
 

 

Spiire Australia Pty Ltd ABN 55 050 029 635 T 03 9993 7888 
Level 6, 414 La Trobe Street Melbourne VIC 3000 PO Box 16084 Melbourne VIC 8007 

MEMO 

To: Stephen James (Civilisation) 

From: Alan Davidson (Spiire) 

Date: 18 June 2025 

Reference: 307575 

Project name: Marshall Planning Scheme Amendment 

Subject: DI_DR_14 Redesign 

 

1. INTRODUCTION 

The City of Greater Geelong (the City) is proposing to amend the City’s planning scheme to 
incorporate Marshall PSP and DCP.  and for that purpose exhibited documents prior to convening a 
Panel to consider the proposed planning scheme amendment in November 2024.  Exhibited 
documents included the Developer Contribution Plan (DCP) and Marshall Precinct Structure Plan 
Stormwater Management Strategy Revision B (Spiire, 2022).  

A key element of the Marshall Stormwater Management Strategy (SWMS) and DCP was the 
proposed stormwater outfall for the Marshall South East catchment. This is shown in Figure 1 and as 
follows: 

 DCP item DI_DR_1A (DI_DR_1A): a proposed 825 dia main drain which conveys 1% AEP 
stormwater flows from the Marshall South East catchment. This drains in an easterly direction 
along Goodman Road, before discharging to DI_DR_14. 

 DCP item DI_DR_14 (DI_DR_14): a proposed constructed waterway which conveys stormwater 
flows from DI_DR_1A at Goodman Road in the north to the low point in Sparrovale Wetland in the 
south. The waterway was sized to convey flows from both Marshall Precinct (via DI_DR_1A) and 
the southern catchments of the North East Industrial Precinct (NEIP). 
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Figure 1. Marshall developed catchments (adapted from Spiire 2022) 

The Panel recommended that the exhibited DI_DR_14 be adopted subject to adjustment of the cost 
included in the DCP item to include cultural heritage consultancy and flora and fauna consultancy. 

The Panel report also noted. Council acknowledged the ongoing management and operational issues 
associated with the Wetlands. As noted by experts, the operation and timing of gates being opened 
and closed to ensure optimal outcomes are realised for Hospital Swamps is not occurring. While it is 
beyond the scope of the Panel to make recommendations about management issues associated with 
the Wetlands, it is noted that the management issues need to be resolved. 

This was in response to observed water levels within the main Sparrovale Wetland being deeper, for 
longer durations than was designed and planned for. These conditions may have implications for 
existing native vegetation within the main wetland.  

After the Panel concluded its hearings, the City decided to consider alternative designs to the 
exhibited DI_DR_14. The City’s intent in seeking to revise the exhibited DI_DR_14 was to capture 
stormwater generated by the Marshall/NEIP southern catchments before it reaches the main 
Sparrovale wetland and maximise reduction of stormwater volume through a large evaporative 
wetland, thus reducing volume discharging to the main Sparrovale Wetland, while creating new and 
diverse habitat within a previously farmed area of Sparrovale Wetlands reserve. 

The City had a number of designs prepared.  Another one of the alternative designs considered by 
the City, was a concept prepared by Spiire which includes a 24.5Ha wetland (the Refined Concept) 
which is the subject of this memo. 

Figure 2 shows an adapted Ngubitj yoorree Wetlands Master Plan incorporating the Refined Concept. 
This comprises  proposed 24.5ha evaporative wetland, bunds, a constructed waterway and a fill 
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embankment. For the Preliminary design drawing set, which includes all elements of the proposed 
design, please refer to Appendix A. 

At the time of writing, the NEIP SWMS project is ongoing. As such, proposed stormwater drainage 
system details (such as drainage basin locations, design flow rates etc.) are still a work in progress. 
Therefore, some assumptions made for the DI_DR_14 redesign presented here (such as 1% AEP 
flow rate from the NEIP) are conservative. These assumptions will be refined through progression of 
the NEIP SWMS and DI_DR_14 detailed design. Having said all of that, there has been robust 
investigation of the NEIP in the development of the Refined Concept and the City can be confident 
that the Refined Concept is sound.  

 

Figure 2. Sparrovale – Nubijt Yooree Wetlands Master Plan showing concept evaporative wetland (adapted from City 
of Greater Geelong) 

2. DESIGN OVERVIEW 

The preliminary Refined Concept is summarised below, and should be read in conjunction with the 
design plans in Appendix A. A depth heat map which shows areas of different depths across the 
design, is presented in Appendix B. 

 A 24.5ha evaporative wetland with an estimated volume of 63,000m3 at Top Water Level (TWL) of 
1.5m AHD,  MUSIC modelling has demonstrated that this will achieve a mean annual volume 
reduction of 75% for the southern catchments of Marshall and NEIP Precincts.  

 Two earthen bunds (~0.5m in height) along low lying areas to form the 24.5ha evaporative 
wetland. 

– The proposed western bund follows the alignment of an existing access track. This 
access track will be reconstructed in crushed rock to a minimum width of 4m and 
integrated with the raised bund. Minimum crest level will be 1.6m AHD. As such, access 
tracks will not be impacted but will instead be upgraded, with improved flood immunity. 

– The proposed eastern bund connects to the existing Barwon River levee on the eastern 
boundary of Sparrovale Wetlands reserve. Minimum crest level will be 1.6m AHD. 

Eastern bund 

Western bund 
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– The bund material and construction specification will be provided by a suitably qualified 
geotechnical engineer. Material will be imported if necessary. Where material is imported, 
a corresponding volume of material won from excavations will be exported to maintain 
floodplain storage capacity.  

– As the earthen bunds will cause some localised filling within the Barwon River floodplain, 
together with possible impediment to shallower floodplain flows, CCMA requested that a 
Flood Impact Assessment (FIA) be undertaken. This was subsequently carried out by 
Water Technology with the FIA report presented in Appendix C. This assessment 
demonstrated that flood impacts will be relatively minor in nature and isolated to the 
proposed evaporative wetland in the northern Sparrovale Wetlands reserve. Therefore, 
no detrimental flood impacts to neighbouring properties will occur as a result of the 
proposed bunding. 

 The proposed western wetland covers approximately 50% of the total evaporative wetland area. 
Minimum level is approximately 1.2m AHD and Top Water Level (TWL) is 1.5m AHD (maximum 
depth 0.3m). A shallow excavation in the centre will enhance connectivity between the north and 
south segments of the proposed western wetland. It will be topsoiled and hydromulched. 

 The proposed eastern wetland covers approximately 50% of the total evaporative wetland. 
Minimum level is approximately 0.6m AHD and TWL is 1.5m AHD (maximum depth 0.9m). 

 The future proposed 825dia main drain DI_DR_1A conveys flows from the Marshall Precinct to 
Sparrovale Wetlands reserve via Goodman Road. The last section (approximately 115m) of pipe 
will be increased in capacity to cater for NEIP flows. Note that as the Marshall PSP DCP only 
caters for Marshall flows, the upgraded section of pipe will be delivered by the NEIP PSP. 

 A constructed waterway to convey flows from DI_DR_1A outlet to the proposed evaporative 
wetland. 

– The 1% AEP design flow adopted is 4.5m3/s and full 1% AEP capacity is provided in the 
design. 

– A 700m2 outlet pool is proposed at the upstream end of the waterway. This will transition 
flows from the main drain to the waterway, providing energy dissipation. 

– The channel will be 300m long at 1 in 600 longitudinal grade, with a top width of 20m. 
Bank grades will be 1 in 5 maximum. 

