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Melbourne Water 
PO Box 4342 
MELBOURNE VIC 3001 
 
 
Dear   
 
Re: Devon Meadows PSP Drainage Options Submission - Memorandum 
Rain Reference: 517_03_M01V01_c_DSS_Submission.docx  

1 Introduction 
Rain Consulting have been engaged by Kardinia Developments Pty Ltd to undertake an 
investigation of two alternative options for the locations of the proposed drainage assets within the 
Devon Meadows PSP in order to present a more equitable split of assets across various land-
holdings in the PSP area. 

The two proposed options are to relocate DM3 west to SIG landholdings (Option 1), or to remove it 
completely (Option 2). Both of these options can achieve similar outflow conditions under the South 
Gippsland Highway and best practice water quality treatment can be achieved. Both options avoid 
significant trees within the Kardinia landholding and result in a better environmental outcome. 
Option 2 consolidates assets to minimise construction and ongoing costs.  

The proposed drainage layout provided by Melbourne Water in the Interim Report – Casey Fields 
South (Employment) and Devon Meadows Precinct Structure Plan Preliminary Concept Drainage 
Strategy from the 21st February 2025 is shown in Figure 1-1. This represents a change from the 
original scenario, with the outfall now proposed to be directed to the east from DM4 to the Casey 
Fields PSP. Waterways have been realigned and an additional waterway through from Rawlins 
Road to DM4 has been included.  

Rain Consulting understands that there are some remaining issues to be resolved, with relevant 
ones to the Kardinia Developments land holdings as follows: 

 The impact of increased flows on the receiving waterway, and downstream properties, 
needs to be tested at Manks Road. This could impact the size of the retarding basins DM2, 
DM3 and DM4. 

 New climate change guidelines need to be used in the design of the basins, which will likely 
impact the size of the basins and other drainage assets. This could represent an increase in 
rainfall from 18.5% under ARR V4.1 to 70% in ARRV4.2, depending on which pathway is 
selected.  

 The DSS design is contingent on the Department of Transport approval to install a crossing 
under the highway. 

 Approximately 26 significant trees are in the path of proposed waterways and retarding 
basins.  



 

 Rain Consulting Pty Ltd
PO BOX 402

CHELSEA VIC 3196
ABN 31 635 469 680

rainconsulting.com.au
  
 

Rain Consulting Devon Meadows PSP Drainage Options Submission - Memorandum 1
 

1.1 Land take considerations 
The presentation by Melbourne Water on the 5th March 2025 (Melbourne Water, 2025) denotes the 
following land take within the Devon Meadows PSP.  

Table 1-1 Land take comparisons (Melbourne Water, 2025) 

Iteration PSP Area (ha) RBWL (ha) RBWL (%) Waterways (ha) Waterways (%) Total Area (%) 

February 2023 262 26 10% 16 6% 16%* 

February 2025 262 27 10% 28 11% 21% 

* This figure did not include the land take outside the UGB, which is approximately 35ha, making a 
total area of 77ha, and a total percentage of land take of 26%. 

1.2 Submission Constraints, Criteria and Solution Space 
The following is a summary of the fixed parameters and design approaches: 

 Flood and drainage impacts on downstream land no worse than existing situation. 
 Wetlands upstream of waterway. 
 Hydrological (RORB) catchments and parameters fixed. 
 Current waterway locations cost optimal. Any changes will be at developer’s cost. 
 Asset depth – assets to be no deeper than current design (until further advice from 

Southern Rural Water) (Melbourne Water, 2025). 

The key criteria to consider are as follows: 

 Land take. 
 Cost to the DSS. 
 Remnant vegetation (minimise critical trees impact) and key environmental considerations. 
 Cultural heritage values. 
 Implementability (e.g. assets to be within single property or fewer properties where possible). 

For example, DM2 will likely be consolidated into fewer properties.  
 Post-developed flows at Manks Road. 
 Limit filling across catchment to manage flood risk. 
 Compliance with Koo Wee Rup Water Supply Protection Area Groundwater Management 

Plan (limit interception of groundwater table). (Melbourne Water, 2025) 

The solution space outlined is as follows: 

 Retarding basins and wetlands can be shifted within the investigation areas (shaded green), 
shown in Figure 1-2, noting any proposed change will be assessed against the above key 
criteria. 

