sites required through the park lands and
reduces the impact on existing recreational and natural land uses.
The preliminary design utilizes three potential temporary storage locations to mitigate flood waters. The locations
recognise the importance of existing vegetation and utilize existing land form to provide an efficient means of flood
mitigation.

7.4

Glenside Campus
The redevelopment of the Glenside site provides the opportunity to substantially improve upon the existing
concrete open channel, small ponds, trash racks structure, and grassed detention basin, in a manner that achieves
‘higher value’ open space. In the master planning of the site, SA Health have made available sufficient land in the
north-western corner of the site for the existing stormwater elements to be replaced with:
•

New gross pollutant trap and sedimentation structures that achieve high capture efficiencies, thereby
substantially reducing pollutant load inputs to the South Park Lands and the wetlands

•

New wetlands, visible from Greenhill and Fullarton Roads that provide high levels of amenity and water quality
improvement, and the potential for passive recreation and stormwater harvesting opportunities.

•

Increased flood storage capacity (from 18.5ML to 30ML), sufficient to contain the 100 year ARI inflows to
within the capacity of the existing culvert under the Greenhill Road / Fullarton Road intersection, thereby
avoiding both the need for a costly duplication of this section, and larger detention with the South Park Lands
as previously envisaged by the Flood Management Master Plan.
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Concept Plan - Overview
Figure 7.1

Concept design work completed to date indicates that the above can be achieved within the land available
(including SA Health’s desire to include a junior soccer pitch with the open space precinct). The excavation
required to increase flood storage capacity is capable of being achieved without the need for removal of significant
trees. The concept design is shown on Figure 7.2.
A sewer main that bisects the existing basin site would need to be reconstructed around the perimeter of the
wetland site.

7.5

Victoria Park (Bakkabakkandi)
Environmental flows will continue along the existing alignment of the Parklands Creek with excess water diverted
to a wetland system. This system is expected to consist of a series of linked open water bodies with the potential
for creation of permanent water bodies. The wetland system would also include infrastructure and public amenities
including boardwalks and lookouts, park furniture and spectator viewing mounds overlooking the wetland and
activities occurring in Victoria Park. The concept design is shown on Figure 7.2.
The water circulation system would be designed to circulate and improve water quality before directing water to
rejoin the Parklands Creek at Beaumont Road.
Control of water levels would be through earth mounding and weir structures to retain some water within the
system. The creation of permanent water bodies has been widely supported during community consultation and is
in accordance with community expectations for the site.
A temporary water storage volume of 75ML is expected to be achieved within the bounds of the existing creek
alignment, Victoria Park playing fields, Fullarton Road and Beaumont Road. Native significant trees would be
incorporated into the wetland system to provide shade and habitat.

7.6

Park 20 (Kurrangga)
The converging Parklands Creek and collected stormwater from the southern area of the City of Adelaide meet at
the southern end of Park 20 where water will flow into a flood zone before exiting under Greenhill Road into the
City of Unley. The existing earth mounds around the tennis courts would be incorporated and extended as
boundary edges for water containment. The concept design is shown on Figure 7.3.
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. The adequacy of the sewer to take construction and
additional soil loads will need to be considered during the next phase of the design. Reconstruction of some
lengths of the sewer may be required.

7.7

Parklands Creek, Unley
Higher regulated outflows from the South Park Lands can feasibly be achieved, thereby reducing the impact of
flood storage requirements on the Park Lands. Two sections of the creek downstream of the South Park Lands
will require upgrades to provide a consistent 100 year ARI flow capacity in the range of 9 - 10 m3/s. These works
include duplication of the culvert under Greenhill Road, and replacement of the culvert crossing at Young Street.
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Figure 7.3

7.8

Outcome Summary
The feasibility outcome provides the required water holding capacity to mitigate flood risk and allows for a number
of environmental and public benefits through the creation of accessible wetlands and improvements to the natural
environment.
The existing landscape character and recreational use of the South Park Lands is valued and recognized, ensuring
new works are appropriate for the context of the park lands and their contribution to the well being of the
community. Locations for earthworks are selected to minimise disturbance of existing vegetation and retain native
significant trees to ensure preservation of the park lands character. Supporting landscape works including
revegetation, removal of debris within creek lines and reinstatement of access paths will be reviewed during
concept development.
Community values of accessible open space and the planning and design heritage of the park lands are
recognized and incorporated through minimisation of the flood mitigation works footprint and retention of sport and
recreation opportunities.
The corridor of water movement is controlled to retain the use of existing sports fields and to reduce the impact of
seasonal flood waters on organized sport. Formal landscape assets including display gardens and playgrounds are
retained and the extent of hard infrastructure is reduced through select earthworks and landscape treatments. The
use of rock interspersed with vegetation for erosion control will reduce the impact of hard infrastructure within the
landscape settings.
The feasibility outcome provides a sustainable solution that achieves the hydrological performance requirements
and enhances the landscape character and use of the South Park Lands as community recreation open space.
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8

Hydrodynamic Modelling
A detailed two dimensional (2D) model was created 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 seeks to confirm
the feasibility of the proposed concepts.

8.1

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 one-dimensional 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.

8.2

Modelling Approach
Two models were developed; an existing model showing the existing flood extents and a design model, which
includes the proposed 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.
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 8.1.
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Table 8.1

Roughness Coefficients

Type of Land Use

Manning’s n

Houses/residential areas, obstructions to flow
Medium density residential and commercial
Roads
Dense sections of channel
Medium dense sections of channel
Partly lined sections of channel
Grassed areas and bare ground
Park Lands scattered trees

0.2
0.3
0.03
0.07
0.06
0.022
0.035
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.
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 DTEI 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.
It was found that the critical durations for each basin were:
•

Glenside

90 minutes

•

Victoria Park

6 hours

•

Park 20

4.5 hours
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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.

8.3

Tuflow Modelling Assumptions
The following assumptions apply to the South Park Lands Tuflow model.

8.4

•

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.