– The low flow channel will provide 1EY capacity, with a base width of 5m and approximate 
height of 1m. 

– Benches will be set at the 1EY level, with a width of approximately 4m. 

– The City’s intent is to reduce ongoing maintenance requirements, and for this is reason 
has directed that the waterway be topsoiled and hydromulched only, rather than planted 
with riparian vegetation. Grass species within the hydromulch to be nominated by The 
City. 

 A distribution pool to allow flows to spread out across the broad, flat western wetland. 

– Top of southern bank of the distribution pool is approximately 1.3m, which represents spill 
level to the western wetland. 

 The western control gate is a pen stock located at the downstream end of the distribution pool. 
Allows flows to be conveyed to either the western wetland or eastern wetland. 
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– Invert level is 0.4m AHD and crest/spill level is 1.5m AHD. 

– When closed, this gate isolates the eastern wetland from the catchment, until the western 
wetland is full and overspill commences. This provides a TWL of the western wetland of 
1.5m AHD 

– When open, this gate isolates the western wetland from the catchment, allowing flows to 
bypass through the waterway to the eastern wetland.  

– Can be accessed from Goodman Road to the north, via the existing maintenance access 
gate. 

 The waterway outlet pool is located downstream of the western control gate. 

– Downstream invert level is 0.4m AHD, top of batter (and thus spill level to eastern 
wetland) is 1.0m AHD.  

 The eastern control gate is a layflat gate and will be integrated to the eastern bund, to control the 
eastern wetland. 

– Invert level is 0.9m AHD and crest/spill level is 1.5m AHD. 

– When closed, the eastern wetland will fill to 1.5m AHD, before spilling over a designated 
spillway. 

– When fully open, the eastern wetland can be drained to 0.9m AHD. The layflat gate 
provides the ability to adjust TWL between 0.9m – 1.5m as required. 

– Will discharge to the existing open channel down to the decommissioned pump station. 

– Can be accessed by the existing access track on the Barwon River levee. 

 A proposed fill embankment along the northern boundary of Sparrovale Wetland reserve, using fill 
won from the excavation works. 

– Will be further developed into an access track and viewing platform under a future project 
(by The City). 

– It is understood that CCMA have provided In Principle support for the proposed fill 
embankment, however, a Flood Impact Assessment has not been undertaken. In the 
instance that a Flood Impact Assessment is required, flood impacts caused by the 
embankment may be found to be unacceptable.  

– Where flood impacts are unacceptable, or the won excavation material is found to be 
geotechnically unsuitable for use as an engineered embankment, the material will be 
stockpiled at a location in Sparrovale Wetland reserve located outside the 1% AEP 
floodplain.  The location is to be nominated by the City.  The City’s intent is to retain the 
material for other future alternative purposes (by The City), such as revegetation of areas 
within Sparrovale Wetland reserve.  

– Otherwise, if flood impacts are acceptable and the excavation material is found to be 
geotechnically suitable, the detailed design of the Refined Concept will include the fill 
embankment. 

– The embankment construction specification will be provided by a suitably qualified 
geotechnical engineer.  
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3. MODELLING SUMMARY 

To understand how the Refined Concept will perform hydrologically, water balance modelling was 
undertaken. MUSIC was used to obtain volumetric inflows and evapotranspiration rate at a 6 minute 
timestep (across a 20 year period), which was imported to a spreadsheet. This spreadsheet 
incorporated the bathymetry of the evaporative wetland and was built to calculate water level and 
water surface area for each timestep. In this way, Mean Annual volume reduction via 
evapotranspiration was calculated to be 75%.  

The water balance modelling was based on the assumption that the western control gate is open. 
Under this configuration, flows bypass the western wetland via the constructed waterway and enter 
the eastern wetland. This is until such time as levels in the eastern wetland reach the spill level of the 
western wetland distribution pool (1.3m AHD) and filling of the western wetland commences. 

In accordance with the EPA 1739.1 Guideline, stormwater volume reduction targets for Sparrovale 
are as follows: 

 Adopting the subject catchment as a “Priority Catchment” for the Geelong rainfall band of 500mm 
gives a total volume reduction target of 82% Mean Annual Impervious Runoff (MAIR). This is 
comprised of 77% MAIR reduction through harvesting/evapotranspiration and 5% MAIR reduction 
through infiltration to groundwater. 

 MUSIC modelling has shown that Mean Annual Impervious Runoff (MAIR) is 85% of MAR, for 
70% average catchment imperviousness within the Geelong region. Hence, the 1739.1 target for 
Sparrovale is 82*0.85=70%. 

 Roofwater storage and reuse has been modelled in Geelong as achieving up to 20% reduction in 
MAR from residential development at 70% imperviousness. Given this option is ruled out by the 
Barwon Water recycled supply mandate, achieving the priority target (so far as is reasonably 
practicable) under 1739.1 implies removal of up to 50% of MAR.  

Therefore, the proposed Refined Concept volume reduction (MAR 75%) exceeds the implied EPA 
1739.1 volume reduction target by 50%. 

Using the results of the water balance modelling, a level duration curve was created, as presented in 
Figure 3. The orange curve represents the proposed evaporative wetland (note, the blue line shows 
an alternative design which The City is no longer exploring). As shown, the proposed evaporative 
wetland is predicted to sit at 1.5m (TWL) for 9% of the time, at 1.4m AHD for 60% of the time and 
1.2m AHD for approximately 95% of the time.  
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Figure 3. Level duration curve 

Figure 4 presents a time series of the water level within the proposed evaporative wetland, as 
calculated through the water balance modelling. As shown, the water level rarely drops below 1.1m 
AHD, forming the permanent pool and providing additional habitat for species such as large water 
birds. 

Levels fluctuate more frequently between 1.3m AHD – 1.5m AHD creating an ephemeral zone. 

Between 1.25m and 1.5m (TWL), the Refined Concept has an area of 155,700m2 created 
predominantly by the existing undulating topography with a perimeter of 5.5km at 1.25m and 9.4km at 
1.5m (TWL). Please refer to the Refined Concept Depth Heat Map in Appendix 2. 

Water balance modelling also predicts that overtopping to the main wetland occurs in most years 
analysed (once levels reach 1.5m AHD). It should be noted, however, that the overall volume spilling 
to the main wetland is small when compared to volume lost (75% Mean Annual Reduction) to 
evapotranspiration.  

 

Figure 4. Proposed DI_DR_14 revised concept: modelled water level time series 

The characteristics and hydrologic conditions of the Refined Concept will provide a diverse range of 
permanent pool, marsh and ephemeral zones within the proposed wetland. Please refer to 
Biodiversity Opportunities letter prepared by AECOM  presented in Appendix D. 
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4. BIODIVERSITY 

The project will deliver many benefits to the City, the public and other stakeholders.  It will also 
provide many other benefits including capturing stormwater before it reaches Sparrovale main 
wetland while symptoms (unrelated to exhibited DI_DR_14) therein exist, controls to allow active 
management, exemplary volumetric reduction outcomes, and the rehabilitation of farmland to 
permanent water bodies and ephemeral areas providing a diversity of habitats for significant wetland-
dependant fauna species and the opportunity for the reestablishment of a range of wetland Ecological 
Vegetation Classes.  The project also requires little disturbance compared to the exhibited DI_DR_14 
design and other re-designs contemplated by the City. 