 Trade-offs, for example: 
o Culvert size underneath South Gippsland Highway versus land take of retarding 

basins in Devon Meadows. 
o Basin footprint versus downstream flooding and drainage benefits south of Manks 

Road.  

We note the commentary in the briefing session indicated that waterway alignments are seen as 
the most cost effective approach, and moving them would be difficult as they have been designed 



 

 Rain Consulting Pty Ltd
PO BOX 402

CHELSEA VIC 3196
ABN 31 635 469 680

rainconsulting.com.au
  
 

Rain Consulting Devon Meadows PSP Drainage Options Submission - Memorandum 1
 

to follow the natural topography and reduce land take. Pipes are unlikely to be accepted in lieu of 
waterways, due to the difficulty in collecting large flows.  

Additionally, retarding basins have been designed to limit the impacts to groundwater, fill, 
embankment failure and associated operational cost.  

We note that in the proposed options in this letter, there is no direct correlation between the 
location of the basin to the culvert size or downstream flooding, as the goal was to maintain the 
outflows under the South Gippsland Highway proposed in the current draft DSS. The proposed 
options outlined in this letter also reduces the need for the removal of significant trees..  

 

Figure 1-1 Current Proposed Scenario (GHD, 2025) 
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Figure 1-2 Solution Space (Melbourne Water, 2025) 

2 Proposed Combination of Assets  
The two proposed options are as follows: 

 Option 1 – relocate DM3 to the west to avoid significant trees. These trees are currently the 
subject of an environmental investigation to determine their significance. Refer to Figure 2-1 
for the proposed locations.  

 Option 2 – combine DM2 and DM3 into one asset at the original location of DM2. Refer to 
Figure 2-2 for the proposed locations.  
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Figure 2-1 Drainage Option 1 

 

Figure 2-2 Drainage Option 2 

2.1 Rationale 
There are key principles applied to the establishment of a DSS, including: 
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 Schemes should propose infrastructure to service development that is optimal in terms of 
cost and performance. 

 Melbourne Water will reward innovation by developers that financially benefit the scheme. 
Based on saving to scheme, overall financial benefit of the innovation and benefit derived 
by the developer (Melbourne Water, 2007) 

The two options proposed provide an environmental benefit through the retention of significant 
trees.  

Option 2, in particular seeks to provide cost savings to the entire scheme by removal of an asset, 
thereby reducing construction costs and ongoing maintenance costs.  

2.2 Feasibility 
A high level review of preliminary road levels and gradings from Verve was undertaken to determine 
what if any changes would be required to likely earthworks in both options (refer the previous 
stormwater strategy report prepared by Afflux, Incitus, Rain Consulting and Verve (Verve, 2024).  

It was concluded in this assessment that maintaining the proposed grading was the most efficient 
solution because changing grading directions resulted in up to 6m of additional fill in some areas. 
As a result, it was proposed that the catchments of each drainage asset were amended to allow 
them to grade out to the proposed asset location. These revised catchments are shown in Figure 2-1 
and Figure 2-2. 

Outflow grades and levels to the east were reviewed and confirmed to be acceptable.  

Based on this high-level review, both options were considered feasible.  

2.3 Modification of RORB modelling 
The Melbourne Water developed RORB model was modified as follows to represent amended flow 
paths in each option. 

Overall catchment changes were made as per Figure 2-4, Figure 2-5 and Table 2-1.It is noted that a 
consistent Fraction Impervious value was used in the Melbourne Water developed RORB model of 
0.75, including the locations of proposed drainage assets. This is seen as a conservative approach, 
but for this stage of the project, and for consistency in comparing options, these fraction 
impervious values were retained. Reaches and centroids were adjusted accordingly.  

Table 2-1 Proposed Catchment Changes 

Scenario/Area (ha) DM2 DM3 DM4 

Proposed DSS Drainage Concept Strategy 58.5 85.4 76.4 

Option 1 58.5 73.1 88.7 

Option 2 101.4 0 118.9 

 

A number of scenarios were run to consider climate change on the SSP5 (RCP 8.5), 2100 pathway in 
both existing and developed conditions. Pre-burst values, datahub results, IFD CSV files and 
temporal patterns were used as provided by Melbourne Water on the 6th March 2025.  
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Figure 2-3 RORB Layout DSS 

 

Figure 2-4 Option 1 RORB Setup 
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Figure 2-5 Option 2 RORB Setup 