South Park Lands Models
The existing South Park Lands model uses the natural topography, creek alignments, roads and culvert crossings
to determine the extent of the existing flood inundation.
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 storage sites.
The Glenside site redevelopment concept plan includes an area available for wetland and flood mitigation
measures. This plan was used to define an area and preliminary design levels for the proposed detention storage
within the Glenside site. The proposed detention basin and the existing Fullarton Road culvert were included in the
model to determine the flood storage behaviour and extent of inundation.
The stormwater flow enters Parklands Creek via the 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 converges with other channels from the southern side of Adelaide
City. The preferred alignment of the proposed mound and the natural topography of the land would contain the
flood waters prior to exiting through the Greenhill Road culvert. The model would determine the extents of the
temporary flood storage.
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8.5

Results
A total of 9 models were run for a range of storm durations and include:
•

Existing model 90min duration

•

Existing model 24hr duration

•

Design model 90min duration

•

Design model 4.5hr duration

•

Design model 6hr duration

•

Design model 9hr duration

•

Design model 12hr duration

•

Design model 18hr duration

•

Design model 24hr duration

Upon completion of each run, maximum flood depths, AHD levels and flow hydrographs were generated.
In terms of the current situation, as depicted in Figure 8.1, the results of the floodplain mapping indicates the 100yr
ARI flow into Unley from the South Park Lands currently comprises of the following:
•

Flow through the Greenhill Road Culvert

9.6m3/s

•

Flow over Greenhill Road

6.8m3/s

•

Total flows from Park Lands into Unley

16.4m3/s

The design flood extents, Figure 8.2, show 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. Table 8.2 summarises the design floodplain modelling
results.
Table 8.2

Concept Design 100 year ARI Performance Summary

Storage Volume (ML)
Peak Outflow

(m3/s)

Glenside Storage

Victoria Park Storage

Park 20 Storage

34.5

75

20

16.4*

7.4

8.8

Critical Duration
90 minutes
6 hours
4.5 hours
*Note that the proposed maximum level of water in the Glenside storage is higher than the current level. As a
result the flow through the culvert beneath Greenhill/Fullarton Roads has increased from 15.2m3/s (University of
South Australia 1995) to 16.4m3/s.
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8.6

Comparison of Results with Previous Modelling
The extent of inundation for the existing scenario was visually compared with Hydro Tasmania’s Brown Hill –
Keswick Creeks 2006 Flood Plain Mapping results. The two flood inundation maps are consistent and generally
show shallow sheet flow over the South Park Lands with pockets of deeper areas.
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9
9.1

Stormwater Treatment and Harvesting Potential
Capability of a Scheme to Harvest Stormwater
A successful stormwater harvesting scheme requires a number of factors to be viable. These are:
•

Catchment yield – a supply of stormwater for the scheme.

•

Wetland capacity – a sufficient area to capture water during rainfall events and treat it sufficiently for use or
storage in the aquifer.

•

Aquifer potential – somewhere to store water to balance out supply and demand, usually seasonal.

•

Demand – a viable stormwater harvesting scheme requires there to be a use for the water.

•

Owner and operator and appropriate administrative arrangements.

These requirements are discussed in detail below.

9.2

Catchment Yield
The area of the catchment upstream of Victoria Park is 690ha. Of this approximately 90% is urban and 10% is
open space. The estimated annual runoff (yield) from this catchment for a historically typical rainfall year is
720ML. The possible range of yields for dry years through to wet years is 400ML to 1200ML respectively.
It is important to be mindful that other stormwater harvesting projects upstream have the potential to reduce the
annual yield from the catchment. However it is considered that there is insufficient open space to allow for capture
of runoff upstream of Victoria Park that will impact greatly on the viability of stormwater harvesting in the South
Park Lands other than potential stormwater harvesting that may be associated with the flood storage proposed for
the Glenside Campus. As urban consolidation continues it is possible that annual yield will increase.

9.3

Wetland Capacity
The proposed Victoria Park Wetland requires sufficient capacity to capture and treat stormwater to a quality
suitable for re-use or aquifer storage.
The pollutants generated by the catchment would need to be removed through a treatment train process to allow
easy maintenance and protection of the wetland. It has been proposed that a gross pollutant trap (GPT) and
sedimentation basin are constructed upstream of the wetland within the Glenside site. This would prevent unsightly
rubbish and high sediment loads from clogging the wetland.
Environmental base flows would bypass the wetland for the benefit of Parklands Creek. All other minor flows would
be diverted to the wetland. Larger flows would bypass and continue down the creek to protect the wetland from
damaging high velocities.
The bathymetry of the wetland would be designed to allow for optimum treatment of stormwater inflows. High
length to width ratios with varying water depths and plant distribution would reduce velocities, allow water
circulation and provide treatment through settlement and nutrient uptake.
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The water levels within the wetland would be allowed to fluctuate over wet and dry periods up to a maximum level.
Above this level it is proposed that 0.5m of water is detained for a minimum of 72 hours to achieve sufficient
treatment for injection into the aquifer. Above this level water would overflow back to Parklands Creek.
The proposed wetland was modelled using MUSIC (Model for Urban Stormwater Improvement Conceptualisation).
The wetland water level fluctuations, water quality improvement and harvesting potential were modelled using 32
years of daily rainfall data from Kent Town.
The following preliminary wetland characteristics were modelled:
•

Surface area – 3.3ha

•

Permanent pool volume – 10ML

•

Active storage depth for water re-use – 0.5m

It is anticipated that the wetland would provide adequate water quality improvement suitable for injection into the
aquifer. The results of the modelling are summarised in Table 9.1.
Table 9.1

Potential Water Quality Improvement

Pollutant

Total Suspended
Solids

Total
Phosphorus

Total
Nitrogen

Gross
Pollutants

68

59

41

78

% Pollutant Reduction

Note: These figures are based on the preliminary concept design with a detention time of 72 hours. They are indicative only and
are subject to change depending on the configuration of the wetland.

The harvesting potential was also modelled using MUSIC. Assuming no constraints on demand or the ability to
store and use the water from the wetlands the wetland could potentially supply up to 350ML of treated stormwater
per year. In reality the capability of the aquifers in the region will probably limit the capacity of a reuse scheme in
the South Park Lands; this is discussed in more detail below.