The project is located in a heavily disturbed and modified part of the Sparrovale property which has 
been subject to agricultural disturbance since 1907, and used before that for horse racing from 
1851.  The project area has been farmed and cleared in recent years since the EHP Biodiversity 
Assessment carried out in May, June and August 2018 and published April 2019.  The City confirmed 
8 May 2025 that the only EVC in the works area (EVC647) mapped by EHP in 2018 is no longer 
present and as such, any other native vegetation that may be present is regrowth. 

Please refer to Biodiversity Opportunities letter prepared by AECOM presented in Appendix D. 

5. COSTINGS 

A construction cost estimate has been prepared for the Refined Concept, based on the plans 
presented in Appendix A. The schedule of quantities and costing is presented in Appendix D. Once 
endorsed by The City, this costing will supersede the current DI_DR_14 DCP cost, as follows: 

 Exhibited DI_DR_14 costing (now superseded): $2,429,555.22 noting that this excludes the 
addition of allowances for cultural heritage and flora and fauna recommended by the Panel. 

 Revised DI_DR_14 costing: $2,262,827.53 noting that this includes an allowance for cultural 
heritage but not flora and fauna which is not required and as such excluded. 

Note that a 15% contingency has been applied to all items in the revised costing. 

The Refined Concept provides a substantial cost saving when compared with exhibited DI_DR_14. 

6. SUMMARY 

This memo has been written as a supplement to the Spiire 2022 SWMS report and supersedes all 
sections and plans of the 2022 report which make reference to DI_DR_14. Once endorsed by The 
City, this memo will formally supplement the Marshall SWMS and form part of the PSP supporting 
documentation.  
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1 INTRODUCTION 

The City of Greater Geelong is proposing to amend the City’s planning scheme to incorporate Marshall PSP 

and DCP.  Marshall DCP includes item DI_DR_14 which comprises a drainage outfall located within the 

Sparrovale Wetlands that serves both the Marshall and North East Industrial Precinct southern catchments.  

DI_DR_14 was conceptualised as part of the Marshall SWMS previously prepared by Spiire. 

Since exhibiting the Marshall PSP and DCP, and after convening a Panel to consider the proposed planning 

scheme amendment, the City resolved to consider alternative designs for DI_DR_14.  One of the alternative 

designs being considered by the City, was a concept prepared by Spiire which includes a 24.5Ha wetland 

within the Sparrovale Wetland reserve (the Refined Concept).   

At a meeting convened by the City of Greater Geelong 16 April 2025, the Refined Concept was presented to 

CCMA. CCMA provided in-principle support of the Refined Concept by email on 17 April 2025 noting the 

following in relation to the Refined Concept: 

The approach requires ~1000m3 of fill for the earthen bunds which can be sourced from within the floodplain 

and thus no fill will be imported into to the site. The level of the bunds which range between 200-500mm in 

height at the levels proposed are likely to have no off site hydraulic impacts up to and including a 1% AEP 

flood event. This should however be verified with a flood impact assessment which would be a very simple 

process of adding the proposed works into the existing flood model which is owned by CoGG and CCMA.   

Water Technology have been engaged to assess the impact within Sparrovale Wetland reserve and 

neighbouring landowners as a result of the proposed evaporative wetland. To assess this impact, Water 

Technology have re-run the Lower Barwon and Lower Moorabool River TUFLOW models (Water Technology, 

20181 & 20252) including the proposed evaporative wetland within the Sparrovale Wetland reserve. 

The proposed evaporative wetland concept within Sparrovale Wetland reserve as prepared by Spiire is 

presented in Figure 1-1.  As shown in this concept plan, there are three key elements to the proposed design 

which have the potential to impact flooding conditions from both the local catchment and the overall Lower 

Barwon catchment perspective: 

◼ Drainage channel in the northern region of Sparrovale Wetlands reserve – linking flows discharging from 

the NEIP/Marshall development areas to the proposed evaporative wetland (Estimated excavation volume 

of 8,100m3). 

◼ A bund along the north eastern region of Sparrovale Wetlands reserve (connecting to an existing levee 

that is adjacent to the Barwon River) (enabling managed stormwater retention) 

◼ A bund along the north western region of Sparrovale Wetlands reserve (enabling managed stormwater 

retention)(Estimated fill volume for both north eastern and north western bunds combined of 930m3).  

Water Technology have been provided with these proposed design surface modifications and have 

incorporated this into the corresponding hydraulic model used as the basis of this assessment.  
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Figure 1-1 Proposed evaporative wetland (alternative DI_DR_14 concept) (Spiire, March 2025) 
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2 HYDRAULIC MODELLING 

Hydraulic modelling was completed to reflect both pre- and post-proposed development for a range of 

proposed scenarios, including: 

◼ 1%AEP, 2% AEP and 10% AEP Riverine Only Flooding 

◼ 1%AEP, 2% AEP and 10% AEP Local Only Flooding 

◼ Combined Riverine and Local Flooding for 1%AEP and 10% AEP 

The Lower Barwon River hydraulic modelling, previously completed by Water Technology in partnership with 

the Corangamite CMA was adopted for this assessment.  

 A one and two dimensional Rain-on-Grid (RoG) and direct inflow combined hydraulic modelling approach was 

employed for this assessment using the UFLOW hydraulic flood modelling software. Simulations were 

completed using TUFLOW HPC (Highly Parallelised Computations) Single Precision with HPC solution 

scheme on a GPU solver.  

2.1 Hydraulic Inflow Configuration  

The overall Lower Barwon hydraulic model set-up for this impact assessment is presented in Figure 2-1 below. 

As shown, there are four inflow locations that flow through the overall model (indicated by the pink lines). These 

inflows have been adopted from the Lower Barwon and Lower Moorabool River Flood Study1 and include: 

◼ Waurn Ponds Creek; 

◼ Barwon River; 

◼ Moorabool River; and 

◼ Ocean tide @ Barwon Heads. 

This hydraulic configuration has been adopted to represent the riverine component of flows in this model (ie. 

riverine only scenario and combined scenario).   

Figure 2-2 shows a close-up view of the evaporative wetland local catchment area hydraulic model set-up. 

The inflow configuration for the local catchment consists of: 

◼ Two external upstream inflow locations, extracted from a previous Water Technology flood study3; 

◼ Denoted by the two light blue lines in the west 

◼ Client supplied upstream inflows (from local developed catchment) at the proposed drainage channel; and 

◼ Denoted by the one dark blue line in the north 

◼ Rainfall directly applied to the immediate local catchment extent. 

◼ Denoted by the red polygon extent 

This hydraulic configuration has been adopted to represent the local catchment component of flows in this 

model (ie. local catchment only scenario and the combined scenario). 

 
 
3 Barwon Heads Road Duplication Hydraulic Modelling Report, prepared for SMEC & Major Roads Projects 
Victoria, 2023 
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Figure 2-1 Hydraulic Model Set-up (Far View) 

 

Figure 2-2 Hydraulic Model Set-up (evaporative wetland view) 

It should be noted that the proposed western bund was extended in an eastern direction within the hydraulic 

model to reduce afflux that was initially demonstrated within the hydraulic modelling completed for the local 

contributing catchment.  
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2.2 Local Drainage Inflow 

The flow hydrograph provided to Water Technology is representative of the 1% AEP event only. Therefore, in 

order to correctly represent and assess the 2% AEP and 10% AEP events, the flow hydrograph was scaled by 

the factors listed in Table 2-1, representing the corresponding AEP event. 

Table 2-1 Flow Scaling Factor 

AEP Scaling Fator 

1% AEP 1.0 

2% AEP 0.80 

10% AEP 0.45 

The flow hydrograph provided by Spiire for the 1% AEP event is presented in Figure 2-3 below (yellow line). 