2.3.1 RORB Results 
The key results are shown in Table 2-3.  

Table 2-3 RORB Results 

Scenario DM2 DM3 DM4 
DM4-HWY 
Upstream 

 
Inflow Outflow Inflow Outflow Inflow Outflow Print point at 

eastern outflow 
Developed 13.52 5.66 13.27 6.04 11.63 3.19 12.69 
Developed Option 1 13.52 5.66 13.02 5.6 15.21 3.85 12.71 
Developed Option 2 18.23 11.14 N/A N/A 19.65 5.7 14.12 
Developed with Climate Change 
SSP5 (RCP8.5) 2100 

26.08 8.01 27.85 11.9 23.64 7.17 24.01 

Developed Option 1 with Climate 
Change SSP5 (RCP8.5) 2100 26.20 8.07 27.52 4.60 31.07 8.47 24.68 

Developed Option 2 with Climate 
Change SSP5 (RCP8.5) 2100* 

38.08 23.8 N/A N/A 39.95 11.11 29.58 

The proposed outflows in both options are within the orders of magnitude presented in the DSS for 
both base case and climate change SSP5 (RCP8.5), 2100 scenarios.  

It is noted that the stage storage discharge relationship was modified for Option 2 to optimise basin 
storage and sizing.  

2.4 Drainage Asset Information 
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Table 2-4 shows the proposed retarding volumes required for each scenario, and a comparison of 
those compared to the current proposed scenario. It is demonstrated that the proposed Option 1 
has an overall increase of 1,800m3 of storage compared to the DSS option, and Option 2 has a 
reduction in total volume of 49,900 m3. In Option 1, the volumes across individual retarding basins 
are largely similar, however in Option 2, with the removal of DM3 and splitting of these flows to DM2 
and DM4, there is an increase in the storage volumes required for both basins. Whilst the stage-
storage-discharge-area relationship developed for the DSS is unknown at this stage, it is inferred 
that there will be a proportional increase in the proposed retarding basin areas. This is an area for 
further investigation.   
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Table 2-4 Retention Basin Details for Proposed Scenarios Base Case 

Scenario/Volume 
(m3) 

DM2 DM3 DM4 All Retarding Basins 

 

Peak 
Elevation 
(m AHD) 

Volume 
(m3) 

Change in 
Volume 
(m3) 

Peak 
Elevation 
(m AHD) 

Volume 
(m3) 

Change in 
Volume 
(m3) 

Peak 
Elevation 
(m AHD) 

Volume 
(m3) 

Change in 
Volume (m3) 

Total 
Volume 
(m3) 

Change in 
Total Volume 
(m3) 

Proposed DSS 
Drainage 
Concept 
Strategy 

33.39 64,000 0 29.83 61,500 0 26.03 28,300 0 153,800 0 

Option 1 33.39 64,000 0 29.81 60,500 -1,000 26.09 31,100 2,800 155,600 1,800 
Option 2 34.02 65,400 1,400 N/A N/A -61,500 26.24 38,500 10,200 103,900 -49,900 
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2.5 Water Quality Treatment Train 
The MUSIC model supplied by Melbourne Water on the 6th March 2025 was unable to be opened at 
this stage. A MUSIC model was prepared by Incitus using the Melbourne Water MUSIC Guidelines 
2024 as part of the previous works and this has been amended for both proposed options (Verve, 
2024). For the purpose of consistency, the Fraction Impervious values were adjusted to be 0.75, 
although it is noted that this is very conservative compared to the proposed land use layout.  

The MUSIC model layouts can be seen below in Figure 2-6 and Figure 2-7. 

 

Figure 2-6 MUSIC Model Option 1 

 

Figure 2-7 MUSIC Model Option 2 

2.5.1 Sediment Basin 
Initial sizing of the sediment basin was completed using a Fair and Geyer equation (Equation 10.3 
WSUD Stormwater Technical Manual 2005). Details can be provided upon request.  
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2.5.2 Proposed treatment train 
The proposed treatment train comprises of a sediment basin upstream of each of the proposed 
wetlands within the proposed retarding basins. Additional details can be provided upon request. 