9.4

Aquifer Potential
A desktop analysis of existing groundwater data was undertaken by Australian Groundwater Technologies (AGT).
The results of the analysis are contained in standalone report “South Park Lands ASR Potential” AGT Report No
2009/914 07/09/2009. There are three possibilities for the establishment of an ASR scheme in the South Park
Lands Area. These are discussed separately in the following three sections. The wells and the area of aquifers
referred to below are shown on Figure 9.1
Southern End of Victoria Park.
The existing well (22151) completed in bedrock at the southern edge of Park 16 could be utilized. Based on
experience in fractured rock aquifers at other operational ASR sites, an injection/extraction rate of some 8 L/s and
storage capacity of 50-100ML/yr are considered to be realistic.
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However, there are risks associated with ASR in the fractured bedrock aquifer including:
•

Potential low Recovery Efficiency, due to the brackish ambient groundwater and typically greater groundwater
flow velocity (compared to a porous aquifer),

•

Discharge boundary conditions, which potentially could compartmentalise the aquifer. This in turn would
potentially limit the storage capacity of the aquifer and necessitate the establishment of additional wells,

•

Should additional wells be required to store the design volume of water, there is no guarantee that adequate
well yields will be obtained, given the heterogeneous nature of fractured rock aquifers. Furthermore, there is
no guarantee that each plume around each well (in a wellfield) will amalgamate into a large plume to provide
lower salinity extracted water.

An injection trial to further evaluate some of these risks (low recovery efficiency and occurrence of discharge
boundaries) has been commissioned by the City of Adelaide. This is scheduled to be carried out by staff from the
Department of Water, Land and Biodiversity Conservation (DWLBC).
Area near the Corner of Peacock and Greenhill Roads
The shallow T1 aquifer (Hallett Cove Sandstone) near the corner of Peacock and Greenhill Roads may be a
suitable target aquifer. Depending on the required rate of injection/design volume of water to be stored, a number
of wells at 100-150m spacing may be required.
The storage capacity will be limited by the shallow depth and the thin thickness of the aquifer. Whilst drilling (and
associated well discharge testing) of at least 2 investigation wells would be required to test the extent and storage
capacity of the aquifer, it is unlikely that a storage capacity significantly greater than 100ML/yr is viable.
Assuming an injection rate of 3L/s/well and an injection period of 100 days/yr, some 4 wells will be required to
inject 100ML/yr.
The potential of the bedrock aquifer in this area will necessitate the drilling of a 200m deep investigation well. The
risks associated with this type of aquifer have been outlined above.
Glenside Area
There is an existing well (11758) completed in the T3 aquifer at the South East corner of the Glenside site.
Although the recorded extraction rate is positive (13 L/s), the carbonaceous nature of the aquifer is problematic for
injection. Should the well still be operational, an injection test is recommended. Investigation of the deep bedrock is
not recommended due to the high cost of drilling coupled with the risk of low yield and low recovery efficiency.
Summary
Aquifer storage and Recovery schemes have been successfully implemented in Adelaide in areas where a good
limestone aquifer exists. This is typically in the western suburbs and northern suburbs of Adelaide. These
aquifers do not exist below the South Park Lands.
Based on the desktop analysis of the aquifers in the study area the only likely targets for storage are either the
fractured bedrock or the Hallett Cove Sandstone which exists at the western end of the study area.
There are a number of risks associated with the fractured bedrock, particularly that injected water may not be
recoverable, the native groundwater is too saline for use and there is no guarantee that another well would
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intersect fractures or that two wells relatively close together would be hydraulically connected. The capacity of the
existing well in the Victoria Park is estimated to be in the range 50 -100 ML per annum. 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 injection test commissioned by the City of Adelaide will further
inform this decision.
The Hallett Cove Sandstone (T1 aquifer) which only exists at the western end of the site is relatively shallow and
thin and it is estimated that it would have a maximum capacity of 100ML per annum. This would require 4 wells at
about 100m to 150m spacing.

9.5

Demand
A number of possibilities exist for the use of treated stormwater. These are discussed below.
Local Use
Irrigation of playing fields in the South Park Lands and Victoria Park provides a potential demand for water from a
stormwater harvesting scheme. As an example and assuming irrigation requirements of around 670mm/year a
volume of 100ML of water would be sufficient to irrigate approximately 15 ha of playing fields. This correlates
roughly to the area occupied by playing fields in the southern half of Victoria Park as proposed in the Concept
Master Plan (Appendix B)
Reticulation to Adjoining Residential Areas
Use in an adjoining residential area for irrigation and toilet flushing would be feasible but is not considered to be a
practical option unless combined with a larger project because of the overheads involved in administration for a
large number of relatively small consumers. Issues about assurance of water quality and continuity of supply
would also mitigate against this as an attractive option.
Reticulation to Other Open Space in the Vicinity
Open spaces in close proximity to Victoria Park include Webb Oval on Conyngham Street, open space developed
on the Glenside Campus and Unley Oval all of which are potential users of harvested stormwater. Whether or not
use of water from the South Park Lands is a financially viable option depends on other sources of water that may
be available to these sites including recycled water from the GAP. Preliminary advice from the City of Burnside
(Steve West) is that Council considers a standalone scheme at Webb Oval to be more cost effective than piping
water from Victoria Park.
Reticulation through the GAP
The Glenelg to Adelaide Park Lands (GAP) pipeline reticulates treated effluent from the Glenelg Wastewater
Treatment Plant around the Park Lands. Pipes pass through Victoria Park and conceivably harvested stormwater
could be injected into this pipework either to supplement treated wastewater or for transport to other parts of the
Park Lands. Currently it is understood that the GAP project will deliver adequate quantities of irrigation quality
water to the City of Adelaide. Whether the combination of stormwater and treated wastewater opens up greater
opportunities for industrial use of GAP water, e.g. for cooling towers, because of its lower salinity is not yet clear,
although SA Water (John Ringham verbal discussions with Nicholas Newland) has expressed interest in this
concept, subject to further assessment. Note however that the capacity of the GAP is much greater than the
quantity of water likely to be harvested in the South Park Lands and therefore the impact on salinity may be
modest at best.
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Other Schemes
The Eastern Region Councils are currently developing a proposal for stormwater harvesting and reuse.
Preliminary advice is that this scheme could involve a pipeline ultimately extending from Tea Tree Gully to Unley
and that this pipeline would pass close by Victoria Park. Technically it could be possible to integrate the two
projects but more information in relation to the details and timing of the Eastern Region proposal is required before
any comment can be made about the practicality of integrating the two projects.