Further to this and as noted in Table 2-1, a scaling factor (provided by Melbourne Water) was applied to 

represent the 2% AEP and 10% AEP events. The flow hydrographs for these AEP events are presented in 

Figure 2-3.  

 

Figure 2-3 Evaporative Wetland Channel Flow (Spiire, 2025) 

2.3 Topography 

A comparison of the surface topography assessed in the pre-development and post-development scenarios 

hydraulic modelling is presented in Figure 2-4 below. The aforementioned proposed evaporative wetland 

surface changes can be seen in this figure to understand locality of change between the two scenarios.  

The proposed drainage channel sits at elevations as low as 0.6 m AHD, compared to elevations of the 

surrounding banks which sits at elevations as high as 2.5 m AHD.  
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The proposed eastern bund has been designed to an elevation of approximately 1.5 m AHD.   

The proposed western bund has been designed to an elevation of approximately 1.5 m AHD also. However, it 

is noted that the hydraulic modelling demonstrated that local catchment flows begun to overtop the bund 

(minimally) in all AEP events simulated. Therefore, in order to prevent afflux, the western bund was raised to 

an arbitrary elevation of 2.5 m AHD. Additionally, and as mentioned above, the western bund was extended 

to prevent some further afflux along the eastern portion of this bund. 

 

Figure 2-4 Topography Comparison (Pre-Development v Post-Development) 

2.4 Event Selection 

A summary of model simulations completed in this assessment is presented below for the three respective 

scenarios tested; 1. local catchment flooding only (Table 2-2), 2. riverine flood only (Table 2-3) and 3. local & 

riverine flooding (simultaneously) (Table 2-4).  

Table 2-2 Simulations Tested (Local Catchment Only) 

Local catchment only Duration Temporal Pattern 

1% AEP 

30 minutes TP03, TP05 & TP10 

60 minutes TP02, TP09 & TP10 

120 minutes TP02, TP09, TP10 

2% AEP 

30 minutes TP03, TP05 & TP10 

60 minutes TP02, TP09 & TP10 

120 minutes TP02, TP09, TP10 

10% AEP 

30 minutes TP06, TP08 & TP10 

60 minutes TP02, TP08 & TP09 

120 minutes TP02, TP06 & TP07 
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Table 2-3 Simulations Tested (Riverine Only) 

Riverine only Critical Event 

1% AEP 
Critical event corresponding to each AEP was 
determined in previously established TUFLOW 
model and adopted directly within this model 

2% AEP 

10% AEP 

Table 2-4 Simulations Tested (Local Catchment and Riverine) 

Local catchment and Riverine Duration Temporal Pattern 

1% AEP 120 minutes TP02 

2% AEP 120 minutes TP02 

10% AEP 120 minutes TP06 

The three temporal patterns for each AEP and corresponding duration were compared to determine the 

maximum local catchment flooding impact across the evaporative wetland area across a front-, mid- and rear- 

distributed rainfall application. The temporal patterns highlight red in Table 2-2 were selected based on this 

approach. 

It was observed that the 120-minute duration also resulted in the maximum local catchment flooding impact 

across the evaporative wetland area from all durations simulated across the AEP events. Therefore, the 120-

minute duration was adopted to represent the local catchment flows as part of the combined (local catchment 

and riverine) hydraulic model. 
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3 RESULTS 

This section examines the changes in water surface elevation elevations (afflux) between the pre-development 

and post-development conditions across the three modelled scenarios: Local Catchment Only (3.1), Riverine 

Only (3.2) and Local Catchment Plus Riverine (3.3) scenarios.  

A full set of the peak water level, depth, velocity and hazard results for the simulated scenarios has been 

provided within the report appendix.   

3.1 Local Catchment Only 

The local catchment only scenario assesses changes in water surface elevation from flows within the local 

contributing catchment and does not consider riverine flows. 

3.1.1 1% AEP 

A comparison of the post-developed and pre-developed flood levels indicate that the evaporative wetland site, 

adjoining floodplain and neighbouring landholders is predominantly affected by local contributing flows in the 

1% AEP event. This is evident for 30-minute, 60-minute and 120-minute duration events, as shown in 

Figure 3-1, Figure 3-2 and Figure 3-3 respectively.   

A summary of flood level changes is presented in Table 3-1. 

Table 3-1 Flood Level Change Summary 

Location 30-minute Duration 60-minute Duration 120-minute Duration 

1 +0.29m +0.27m +0.26m 

2 +0.12m +0.12m +0.12m 

3 +0.20m +0.20m +0.25m 

4 -0.32m -0.32m -0.30m 

◼ Location 1 refers to the area of afflux located along the western bund, where flows are shown to backup 

and pool at this location. Increases in water levels within this location are expected as a result of the 

proposed use of the area for stormwater retention (as designed). 

◼ Location 2 refers to the area west of the western bund. 

◼ While this is outside of the direct works area, this is not a result of flows overtopping the proposed 

bund. 

◼ Overland flows / generated by local rainfall flow in a western to eastern direction and are shown to be 

pooling against the western side of the bund within this location. Increases are shown to be in the 

order of 0.12m and are maintained within the greater Sparrovale Reserve.  

◼ Location 3 refers to the area along the eastern boundary of the site. Noting that flows at this location are 

contained by the existing perimeter bund/levee and proposed eastern bund (as designed). Increases in 

water levels within this area are expected as a result of the proposed use of the area for stormwater 

retention. 

◼ Location 4 refers to the area within the proposed channel. Water levels within the channel are expected 

to change as a result of the proposed flows from the developed area discharging to site at this location 

and the formalised channel that has been created (as designed). 

These locations are illustrated on the flood level difference plots in the following figures.  
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Figure 3-1 1% AEP | 30 minutes Water Surface Elevation Difference Plot (Post-Dev minus Pre-Dev) – Local 
Catchment Only 

 

Figure 3-2 1% AEP | 60 minutes Water Surface Elevation Difference Plot (Post-Dev minus Pre-Dev) – Local 
Catchment Only 

Location #1 
Location #2 

Location #3 

Location #4 

Location #1 
Location #2 

Location #3 

Location #4 
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Figure 3-3 1% AEP | 120 minutes Water Surface Elevation Difference Plot (Post-Dev minus Pre-Dev) – Local 
Catchment Only 

3.1.2 2% AEP 

A comparison of the post-developed and pre-developed flood levels indicate that the site, adjoining floodplain 

and neighbouring landholders is predominantly affected by local contributing flows in the 2% AEP event. This 

is evident for 30-minute, 60-minute and 120-minute duration events, as shown in Figure 3-4Figure 3-1, 

Figure 3-5 and Figure 3-6 respectively.   

A summary of flood level changes include is presented in Table 3-2. 

Table 3-2 Flood Level Change Summary 

Location 30-minute Duration 60-minute Duration 120-minute Duration 

1 +0.29m +0.25m +0.27m 

2 +0.13m +0.12m +0.11m 

3 +0.15m +0.15m +0.18m 

4 -0.36m -0.35m -0.35m 

◼ Location 1 refers to the area along the western bund, where flows are backing up and pooling at this 

location (as designed). 

◼ Location 2 refers to the area west of the western bund. 

◼ While this is outside of the evaporative wetland area, this is not a result of flows overtopping the 

proposed bund. 

◼ Rainfall generated runoff flows in a western to eastern direction which is pooling against the western 

side of this bund.  

◼ Location 3 refers to the eastern region of the site. Noting that flows at this location are contained by the 

existing perimeter bund and proposed eastern bund (as designed). 