The proposed asset sizing compared to that proposed in the DSS is shown in Table 2-5 and the 
treatment train results shown in Table 2-6. Across the board, it can be seen that sediment basin 
sizes appear to be conservative in the DSS option. In Option 1, wetland sizes are comparable for 
DM2 and DM3, with a slightly larger increase in DM4. In Option 2, the wetland sizes in DM2 and DM4 
have increased as a result of the catchments increasing. These wetlands can fit within the allocated 
area for retarding basins.  

As touched on in Section 2.4, it is envisaged that with the change in wetland area proposed, the 
stage storage discharge area relationship can be optimised.   

Table 2-5 Proposed Water Quality Asset Sizing 

Scenario DM2 DM3 DM4 

Area (m2) Sediment Basin Wetland Sediment Basin Wetland Sediment Basin Wetland 

Developed DSS 2,800 16,000 2,500 17,500 2,800 14,000 

Developed Option 1 1,150 14,500 1,300 18,000 1,500 21,000 

Developed Option 2 1,750 24,000 N/A N/A 1,950 27,000 

 

Table 2-6  Treatment Train Results 

Pollutant Reduction 
Target 

Option 1 DM2 Option 1 DM3 Option 1 DM4 Option 2 DM2 Option 2 DM4 

Total Suspended 
Solids 

80% 80.6 80.3 80.7 80.4 80.5 

Total Phosphorus 45% 69.0 69.1 68.6 69.3 68.6 

Total Nitrogen 45% 48.2 48.1 47.6 47.7 46.8 

Litter/Gross 
Pollutants 

70% 100 100 100 100 100 

 

3 Constructed Waterway from Rawlins Road to DM4 
It is noted in the DSS that this waterway is proposed to convey gap flows of about 8-9 m3/s through 
the development, in lieu of conveying it within road reserves and open space. We understand that 
this is a conservative approach adopted due to the uncertainty of the development layout and 
feasibility of conveying via overland flow at this stage of the design process. We also note the 
following from the DSS: 

If it can be demonstrated that overland flows can be safely conveyed through a future urban layout, then 
Melbourne Water will consider modifying the DSS to remove this waterway (GHD, 2025). 
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Due to the time constraints associated with this submission, we intend to investigate this at a later 
stage.  

We do note that the alignment of this waterway could be improved to optimise the net developable 
area.  

4 Recommendations 
This investigation has compared the DSS design to two proposed alternative options. In summary, 
both new options are feasible. When compared to the DSS results, Option 1 has comparable 
outflows to the Casey Fields PSP and wetland sizing can fit within the proposed retarding basin 
areas. Option 2 has increased outflows to the Casey Fields PSP, however these are within the range 
of the DSS values. This can be achieved by modifying the storage discharge to DM2 to increase 
outflows and maintain the stage storage relationship. Wetland sizes can fit within the proposed 
retarding basin areas.  

It is noted that both DM3 and DM4 are located within the subject site in the current DSS proposal. 
Options 1 and 2 provided in this report provide a more equitable share of land take across land 
owners in the scheme.  

Kind Regards, 

 

 

 
 

Principal Engineer 
Rain Consulting Pty Ltd 
 

 
© 2025 Rain Consulting Pty Ltd (Rain Consulting).  All rights reserved. 

By receiving or reviewing this document, you agree:  

1. The intellectual property (including copyright) subsisting in this document (IP) is owned, controlled and/or licenced 
by Rain Consulting and protected by Australian and international laws.  This document may also contain know-how, 
ideas, concepts, and other information that are confidential to Rain Consulting (Confidential Information).  

2. The IP and Confidential Information contained in the document are strictly for your personal use only.  

3. No rights in the IP or Confidential Information transfer to you. 

4. You are only permitted to use and disclose the IP and the Confidential Information for the purposes you instructed 
us to contemplate when preparing the document. You are not permitted to adapt or interpret the IP and the 
Confidential Information for any other purpose or allow any third party to use the IP and Confidential Information. 

5. We provide the services to you based on your specific instructions and circumstances. We cannot be held 
responsible for loss or damage you suffer where we provide advice to you based on information supplied by you 
that is inaccurate or incomplete. 
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6. Subject to your rights under the Australian Consumer Law, any recommendations, strategies, and opinions 
provided by us are made on the basis of our experience and professional judgment and are not guarantees we will 
achieve certain results. 

7. You indemnify Rain Consulting in relation to any loss or damage Rain Consulting may suffer or incur in relation to 
any unauthorised use of the IP or Confidential Information by you or your representatives. 