9.6

Owner and Operator of a Scheme and Administrative Issues
Potential owners and operators of a stormwater harvesting scheme would be determined by the Brown Hill
Keswick Creek Stormwater Project group of Councils or possibly SA Water. Ultimately a decision about who
would own and operate the scheme would be dependent upon what the harvested water was being used for.
The simplest arrangement would be where the owner of the harvesting facilities, treatment wetland and ASR
infrastructure was also the sole user of the harvested water. This would be possible in the case where the water
was used to irrigate playing fields in Victoria Park and the City Council would be the logical owner and operator of
the scheme.
Any other of the potential uses for the water set out above would require the involvement of more than one party
and consequently potentially complex agreements between parties, that would need to deal with price, assurances
in relation to the quality of water, continuity of supply and monitoring of supplied water. Considerably more work
needs to be done if any of these “offsite” use of the water or supply to other parties are to be pursued.

9.7

Summary
•

A wetland in Victoria Park with a footprint of approximately 3 ha could potentially harvest up to 350ML per year
from Parklands Creek if there are no constraints on the storage or demand for the water downstream of the
wetland.

•

The aquifers in the vicinity of Victoria Park that are a potential for ASR include the fractured rock aquifer that
underlies the whole area and the Hallett Cove sandstone that exists in the western part of the study area.
Neither of these aquifers is ideal for Aquifer Storage and Recovery and are likely to limit the amount of water
that can be harvested from Parklands Creek. ASR potential in this part of Adelaide is considered “low” from a
hydrogeological perspective. Further aquifer testing is required before ASR could be considered to have a
“high degree of certainty”. It is noted that the City of Adelaide has commissioned tests on an existing well in
Victoria Park that is in the fractured rock aquifer that will help quantify the risks associated with that well.

•

100 ML would be capable of irrigating approximately 15 ha of playing fields.

•

The GAP pipeline currently provides an adequate source of water to meet the irrigation demands of the Park
Lands.

•

There are a number of potential demands for water in the vicinity of Victoria Park. Administratively the
simplest and most easily implemented scheme appears to be use of harvested water locally within the Park
Lands for irrigating playing fields in Victoria Park.
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10 Geotechnical Assessment
Two previous reports have been referred to, namely the Draft Report prepared by URS entitled Geotechnical and
Soil Contamination Investigation for Glenelg to Adelaide Park Lands Water Reuse Scheme, dated 23 September
2008 and the FMG report entitled Preliminary Site Contamination Assessment, dated 14 October 2008. The
Glenelg to Adelaide Park Lands Water Reuse Scheme conducted a desktop study for the geotechnical
investigation and limited site testing for soil contamination investigation. The primary objective of the Victoria Park
Racecourse reports was to conduct a preliminary site contamination assessment.
Although the GAP report identifies the general description of the soil within the Adelaide CBD and North Adelaide
as being RB5 – Red Brown Earth (Table 3-1), there is little indication on its engineering properties. The RB5
material is described as “silty, CLAY, Sandy silty CLAY and Silty sandy CLAY of medium to high plasticity, typically
very stiff to hard. Thin bands of silty SAND and clayey SAND encountered in some boreholes with variable
calcareous content.” The RB5 soil type is also identified as being reactive clay soil, soil that is potentially subject
to shrink/swell movements associated with soil moisture changes.
No groundwater was found in the boreholes within the South Park Lands according to the GAP report although
seasonal fluctuations in groundwater depth may occur. Typical groundwater depths for boreholes in this area
appear to be 5m.
The Southwest Park Lands consists of natural surface soils, to 0.9m depth, generally consisting of dark grey brown
sandy clay loam overlying calcareous silt. A thin band of hard calcrete divides these layers at approximately 0.4m
depth. From 0.8 – 1.8m there is light grey brown silty loam to silty clay, which grades into green grey Keswick
Clay. This clay is characterised by high plasticity and light grey brown mottling. A boundary between the Keswick
Clay and Hindmarsh Clay exists at 7m. The highly plastic, red brown Hindmarsh Clay was logged to a depth of 9m
where the borehole was terminated.
The soil profile within the Adelaide CBD and North Adelaide generally consists of a thin surface layer of 0.1 – 0.2m
thick silty sand layer, underlain by a layer of red brown clay up to 1m thick. This is underlain by calcareous
material approximately 1-2m thick. This variable layer is known as the “calcareous mantle”, and is characterised
by nodular lime gravel to soft calcareous silt and clay. White or yellow patches within grey or green sand, silt or
clay are usually present. Locations where this material is more prevalent include the western part of the city and
North Adelaide.
Underlying the variable layer of calcareous material is Hindmarsh Clay. This formation consists of highly plastic,
pale greenish grey clay with red-brown mottling, which generally has a moisture content close to the plastic limit.
The thickness of Hindmarsh Clay varies significantly throughout Adelaide and North Adelaide but it is generally
encountered at depths ranging from 2.5m to 20m. Hindmarsh Clay is prone to swelling, induced by changes in
moisture content.
Reactive clay soils are susceptible to shrink/swell movements which would lead to cracking of any lining layer.
Calcareous soils are potentially subject to loss of strength and collapse when affected by water.
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.
The silty SAND in BH30b and BH36 indicate that these soils have potential for collapsing although it is unlikely that
the wetlands construction will involve trench excavations.
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From the Victoria Park report, there is agreement regarding the material generally consisting of sandy SILT, silty
CLAY and some silty SAND. 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. Management and potential reuse of this
material is subject to assessment of its contamination status.
Further geotechnical testing would be required on the material in all locations before it’s suitability for re-use can
be assessed. An experienced geotechnical engineer would be able to provide advice on material re-use once
further testing has been done. Permeability, particle size distribution, consistency limits, Emerson Class, standard
compaction and optimum moisture content would be required.
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11 Heritage Assessment
Australian Cultural Heritage Management Pty Ltd (ACHM) have undertaken a desktop heritage assessment of the
study area within the South Park Lands. This assessment is set out in the stand alone report “Desktop Heritage
Assessment of the Proposed South Park Lands Flood Basins: Phase 1’, August 2009.
This desktop research involved searches of the Aboriginal Affairs and Reconciliation Division (AARD) Central
Archive, the South Australian State Heritage Register, the South Australian Museum Anthropology Database, the
Australian Heritage Database, and the corporate archives of ACHM to identify any previously recorded Aboriginal
or European (historic/colonial) heritage sites within the South Park Lands Flood Basins Phase 1, Adelaide, South
Australia.
This 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.