Location #1 
Location #2 

Location #3 

Location #4 
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◼ Location 4 refers to within the proposed channel (as designed).  

These locations are illustrated on the flood level difference plots in the following figures.  

 

Figure 3-4 2% AEP | 30 minutes Water Surface Elevation Difference Plot (Post-Dev minus Pre-Dev) – Local 
Catchment Only 

 

Figure 3-5 2% AEP | 60 minutes Water Surface Elevation Difference Plot (Post-Dev minus Pre-Dev) – Local 
Catchment Only 

Location #1 
Location #2 

Location #3 

Location #4 

Location #1 
Location #2 

Location #3 

Location #4 
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Figure 3-6 2% AEP | 120 minutes Water Surface Elevation Difference Plot (Post-Dev minus Pre-Dev) – Local 
Catchment Only 

3.1.3 10% AEP 

A comparison of the post-developed and pre-developed flood levels indicate that the site, adjoining floodplain 

and neighbouring landholders is predominantly affected by local contributing flows in the 10% AEP event. This 

is evident for 30-minute, 60-minute and 120-minute duration events, as shown in Figure 3-7, Figure 3-8and 

Figure 3-9 respectively.   

A summary of flood level changes include is presented in Table 3-3. 

Table 3-3 Flood Level Change Summary 

Location 30-minute Duration 60-minute Duration 120-minute Duration 

1 +0.27m +0.28m +0.28m 

2 +0.12m +0.12m +0.13m 

3 +0.09m +0.08m +0.12m 

4 -0.52m -0.52m -0.51m 

◼ Location 1 refers to along the western bund, where flows are backing up and pooling at this location (as 

designed). 

◼ Location 2 refers to west of the western bund. 

◼ While this is outside of the site, this is not a result of flows overtopping the proposed bund. 

◼ Overland flows in a western to eastern direction are pooling against the western side of this bund.  

◼ Location 3 refers to the eastern region of the area. Noting that flows at this location are contained by the 

existing perimeter bund and proposed eastern bund (as designed). 

◼ Location 4 refers to within the proposed channel.  

Location #1 
Location #2 

Location #3 

Location #4 
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These locations are illustrated on the flood level difference plots in the following figures.  

 

Figure 3-7 10% AEP | 30 minutes Water Surface Elevation Difference Plot (Post-Dev minus Pre-Dev) – Local 
Catchment Only 

 

Figure 3-8 10% AEP | 60 minutes Water Surface Elevation Difference Plot (Post-Dev minus Pre-Dev) – Local 
Catchment Only 

Location #1 
Location #2 

Location #3 

Location #4 
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Location #2 

Location #3 
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Figure 3-9 10% AEP | 120 minutes Water Surface Elevation Difference Plot (Post-Dev minus Pre-Dev) – Local 
Catchment Only 
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3.2 Riverine Only 

The riverine only scenario assesses changes in water surface elevation from flows within the Barwon River 

only and does not consider local catchment flows.  

3.2.1 1% AEP 

A comparison of the post-developed and pre-developed flood levels indicate very minor changes within the 

site, adjoining floodplain and neighbouring landholders as shown in Figure 3-10. 

Due to the nature of the proposed channel being in ‘cut’, there is in fact a flood level decrease of up to 0.084m 

within the channel as there is some additional flood storage being provided in this specific location during the 

1% AEP event. 

Outside of this, there are no changes observed in flood level between the pre-developed and post-developed 

conditions.  

 

Figure 3-10 1% AEP Water Surface Elevation Difference Plot (Post-Dev minus Pre-Dev) – Riverine Only 

3.2.2 2% AEP 

A comparison of the post-developed and pre-developed flood levels indicate very minor changes within the 

site, adjoining floodplain and neighbouring landholders as shown in Figure 3-11. 

Due to the nature of the proposed channel being in ‘cut’, there is minor flood level decrease of up to 0.36m 

within the channel due to the additional flood storage within this location during the 2% AEP event. A minor 

decrease in flood extent during this event is also observed (noted by the pink shading) 

Outside of this, there are no changes observed in flood level between the pre-developed and post-developed 

conditions.  

-0.084m 
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Figure 3-11 2% AEP Water Surface Elevation Difference Plot (Post-Dev minus Pre-Dev) – Riverine Only 

3.2.3 10% AEP 

A comparison of the post-developed and pre-developed flood levels is presented in Figure 3-12. It can be seen 

that the riverine only flood extent in the 10% AEP event does not impact the evaporative wetland area. 

Therefore, it can be concluded that in the 10% AEP riverine only event, there are no flood level changes in the 

site, adjoining floodplain and neighbouring landholders.  

 

Figure 3-12 10% AEP Water Surface Elevation Difference Plot (Post-Dev minus Pre-Dev) – Riverine Only 

-0.36m 
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3.3 Combined Local Catchment and Riverine 

The combined local catchment and riverine scenario assesses changes in water surface elevation from flows 

within the local contributing catchment and Barwon River simultaneously. 

3.3.1 1% AEP 

A comparison of the post-developed and pre-developed flood levels indicate that the site, adjoining floodplain 

and neighbouring landholders in a combined, local catchment plus riverine scenario shows no increase in flood 

levels in the 1% AEP event as seen in Figure 3-13.  

This is because in a 1% AEP event, floodwaters from the Barwon River overtop the existing levee that 

separates the evaporative wetland site from the Barwon River, drowning out the property. Flows also overtop 

the proposed bunds that aim to contain the local catchment flows, thus covering the site and surrounding lands 

in the post-developed conditions to a flood level matching that of the pre-developed conditions. The proposed 

channel provides some additional flood storage in the 1% AEP event, thus resulting in a minor flood level 

decrease up to 0.082m within the proposed channel of the wetland area. 

 

Figure 3-13 1% AEP Water Surface Elevation Difference Plot (Post-Dev minus Pre-Dev) – Local Catchment Plus 
Riverine  

3.3.2 2% AEP 

A comparison of the post-developed and pre-developed flood levels indicate that the site, adjoining floodplain 

and neighbouring landholders in a combined scenario shows no increase in flood levels in the 2% AEP event 

as shown in Figure 3-14.  

This occurs because during a 2% AEP event, floodwaters from the Barwon River overtop the existing levee 

that separates the site from the Barwon River. Flows also overtop the proposed bunds that aim to contain the 

local catchment flows, thus covering the site and surrounding lands in the post-developed conditions to a flood 

level the same as in the pre-developed conditions. The proposed channel provides some additional flood 

storage in the 2% AEP event, thus resulting in a flood level decrease up to 0.38m within the proposed channel 

of the wetland area. 
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Figure 3-14 2% AEP Water Surface Elevation Difference Plot (Post-Dev minus Pre-Dev) – Local Catchment Plus 
Riverine 

3.3.3 10% AEP 

A comparison of the post-developed and pre-developed flood levels indicate that the site, adjoining floodplain 

and neighbouring landholders in a combined, local catchment plus riverine scenario shows a flood level 

difference the same as that observed in the local catchment only scenario in the 10% AEP event. Refer to 

Figure 3-15 below with a comparison to Figure 3-9 (10% AEP, 120-minute local catchment only) above.  

This occurs because during the 10% AEP riverine flows from the Barwon River do not overtop the existing 

levee that separates the wetland area from the Barwon River. Therefore, the flooding conditions within the site 

are solely influenced by the local catchment flows only.  

A summary of flood level changes include is presented in Table 3-4. 

Table 3-4 Flood Level Change Summary 

Location 120-minute Local Catchment Duration | 90-hour 
Riverine Duration 

1 +0.28m 

2 +0.13m 

3 +0.19m 

4 -0.46m 

Noting that there are some changes in flood level experienced in the combined 10% AEP scenario when 

compared to the local catchment only 10% AEP scenario for locations 3 & 4, due to the increase in run time 

of the combined hydraulic model.  

Changes to flood level are still comparable between both scenarios with flooding ponding across the site. 
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◼ Location 1 refers to the area along the western bund, where flows are backing up and pooling at this 

location (as designed). 

◼ Location 2 refers to the area west of the western bund. 

◼ While this is outside of the site, this is not a result of flows overtopping the proposed bund. 

◼ Overland flows in a western to eastern direction are pooling against the western side of this bund.  

◼ Location 3 refers to the eastern region of the site. Noting that flows at this location are contained by the 

existing perimeter bund and proposed eastern bund (as designed). 

◼ Location 4 refers to within the proposed channel.  

These locations are illustrated on the flood level difference plot in the following figure.  

 

Figure 3-15 10% AEP Water Surface Elevation Difference Plot (Post-Dev minus Pre-Dev) – Local Catchment 
Plus Riverine 

Location #1 
Location #2 

Location #3 

Location #4 
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4 SUMMARY AND DISCUSSION 

Water Technology have been engaged to assess the impact within Sparrovale Wetland reserve and 

neighbouring landowners as a result of the proposed evaporative wetland. 

Hydraulic modelling was completed to assess changes to flood levels reflected in three scenarios: 

◼ Local contributing catchment flows only; 

◼ Riverine flows only; and 

◼ A combination of local contributing catchment flows and riverine flows, simultaneously.  

Post-developed flood levels were compared to pre-developed flood levels to determine any observed impacts 

as a result of the proposed development.  

 

Results from the local contributing catchment flows only scenario are similar across the AEPs and duration 

simulated and can be summarised as: 

◼ Flows are predominantly contained within the evaporative wetland (as designed) by the proposed bunds 

◼ Some minor localised afflux is observed west of the western bund in the order of +0.11m to +0.13m.  

◼ Rainfall generated runoff flows in a western to eastern direction, pooling against the western side of 

this bund. Noting that the minor afflux occurring in this location is contained within the broader 

Sparrovale reserve. 

◼ Refer to Section 3.1 for a comprehensive assessment of flood level changes across each AEP and 

duration simulated. 

 

Results from the riverine flows scenario can be summarised as: 

◼ Similar in the 1% AEP and 2% AEP events. 

◼ A decrease in flood levels is observed within the proposed channel, due to the channel providing 

extra flood storage. 

◼ No increase in flood level is observed across the site in this simulation.  

◼ During the 10% AEP event, riverine flows do not overtop the existing levee that separates the site from 

the Barwon River, meaning there is no change observed between the pre-developed and post-developed 

conditions.  

 

Results from the combined local contributing catchment and riverine flows scenario can be summarised as: 

◼ The 1% AEP and 2% AEP events flood level difference is similar to that of the riverine only flood level 

differences 

◼ This is because the 1% AEP and 2% AEP riverine flows overtop the existing levee that separates the 

site from the Barwon River. These flows also overtop the proposed bunds within the site drowning 

out and existing or proposed drainage infrastructure onsite.  

◼ A decrease in flood levels exists within the proposed channel, due to the channel providing extra flood 

storage. 

◼ No increase in flood level is observed in this simulation.  
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◼ The 10% AEP event flood level difference is similar to that of the local contributing catchment only flood 

level differences 

◼ This is because in the 10% AEP event, riverine flows do not overtop the existing levee that separates 

the site from the Barwon River 

◼ Changes in flood levels within the site are solely influenced by the local catchment flows only 

 

Based on an assessment of the three scenarios above it can be seen that the proposed evaporative wetland 

does not result in any adverse flood level impacts associated with displacement of floodwater from the Barwon 

River across the AEP events simulated.  

Changes to local catchment contributing flows has a more significant impact on flood levels experienced within 

the Sparrovale Reserve. Having said this, increases in flood levels caused by this proposed evaporative 

wetland is entirely contained within Sparrovale Wetlands reserve (as designed). The key instance of afflux 

outside of the evaporative wetland area exists (west of the western bund), caused by overland flows in a 

western to eastern direction pooling against the western side of the bund. This afflux is relatively minor and 

localised within the broader Sparrovale reserve.  
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 AECOM Australia Pty Ltd 

Wurundjeri and Bunurong Country 

Tower 2, Level 10 

727 Collins Street 

Melbourne VIC 3008 

Australia 

www.aecom.com 

+61 1800 868 654  tel 

 

ABN 20 093 846 925 

23rd May 2025 

 

Stephen James 
Director- Civilisation 
Level 34, 1 Eagle Street 
Brisbane, Qld, 4000 

 

Dear Stephen, 

DI_DR_14 Redesign- biodiversity opportunities 

This letter is provided as a follow-up to recent meetings between Re-Grow Geelong Pty Ltd (‘Re-
Grow’), the City of Greater Geelong (‘the City’) and relevant consultants and stakeholders that have 
expressly focussed on the proposal for the creation of a new evaporation pond within the area of the 
land at the northern boundary of the Sparrovale property. The evaporation pond responds to the 
initiative of the City to consider alternative designs for DI_DR_14 following the exhibition of the 
Marshall Precinct Structure Plan and subsequent panel established to consider the Planning Scheme 
Amendment.  We note the City’s Option 3 proposal and refer to the refinement of that concept 
prepared by Re-Grow (‘Refined Concept’) which is the subject of this letter. 

This letter focusses on four key ecological themes considered relevant as the design progresses to 
eventual endorsement by the City. 

1- Clause 52.17 of the City of Greater Geelong planning scheme 

Work undertaken by the City’s ecological consultants in May, June and August 2018 to inform the 
Sparrovale Wetlands Masterplan (EHP, 2019) identified that the area proposed for the Refined 
Concept may have (in the past) supported patches of indigenous vegetation. It is considered likely that 
such patches regenerated opportunistically within areas of the agricultural land that were rendered 
unsuitable during some cropping seasons, likely as a result of inundation.  Aerial imagery captured 
after 2019 shows that the entire area of the site proposed for the Refined Concept was regularly sown 
to pasture and cropped, continuing a land use that has been consistent at the site since 1907.  Figure 
1 (below) shows the area of the Refined Concept overlying an aerial image of the site taken in 
December 2019. This aerial image clearly shows the extent of agricultural disturbance across the 
property in dry seasons.   

 

Figure 1- Concept plan and indicative flooded area over December 2019 aerial image 
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The regular cropping and/or slashing that is evident in Figure 1 has been to the detriment of any 
indigenous vegetation that may have regenerated between cropping cycles.  

We note the City’s advice from the 8th May 2025 that indigenous vegetation mapped by EHP in 2018 
in the footprint of the Refined Concept is no longer present. It is suggested that the continuing 
consideration of the approval of the Refined Concept needn’t be influenced by the possible existence 
of any patch of native vegetation that may have regrown in response to changed cropping/agricultural 
regimes.  Indeed, such vegetation may be considered exempt from the need for a permit under clause 
52.17 of the City of Greater Geelong Planning Scheme.  

Clause 52.17-7 of the scheme provides the following relevant exemption from the need for a permit for 
native vegetation removal: 

Regrowth- Native vegetation that is to be removed, destroyed or lopped that has 
naturally established or regenerated on land lawfully cleared of naturally 
established native vegetation and is: 

- Less than 10 years old. 