•

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.

As a result of the findings of the cultural heritage desktop study, the following recommendations are made:
•

The design of the project is such that known heritage places are avoided. The three other recorded Aboriginal
sites within the general area are all north of North Terrace and will be unaffected by the proposed works.
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•

An Aboriginal cultural heritage survey is undertaken. This survey should include representatives from the
relevant Aboriginal group. The survey should include both archaeological and anthropological understandings
of the project area. An Aboriginal cultural heritage survey can be used as a risk minimisation tool and provide
the due diligence required to avoid breaching the Aboriginal Heritage Act 1988.

•

A colonial/historic heritage survey is undertaken. The survey may identify previously unregistered sites which
may be impacted by the proposed works. A colonial/historic heritage survey can be used as a risk
minimisation tool and provide the due diligence required to avoid breaching the Historic Places Act 1993.

•

The Authority charged with the management of the Adelaide Park Lands is consulted and permission
requested to conduct works in the Adelaide Park Lands.

•

A ‘Referral of Proposed Action’ is submitted to DEWHA for comment and determination for works in the
Adelaide Park Lands.

•

Aboriginal heritage monitors are engaged for all ground disturbing works.

•

The developer engages a heritage professional to be on standby in case of heritage deposits being uncovered
during excavations. The heritage professional should be able to provide determinations on the nature of any
deposits unearthed and the possible implications under the relevant legislation.

•

Consideration is given to the compilation of a cultural heritage management plan for the proposed works. As a
minimum the cultural heritage management plan should include the Aboriginal site discovery procedure in
Appendix 1 and is followed if Aboriginal sites, objects or remains are discovered during works in the project
area.
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12 Stage 1 Environmental Assessment
12.1

Overview
The Stage 1 Environmental Assessment undertaken for the locality includes:

12.2

•

Reparation of an Environmental Site History to identify potentially contaminating activities;

•

Review of prior targeted investigations by others; and

•

Summarising findings to outline a way forward (this section).

Potentially Contaminating Activities
An Environmental Site History for the South Park Lands has been undertaken in accordance with the National
Environment Protection (Assessment of Site Contamination) Measure (NEPM) (NEPC, 1999). This is documented
in standalone report “South Park Lands – Environmental Site History”, Tonkin Consulting, November 2009. Based
on the information obtained through the site history investigation, activities that may have caused contamination on
the South Park Lands, the possible contaminants involved, the likely locations and the likely significance are
indicated in Table 5.1 below.
Further investigation is warranted to assess the presence of these potential contaminants within the site in areas
proposed to be disturbed by earthworks, construction activities and landscaping.
Table 12.1

Potentially Contaminating Activities

Potentially Contaminating
Activity

Potential Contaminants

Likely Location

Likely Significance

Use of herbicides,
pesticides and fertilizers

Metals, organics, inorganics Majority of site
including: Arsenic, lead,
copper, molybdenum,
boron, cadmium, mercury,
magnesium, potassium,
carbonates, triazines,
carbamates, OCPs/OPPs,
sodium tetraborate,
sybthetic pyrethroids,
sulphur, ammonium
thiocyanate, nitrates,
ammonium sulfate, calcium
sulphate, calcium
phosphate

Potentially Moderate

Importation of fill

Unknown

Former Glenelg Reservoir,
Victoria Park Racecourse
(particularly starting chute)

Moderate

Dumping of waste

Unknown

Former Landfill

Major
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Potentially Contaminating
Activity

Potential Contaminants

Likely Location

Likely Significance

Use of termiticides

OCPs, arsenic,
Current and former building Moderate
chloropyrifos, bifenthrin,
footprints
imidacloprid, aldrin, dieldrin,
chlordane, heptachlor

Application of bitumen/
asphalt surfacing

PAHs, hydrocarbons, BTEX Current and former sports Unknown significance in
courts, paths, and car parks specific locations where
bitumen applied.
Minor significance across
remainder of site.

12.3

Previous Investigations
A number of environmental investigations have been undertaken in different areas of this large parklands site. 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 Parklands 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.
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.
These investigations were of a preliminary nature and the full extent of impacted soils was not established and
delineated. The investigations have confirmed the presence of contaminants in soils at the subject locations within
the site which will require:

•

Further assessment of suitability of soils exceeding health and environmental criteria for retention on-site or
use within works;
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•

Appropriate management during excavation and construction;

•

Classification of excavated soils prior to use on-site or disposal off-site.

Soils exceeding waste fill criteria will attract high disposal costs off-site if they are unable to be managed on-site.

12.4

Conclusions and Recommendations
The potentially contaminating activities identified for the site, as outlined in Table 5.1, and confirmation of the
presence of soil contamination at several locations within the site by prior investigations indicate that soil
contamination is an issue that requires further investigation and management.
Prior investigations have 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 is recommended that:
•

The areas impacted to the proposed development be subject to a Stage 2 Environmental Site Assessment in
accordance with the National Environment Protection (Assessment of Site Contamination) Measure (NEPM)
(NEPC, 1999).

•

The findings of this assessment be used to determine remediation and management requirements to achieve
the proposed development.
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13 Planning Analysis
13.1

Introduction
As part of the South Park Lands flood mitigation and associated ASR project, MasterPlan, were engaged to
provide strategic statutory approval advice in respect to the works identified to implement the flood mitigation
options.
It is noted that the Adelaide Park Lands are listed as a place of National Heritage. The South Park Lands are
located in Policy Areas 34 and 35 of the Park Lands Zone under the Adelaide (City) Development Plan and the
Glenside site is located within Policy Area 1 of the Mixed Use Zone under the Burnside (City) Development Plan.
There are no State Heritage Places or Local Heritage Places affected by the areas of the proposed works.