It is easily demonstrated through the analysis of time-series aerial photography that any indigenous 
vegetation that may be present within the area of the proposed Refined Concept is regrowth. 
Considering the long-term use of the site for agricultural activities, it is further assumed that the land 
was (and continues to be) lawfully cleared. As such, it is appropriate that this exemption should be a 
relevant consideration for the City as they contemplate the approval of the proposal.  

2- Opportunity for the establishment of numerous wetland EVC’s 

The proposed hydrological regime that will prevail following the construction of the Refined Concept 
will provide a unique opportunity to encourage the re-establishment of a variety of wetland Ecological 
Vegetation Classes (EVC’s). This is an outcome that is intended by the design. Areas within the 
broader inundation extent will likely hold water on a permanent basis according to the hydrological 
graphs produced to support the proposal. Around the perimeter of these areas of permanent open 
water, the land will be subject to a wetting and drying regime that will fluctuate in response to inflow 
regularity and volume and to the topography of the site. Areas closer to the open pools will likely retain 
soil moisture for longer than land further from the waterbody. This creates the possibility of the 
formation of wetland ecosystem with the variability that will closely mimic that originally provided by the 
existing Sparrovale wetland prior to its current period of prolonged inundation.  

In a regional context, the distribution and extent of these wetland vegetation communities has been 
greatly depleted as a result of either direct removal or in response to altered the hydrological regimes 
that have enabled the land use changes to allow for residential land development or for agricultural 
activities. Thus, any proposal that may assist in the recovery of such valuable and scarce ecological 
assets should be given significant consideration.   

The permanent water body created by the Refined Concept will allow emergent vegetation such as 
Narrow-leaf Cumbungi Typha domingensis to establish, representative of the Tall Marsh EVC that is 
prevalent within the existing Sparrovale Wetland. The damp perimeter of the waterbody will favour 
species that are more tolerant of regular wetting/drying cycle and these species are likely to be 
representative of Plains Sedgy Wetland EVC or similar. Australian Lilaeopsis Lilaeopsis polyantha and 
Swamp Crassula Crassula helmsii have been recorded previously within Sparrovale (EHP, 2019) and 
are therefore likely to establish as a result of the Refined Concept.  Seasonally Inundated Sub-saline 
Herbland is the most common EVC within the main Sparrovale Wetland and is considered likely to 
colonise the slightly drier edges of the evaporation pond. Beaded Glasswort Sarcocornia quinqueflora, 
Australian Salt-grass Distichlis distichophylla, Karkalla Carpobrotus rossii and Austral Seablite Suaeda 
australis are common species within this EVC. 

The speed with which this passive recovery will occur is dependent on a range of factors including the 
quality and quantity of seed stock within the soil seed bank, and the ability of new seed stock to arrive 
via vectors. There are few examples in literature of the analysis of the effectiveness of wetland 
restoration, and none identified in Australia (Roberts et al, 2017). What is known is that (in addition to 
supply from the soil seed bank) the distance to potential propagule sources is important (Robert et al, 
2017). With the existing Sparrovale Wetland considered a reliable propagule source and being only 
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~500 metres south of the Refined Concept, this wetland vegetation will play a significant role in 
encouraging the colonisation of the evaporation pond within indigenous species.  

3- Opportunity for the creation of a habitat for significant wetland-dependant fauna 
species 

The creation of the evaporation pond and the subsequent establishment of a diverse range of wetland-
dependant indigenous vegetation types will increase the potential for wetland-dependant fauna 
species to re-colonise the site on a permanent basis, and for migratory species to be attracted to the 
site during their non-breeding periods.    

In their 2019 assessment, EHP did not record any significant fauna species within the Sparrovale 
Wetland, however identified that the site does provide suitable habitat for nationally significant species 
such as Orange Bellied Parrot Neophema chrysogaster, Yarra Pygmy Perch Nannoperca obscura, 
Australian Grayling Prototroctes maraena, Dwarf Galaxias Galaxias pusilla and Growling Grass Frog 
Litoria raniformis (EHP, 2019). During their assessment, many common species that rely on wetland 
ecosystems were recorded including White-faced Heron Egretta novaehollandiae, Australian White 
Ibis Threskiornis molucca, Pacific Black Duck Anas superciliosa, Purple Swamphen Porphyrio 
porphyrio, Pied Cormorant Phalacrocorax varius, Eastern Dwarf Tree Frog Litoria fallax and Common 
Froglet Crinia signifera. 

Wetland-dependant fauna species are capable of rapid and long-distance dispersal, allowing them to 
rapidly populate recently re-wet habitats. The proximity of the proposed evaporation pond to the 
existing Sparrovale Wetland and to the Barwon River suggests that these common species are likely 
to quickly colonise the site following the completion of the construction of the Refined Concept and 
subsequent receipt and capture of stormwater. The areas of the pond that exist as permanent open 
water will attract waterfowl and frog species, and the gradual establishment of fringing vegetation will 
encourage species that rely on adequate vegetative cover for foraging. Sparse or low-growing 
vegetation that will establish along the fringes of the permanent waterbody will attract migratory 
wading species such as Sharp-tailed Sandpiper Calidris acuminata and Latham's Snipe Gallinago 
hardwickii that arrive over the austral summer. Sub-saline Herbland (once prevalent within the existing 
Sparrovale wetland) may readily establish along the southern edge of the evaporation pond. Beaded 
Glasswort, an indicative species of this EVC, is a known feed source for Orange-bellied Parrot which 
is listed as critically endangered under the Environment Protection and Biodiversity Conservation Act, 
1999. Orange-bellied Parrot is known to overwinter in the Bellarine, and an increase in the extent of 
this vegetation community will benefit the continued presence of this species in the local area.  

The evaporation pond will also serve to provide fauna species already present on the property with 
more consistent habitat availability should the challenges with managing the volume of water in the 
existing wetland continue. It is noted that these challenges are unrelated to the exhibited DI_DR_14.  
The long-term inundation currently experienced in Sparrovale (which at normal top water level is 
approximately 10 times the size of the Refined Concept) reduces the variability in habitats that many 
wetland species depend on, and a hydrologically separated alternate wetland provides an important, 
geographically proximal substitute habitat/s.  

4- Alignment with the overarching objectives of the Sparrovale Wetland Masterplan and 
Sparrovale Wetland Monitoring Plan 2020-2030 

It is considered that the Refined Concept responds appropriately to the existing ecological values of 
site, and reflects the vision of the City of Greater Geelong’s Sparrovale Ngubitj yoorree Wetlands 
Masterplan that the transition is encouraged in the land that is currently use for agricultural grazing 
and cropping into ‘rehabilitated floodplain conservation reserve to complement the biodiversity values 
of the natural and new wetlands and the Barwon River’ (CoGG, 2021).  

Similarly, a relevant objective highlighted in the monitoring plan requires that ‘Sparrovale Wetlands will 
continue to provide suitable habitat values for significant faunal species (waterbirds, frogs and fish) 
based on 2019/2020 baselines through the abatement of threatening processes. 

The Refined Concept responds appropriately to this objective by providing an alternative solution to 
increased stormwater input by establishing an alternative wetland ecosystem to the that which already 
exists. Being ‘offline’ to (or hydrologically separated from) the existing wetland ecosystem, the 
ecological resilience of the Sparrovale property will be increased, providing increased confidence in 
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the ability of the property to continue to provide significant and valuable ecological functionally into the 
future.  