13.2

Development Act 1993
Under the Development Act 1993, any form of development must be approved under this Act.
Development is defined as:
development means—
(a)

building work; or

(b)

a change in the use of land; or

(c)

the division of an allotment; or

(d)

the construction or alteration (except by the Crown, a council or other public authority (but so as not to
derogate from the operation of paragraph (e))) of a road, street or thoroughfare on land (including excavation
or other preliminary or associated work); or
(da)

the creation of fortifications; or

(e)

in relation to a State heritage place—the demolition, removal, conversion, alteration or painting of, or addition
to, the place, or any other work that could materially affect the heritage value of the place; or

(f)

in relation to a local heritage place—the demolition, removal, conversion, alteration of, or addition to, the
place, or any other work (not including painting but including, in the case of a tree, any tree-damaging
activity) that could materially affect the heritage value of the place; or
(fa)

(g)

in relation to a significant tree—any tree-damaging activity; or

prescribed mining operations on land; or
(ga)

prescribed earthworks (to the extent that any such work or activity is not within the ambit of a
preceding paragraph); or
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(h)

an act or activity in relation to land (other than an act or activity that constitutes the continuation of an existing
use of land) declared by regulation to constitute development,

(including development on or under water) but does not include an act or activity that is excluded by regulation
from the ambit of this definition;
Schedule 2 of the Development Regulations identifies additional acts and activities constituting development.
Clause 4 of this Schedule identifies:
Without derogating from the operation of any other clause, the forming of a levee or mound with a finished height
greater than 3 metres above the natural surface of the ground.
Schedule 3 of the Development Regulations identifies Acts and Activities that are not development. Clause 10 of
this Schedule identifies that dams are not development where they meet specific criteria. In particular however
Clause 10 specifies that where a dam exceeds 5.0 mega litres in capacity a dam cannot be considered as exempt
from approval.
It is considered that approval under the Development Act is required for the proposed works, in that the works
constitute development as defined or are prescribed works in that:
•

There is potential for the tree damaging activity to occur in relation to significant trees in order to facilitate the
necessary flood mitigation earthworks;

•

There is a possibility that the proposed Levee Bank in Park 20 may exceed 3.0 metres in height; and

•

The construction of the flood mitigation storage in Park 16 will comprise of a storage with a capacity exceeding
5.0 mega-litres; and

•

The construction of the flood mitigation storage on the Glenside Hospital land will comprise of a storage with a
capacity exceeding 5.0 mega-litres.

Accordingly an application under the Development Act will need to be lodged with the relevant authorities for
approval of the proposed works. Separate applications will need to be lodged with the City of Burnside and the City
of Adelaide for the respective works in each of their Council areas for assessment against the relevant
Development Plans at that time under Section 33 of the Development Act.
Under Section 33 of the Development Act, development is not approved unless all necessary consents have been
obtained. Building Rules Consent may also be necessary for the proposed works if the works are deemed to
require assessment against the Building Code of Australia.

13.3

Adelaide Park Lands Act 1995
The Adelaide Park Lands Act requires the preparation and adoption of an Adelaide Park Lands Management
Strategy that:
(a) in relation to each piece of land within the Adelaide Park Lands owned, occupied or under the care, control or
management of the Crown, a State authority or the Adelaide City Council—
(i) describe the occupation, tenure and existing use of the land; and
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(ii) provide information about the State Government's or the Council's (as the case may be) plans for the use
and management of the land into the future; and
(iii) identify any plans or feasible options for increasing public access to the land for recreational purposes
(taking into account the existing or proposed use of the land); and
(iv) if the land is owned, occupied or under the care, control or management of the Crown or a State
authority—provide information about its suitability for use as park lands under the care, control and
management of the Adelaide City Council, or through transferring the land to the Council, and, if
appropriate, a program for its future use as park lands; and
(b) identify any land within the Adelaide Park Lands that is, or that is proposed to be (according to information in
the possession of the Authority), subject to a lease or licence with a term exceeding 5 years (including any
right of extension), other than a lease or licence that falls within any exception prescribed by the regulations
for the purposes of this paragraph; and
(c) identify goals, set priorities and identify strategies with respect to the management of the Adelaide Park
Lands; and
(d) include any other information or material prescribed by the regulations; and
(e) be consistent (insofar as is reasonably practicable) with any plan, policy or statement prepared by or on
behalf of the State Government.
No statutory approvals are required under this Act relating to the proposed development.

13.4

Environment Protection Act 1993
Under the Environment Protection Act 1993, a license is required to undertake a prescribe activity of environmental
significance. Schedule 1 of the Environment Protection Act prescribes activities of environmental significance.
The proposed works, specifically, the earthworks associated with a flood mitigation storage, construction of a
Levee or the removal of a significant tree are not listed under Schedule 1 and accordingly no approvals for works
or Licenses under the Environment Protection Act 1993 are Required.

13.5

Natural Resources Management Act 2004
Under the Natural Resources Management Act 2004, a permit is required for works that are prescribed as “Water
Affecting Activities” however Section 129(1)(e) provides an exemption to obtaining a permit providing that the
works are authorised under the Development Act 1993.
A Permit for the works as a water affecting activity is therefore not required for the works under the Natural
Resources Management Act.
Any application for such works under the Development Act will be the subject of a statutory Referral to the
Adelaide and Mount Lofty Ranges NRM Board under Schedule 8 of the Development Regulations.
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13.6

Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth)
The South Park Lands are a listed place on the National Heritage List (refer also to Section 12) and any proposal
that significantly impacts on the values requires approval under the Environment, Protection and Biodiversity
Conservation Act 1999 (EPBC Act).
It is up to the 'proponent', or the person taking the action, to determine whether a significant impact is likely, and
therefore whether to 'refer' the action for approval under the EPBC Act. As recommended in Section 12 a ‘Referral
of Proposed Action’ to the Department of the Environment, Water, Heritage and the Arts is suggested for comment
and a determination for any proposed works in the South Park Lands.
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Appendix A
Brown Hill and Keswick Creek
Flood Mitigation Study
South Park Lands Basins
Plans and Details
Source: Brown Hill and Keswick Creeks Flood Mitigation Study – Flood Management Master Plan (Hydro
Tasmania,15/12/2006)
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Appendix B
Victoria Park/Bakkabakkandi Community Recreation Park
Concept Master Plan – Outline Plan
Source: Victoria Park / Bakkabakkandi Community Recreation Park, Concept Master Plan, (Adelaide City Council, Oxigen,
November 2008)
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Appendix C
Glenside Site Master Plan
Source www.health.sa.gov.au/mentalhealth/Portals/0/1masterplan-sss-sahealth-0910pf.pdf
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Appendix D
Wetland Concept Design and
Wetland Planting and Landscaping Plan
Glenside Campus Glenside
Source: Glenside Detention Basin & Wetland - Concept Design Report, (Tonkin Consulting for Brown Hill Keswick Creek
Stormwater Management Project, November 2008)
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Feasibility Study – Stormwater Management in the South Park Lands
List of project stakeholders
Organisation

Adelaide & Mount Lofty Ranges NRM Board
City of Burnside
City of Adelaide
City of Unley
Adelaide Park Lands Authority
Glenelg to Adelaide Park Lands Recycled
Water Project
SA Water
SA Health Major Project Office
SECRA
Residents of Effective Stormwater Solutions
Inc
Adelaide Park Lands Preservation
Association
Regular Event Holders
Adelaide International Pedal Prix Inc
SAPSASA
SA Catholic Primary School – Cross Country
Classic Adelaide
Archery SA
Clipsal
Sporting Licence Holders
Prince Alfred College
Christian Brothers College
St. Aloysius College
Pembroke School
Pultney Grammar School
Southern Soaring League
SA Dog Obedience Club
Kenilworth Cricket Club
Adelaide City Junior Soccer Club
Adelaide Comets Soccer Club
Adelaide Harriers Amateur Athletic Club
Adelaide Hockey Seniors
Tennis Seniors SA
South Park Hockey & Tennis Centre
SA Croquet Association
South Terrace Croquet Club
Club de Petanque d’Adelaide
Other Interest Groups
Horse SA
West Adelaide Soccer Club
Adelaide United Football Club

Introductory
Letter / fact
sheets
distributed
√
√
√
√
√
√

One-to-one
interviews
conducted

Feedback
form sent /
* denotes
responses
received

√
√
√
√

Attended
Stakeholder
workshop
√
√
√
√
(Presentation)

√

√
√
√
√

√
√
√

√

√

√

√
√
Letter √

√
√
√
√
√
√

√
√*
√
√
√
√

√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√

√
√
√
√
√
√
√*
√
√
√
√
√
√
√
√
√
√*

√
√
√

√
√
√

√

Adelaide Women’s Soccer Club
Mercedes College
Equestrian Federation of Australia Inc (SA
Branch)
Adelaide University Hockey Club
SA Veteran Cycling Association
Bicycle Institute of SA
SA Rugby Union Ltd
Conservation Council of SA
Nature Conservation Society of SA
DTEI - Office for Cycling and Walking

√
√
√

√
√
√

√
√
√
√
√
√
√

√
√
√
√
√
√
√
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FACT SHEET
FEASIBILITY STUDY –
STORMWATER MANAGEMENT IN THE SOUTH PARK LANDS
What is happening?
A feasibility study is being undertaken to find the best and most sympathetic way to use some of the South Park
Lands to reduce the risk of flooding to neighbouring areas. The study is also identifying opportunities for
stormwater harvesting and for bringing other benefits to the South Park Lands such as increased flora and
fauna habitats and improved water quality. The extent of the study area is shown on the back of this Fact
Sheet.
The study has been commissioned by the Brown Hill Keswick Creek Stormwater Project (BHKCSP), which is an
initiative of the Cities of Adelaide, Burnside, Unley and West Torrens.
Consultation with local government, relevant authorities and the Park Lands’ primary users and organisations is
being undertaken as part of the feasibility study.
What is the flood risk?
Parklands Creek, which runs through the South Park Lands, flows into Keswick Creek and Brown Hill Creek.
These creeks are subject to flooding and downstream communities are at risk from flood waters during very
heavy storm events.
This initial investigation is part of the catchment-wide strategy being developed by the BHKCSP to reduce
flooding throughout the catchment. Stormwater management in the South Park Lands is essential for reducing
the overall flood risk through downstream parts of Brown Hill and Keswick Creek catchments.
What will the feasibility study explore?
The study will explore the feasibility of creating temporary flood water storages in the Parklands Creek area of
the South Park Lands.
During a heavy storm storage of flood water would work to reduce the rate of the flow of water downstream.
Slowing the flow of the flood waters reduces the risk of downstream flooding.
The study will include technical investigations to understand:
• The likely impact of storage of flood waters during very heavy rainfall.
• The impact on current users of the South Park Lands.
• The geology beneath the South Park Lands and the capacity for aquifer storage and recovery of
stormwater.
• How to protect and enhance existing biodiversity values.
The feasibility study will also investigate whether the north-west corner of the Glenside Campus could
complement the storage of flood water in the South Park Lands.
During the study, flood risk reduction proposals and plans, developed over the past 30 years, will also be
assessed and discussed.
What happens next?
The outcomes of the technical investigations and consultation with local government, relevant authorities and
South Park Lands user groups will be used to prepare options for better stormwater management.
These concepts will be subject to further consultation and agreement before any further work is done.

FEASIBILTY STUDY –
STORMWATER MANAGEMENT IN THE SOUTH PARK LANDS

N

EXTENT OF STUDY AREA

Extent of study area

Not to scale

For further information contact:
Tonkin Consulting, Keith Downard, 8273 3100

FACT SHEET
FEASIBILITY STUDY –
STORMWATER MANAGEMENT IN THE SOUTH PARK LANDS
Project Update December 2009
The feasibility study to find the best and most sympathetic way to use some of the South Park
Lands to reduce flood risk through the downstream parts of the Brown Hill and Keswick Creek
catchment is nearing completion.
Consultation with local government, relevant authorities and community & user groups; together
with the outcomes of technical investigations and previous studies including the Victoria Park
Master Plan have been used to inform the study findings.
Some of the investigations that have been undertaken over the past few months have included:
the possible location of temporary flood storages; the hydrological performance of water detention
structures; the design of flood storages; and techniques to reduce the impact on and enhance
biological assets within the South Park Lands.