 

I trust that this provides further relevant context for consideration, but should you have any further 
questions, please let me know. 

Yours faithfully 
 

 
 
Christopher White 
Technical Director- Environment 
christopher.white@aecom.com 

Mobile: 0401 483 141 
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APPENDIX E 
 

REVISED CONCEPT COSTING 



Schedule of Prices - DI-DR-14 Refined Concept
Note: Any altered schedule will be deemed to be non-conforming.

City of Greater Geelong

Marshall PSP Planning Scheme Amendment C278ggee Date: 17/06/2025

Contract No 310848 Rev: B

Note that all figures exclude GST

Rev Item Description Qty Unit Rate Amount

1 PRELIMINARY SITE & EARTHWORKS

1.1 Site establishment including site facilities, 1 Item $34,500.00 $34,500.00

compound, temporary fencing and service

proving.

1.2 Site Preparation including removal of 1 Item $57,500.00 $57,500.00

existing fencing, rubbish and rock, construction

of temporary access tracks and ramps,

protection of existing trees and cultural

heritage areas, preparation and

implementation of site safety plan including

identification of site hazards, all necessary

training, signage, temporary or permanent 

works to meet legislative, WorkCover and 

construction industry guidelines all as required.

(Excluded demolition works) Rate includes

implementation of EMP requirements and

control of site stormwater runoff.

1.3 Setout of all works as shown on the design 1 Item $23,000.00 $23,000.00

plans ; and all associated infrastructure.

Includes Setout and pegging of site compound.

1.4 As constructed survey of all works as 1 Item $23,000.00 $23,000.00

shown on the design plans. Rate to include

provision of digital as con model of finished

surface to Authorities.

1.5 Stripping and stockpiling of topsoil

1.5.1 Waterway (200mm depth) 13291 sq.m $2.88 $38,278.08

1.5.2 Bunds (100mm depth) 4742 sq.m $2.88 $13,656.96

1.5.3 Stockpile Area (200mm depth) 20303 sq.m $2.88 $58,472.64

1.5.4 Western connection pool 4071 sq.m $2.88 $11,724.48

1.6 Excavate and disposal of all material to fill 8621 cu.m $40.25 $346,995.25

embankment.  Excavation to make allowance

for over-excavation to form finished surface.

Excavation rate to make allowance for rock.

Rock shall be disposed to a tip.

Carried Forward $607,127.41
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Contract No 310848 Rev: B

Note that all figures exclude GST

Rev Item Description Qty Unit Rate Amount

Brought Forward $607,127.41

1.7 Fill using suitable material derived from

excavation as specified on the plans.

Allowance to be made for compaction as

specified by geotechnical engineer

1.7.1 Bunds (using suitable imported clay) 2048 cu.m $46.00 $94,208.00

1.7.2 Fill embankment bounding Goodman 8621 cu.m $23.00 $198,283.00

Road

1.8 Additional temporary site stormwater 1 Item $34,500.00 $34,500.00

management for above the 10 year ARI.

Incorporating control of discharge, including all

pumping and diversions as required to facilitate

works, and diversion channels as required.

2 CONTROL GATES

2.1 Western Gate

2.2 Manually operated penstock with vertical 1 Item $172,500.00 $172,500.00

operating range of 1.1m. Capacity/sizing tbc.

Concrete box culverts with concrete spillway

above set at 1.5m AHD. Precast headwall with

wingwalls x 2. Allow for safety fencing over

spillway.

2.3 Eastern Gate

2.4 Manually operated layflat with vertical 1 Item $230,000.00 $230,000.00

operating range of 0.6m. Capacity/sizing tbc.

Concrete box culverts with concrete spillway

above set at 1.5m AHD. Precast headwall with

wingwalls x 2. Allow for safety fencing over

spillway.

2.5 Allow for 10m long concrete spillway above 1 Item $57,500.00 $57,500.00

the Eastern Gate, which will form the ultimate

control for the entire Evaporative Wetland. 

3 TOPSOIL

3.1 SITE DERIVED TOPSOIL Topsoil to be placed

in accordance with design drawings and

specification. All topsoil to be tested and

remediated if necessary to ensure it is in

accordance with the specification

requirements. 

Carried Forward $1,394,118.41
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Contract No 310848 Rev: B

Note that all figures exclude GST

Rev Item Description Qty Unit Rate Amount

Brought Forward $1,394,118.41

3.1.1 Waterway (100mm depth) 13291 sq.m $4.60 $61,138.60

3.1.2 Bunds (100mm depth) 2612 sq.m $4.60 $12,015.20

3.1.3 Fill Embankment bounding Goodman 20302 sq.m $4.60 $93,389.20

Road (100mm depth)

3.1.4 Western connection pool (100mm 4071 sq.m $4.60 $18,726.60

depth)

4 ROCKWORK

Placement of approved graded angular rocks

for beaching in waterway and embankment

spillway as detailed in drawings. Supply &

installation of material to MWC standard, and

as specified including plant and labour. 

4.1 Fill rocks. 300-600mm ∅, well graded 254 sq.m $57.50 $14,605.00

rocks interlocked in place 

4.2 Embedment layer 150mm (MIN.) thick 254 sq.m $46.00 $11,684.00

layer, compacted well 40mm NDCR

(Non-descript crushed rock) 

4.3 Voids rocks 60-195mm∅ Angular, locked, 254 sq.m $57.50 $14,605.00

well graded rocks interlocked in place. Ensure

all voids are filled.

4.4 Edge/Toe rocks. Minimum 600mm 110 Lm $115.00 $12,650.00

diameter edge/toe rocks, 2/3 embedded into

finished surface.

4.5 Supply and construct, 4m wide crushed 2032 sq.m $51.75 $105,156.00

rock maintenance access track to the Western

Bund and Western Gate in accordance with

the Design Plans

5 MISCELLANEOUS

5.1 Hydromulch all earth surfaces as specified on

the plans

5.1.1 Waterway 13291 sq.m $1.73 $22,993.43

5.1.2 Bund 2710 sq.m $1.73 $4,688.30

5.1.3 Fill embankment bounding Goodman 20302 sq.m $1.73 $35,122.46

5.1.4 Western connection pool 4071 sq.m $1.73 $7,042.83

5.2 Safety fencing around outlet headwall, as 1 No. $4,600.00 $4,600.00

shown in drawings and in accordance with

MW STD 7521/8/206.

Carried Forward $1,812,535.03
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Contract No 310848 Rev: B

Note that all figures exclude GST

Rev Item Description Qty Unit Rate Amount

Brought Forward $1,812,535.03

6 DESIGN 

6.1 Strategy and concept for proposed 1 Item $51,000.00 $51,000.00

evaporative wetland. Includes all hydrologic

and hydraulic modelling, meetings, production

of concept design plans, costings and

meetings

6.2 Civil/Integrated Water Engineering (Based 1 Item $171,660.00 $171,660.00

on ACEA rates) 

6.3 Geotech Engineering 1 Item $10,000.00 $10,000.00

6.4 Structural Engineering large structures 1 Item $20,000.00 $20,000.00

6.5 Feature Survey and Surround 1 Item $30,000.00 $30,000.00

establishment 

6.6 Flood Impact Assessment consultant 1 Item $28,150.00 $28,150.00

6.7 Flora, Fauna & Cultural Heritage Assessments 1 Item $200,000.00 $200,000.00

6.9 Civil/Landscape Works Defects 12 No. $1,500.00 $18,000.00

Maintenance Period (12months)

Total - DI-DR-14 Refined Concept Construction $2,341,345.03
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