Key Consultation Outcomes
The most desired elements for the project identified from the stakeholder interviews and workshop
include:








Flood mitigation: detaining flood water and controlling the movement of water throughout
the South Park Lands must be a main focus;
Integrity of the Park Lands: maintaining native and remnant vegetation and improving
biodiversity;
Use of the natural topography: creating and integrating detention basins and maximizing
opportunities along the creek corridor;
Open space: retaining an open space buffer to the city;
Recreation: enhancing informal and passive recreational use of the Park Lands;
Accessibility: Maintaining good public access and cycle and pedestrian linkages; and
Water management: Improving water quality and opportunity for capture of stormwater for
community use

Improving water quality and biodiversity, enhancing the amenity of the South Park Lands and
maximising stormwater harvesting opportunities were all cited as important to the project
stakeholders.

Feasibility Study Outcomes
Based on site analysis, technical investigations and consultation with key stakeholders the project
team has concluded that three temporary flood water storage areas will achieve the project
objective of reducing flood risk during heavy storm events.
Further work is required to determine the exact location and design of these storage areas.
However, taking into account the natural topography, the risk of flood, the existing infrastructure,

and heritage and biodiversity assets, the three areas which have been identified as the most
appropriate locations for temporary flood storages are:

Park 20 (between Peacock and Unley Roads). This will have no / minimal impact on the
current sports fields and infrastructure in this area;

The southern area of Victoria Park (designated for wetlands as part of the Victoria Park
Master Plan); and

The north-west corner of the Glenside Campus.
The locations of these areas are shown on the fact sheet below.

Next Steps of the Project
Funding will be sought to progress the project further. Subject to appropriate approvals and
funding, a concept design will be developed taking account of consultation with stakeholders and
the community. No construction date has been determined and is dependent on receipt of further
funding.
Further information about the project’s status is anticipated in early 2010.
input to date.

Thank you for your
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Interview Template
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INTERVIEW QUESTIONS
Feasibility Study – Stormwater Management in the South Park Lands
Your views are being sought as part of a Feasibility Study to investigate the best and most suitable way to
improve stormwater management in the South Park Lands, as an integral part of the Brown Hill Creek and
Keswick Stormwater Project. Your comments will be collated and used along with key findings from the
technical investigations to assist to develop concept options to improve stormwater management in the
South Park Lands of Adelaide.

Please use the map to indicate areas of the South Park Lands that you describe in your comments.
Organisation:

Date of interview:

KM or LM:

Interviewees:

1. What do most value about the South Park Lands?

2. (If applicable) for what purpose/s do you use the South Park Lands? (please describe key
activities, facilities, location of use etc.)
OR
Describe your interest in the South Park Lands?

3. Do you have any approved future plans for use of the South Park Lands? (for example –
expansion, extent of use, type /change of use etc.)
YES

/ NO (please circle ‘yes’ or ‘no’) Comments:
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Interview questions
30/08/09

4. What are your thoughts on Stormwater Management in the South Park Lands?
- Are there key catchment management issues that we need to be cognisant of?

5. What benefits (if any) do you think that improved (catchment based) stormwater management
could bring to the South Park Lands (and surrounding catchment)?

6. What amenity improvements would you suggest could be incorporated as part of a
stormwater management strategy in the South Park Lands?
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Interview questions
30/08/09

7. If temporary flood water storage was created in the South Park Lands where do you think such
storage should ideally be located and why?

8. Are there any areas of the South Park Lands you would not like to see temporary flood water
storages located in?
YES

/ NO (please circle ‘yes’ or ‘no’)

Comments:

9. Do you have any issues or concerns about the possible creation of flood water storage
areas in the South Park Lands?
YES

/ NO (please circle ‘yes’ or ‘no’)

Comments:
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Interview questions
30/08/09

10. Any other comments?

Thank you for your time and participation
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FEASIBILITY STUDY –
STORMWATER MANAGEMENT IN THE SOUTH PARK LANDS
Feedback form
Your views are being sought as part of a Feasibility Study to investigate the best and most suitable way to improve
stormwater management in the South Park Lands.
Please take a few minutes to fill in the feedback form below. A map of the area is also enclosed for you to add comments or
indicate locations of interest.
The covering letter and fact sheet provides further information about the purpose and objectives of the project and may assist your
responses. Your comments will be collated and used along with key findings from the technical investigations to assist to develop
concept options to improve stormwater management in the South Park Lands of Adelaide.

Your organisation’s name:

Key contact person:

Contact details:
(phone)

(email)

Reminder: Please use the map to indicate areas of the South Park Lands that you describe in your comments.

1. What do you enjoy about / value the South Park Lands for?

2. For what purpose/s do you use the South Park Lands? (please describe key activities, facilities,
location of use etc.)
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3. How often and at what times of year do you and your group use the South Park Lands

4. Do you have any future plans for use of the South Park Lands? (for example – expansion, extent
of use, type /change of use etc.)
YES / NO (please circle ‘yes’ or ‘no’)
Comments:

5. What benefits (if any) do you think that improved stormwater management could bring to the
South Park Lands?

6. What amenity improvements would you suggest could be incorporated as part of a flood
mitigation strategy for the South Park Lands?
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7. If temporary flood water storages were created in the South Park Lands where do you think
they should ideally be located and why?

8. Are there any areas of the South Park Lands you would not like to see temporary flood water
storages located in?
YES

/ NO (please circle ‘yes’ or ‘no’)

Comments:

9. Do you have any issues or concerns about the possible creation of temporary flood water
storages areas in the South Park Lands?
YES

/ NO (please circle ‘yes’ or ‘no’)

Comments:
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10. Any other comments?

Thank you for your time and participation!
Please return the completed feedback form (and the map) in a reply paid envelope (no stamp required) by
FRIDAY 18TH SEPTEMBER 2009
to:

‘South Park Lands Flood Storage Feasibility Study’
c/-Kath Moore and Associates
Reply Paid 385, PO Box 385
Oaklands Parks SA 5046
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