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1 Introduction  

The Metropolitan Planning Authority (MPA) requires a drainage strategy for the Paynes Road PSP (PSP 31.2). 

That defines the surface water management and treatment requirements across the development.  Analysis of 

the drainage and flood management requirements for the PSP has been undertaken by Engeny (August 2014). 

The scope of the Paynes Road drainage review will be to review previous work while also considering 

stormwater quality management requirements and whole of water cycle (WOWC) management options for 

the PSP. 

1.1 Paynes Road PSP 32.1  

Paynes Road PSP 32.1 (the PSP) is located approximately 33km west of Melbourne’s CBD, to the west of the 

existing Rockbank township within Melton City Council. The PSP covers approximately 200ha and is planned 

for residential development that will accommodate approximately 2,300 lots. The PSP is adjacent to and south 

of the Western Highway between Paynes Road and Mount Cottrell Road. It is bordered to the south by the 

Melbourne to Ballarat train line (Figure 1). PSP 32.1 is within the Kororoit Creek catchment with land use 

within the broader area having been primarily agricultural and grazing, resulting in relatively degraded 

environmental values. 

 

Figure 1.  Paynes Road PSP 31.2 location map 
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1.2 Objectives  

The objective of this report is to prepare a drainage strategy that reviews and incorporates work completed to 

date, particularly Engeny’s work and Melbourne Water’s Developer Services Scheme (DSS) to: 

• Identify flood management requirements including retarding basin and constructed waterway 

dimensions, alignments and locations to manage the 1 in 100 year flood event. 

• Define stormwater treatment requirements, including wetland locations and areas to meet Best 

Practice Environmental Management (BPEM) performance standards. 

• Comment on WoWC options and opportunities that have the potential to reduce potable water use, 

reduce stormwater volumes and pollutant loads leaving the PSP and enhance the liveability of the 

future community more broadly. 

Figure 2 illustrates the location of PSP 32.1 within the context of Melbourne Water’s developer services 

schemes (DSS), showing PSP 32.1 within the Shogaki Drive DSS. 

 

Figure 2.  Paynes Road PSP 31.2 and surrounding development services schemes    
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2 Hydrology  

The analysis of the surface water hydrology for the PSP and surrounding area began with a review of the 

modelling approach adopted by Engeny (2014) to develop Melbourne Water’s DSS. 

2.1 Review of modelling approach adopted by Engeny (2014) 

Engeny used a “local” RORB model to size retarding basins capable of retaining peak 1 in 100 year ARI flows at 

pre-development levels at the outlet of the Mt Cottrell Rd, Shogaki Drive and Paynes Road DSS. This is a 

common approach adopted by Melbourne Water for DSS planning.  

It is understood that for the neighbouring Leakes Road DSS (which is also within the Kororoit Creek 

catchment), retarding basins were sized to ensure future development will not impact upon 1 in 100 year ARI 

flood flows within Kororoit Creek downstream. To estimate this impact requires consideration of all planned 

developments within the catchment and their collective contribution to Kororoit Creek flows.  As part of the 

Leakes Road DSS work, Melbourne Water prepared a “combined” RORB model for the mid-Kororoit Creek 

catchment that has identified a critical hydrograph from which proposed developments must “fit” within. 

Figure 3 illustrates how retarded peak flows at the outlet for catchments within the Paynes Road PSP (named 

B, C and D in the Engeny model) result in higher catchment runoff later in the storm compared to existing 

conditions. It also shows that the volumes are fairly small compared to the critical Kororoit Creek hydrograph, 

although the timing of the peaks is similar.  

The actual impact of these delayed higher flows on the critical hydrograph for Kororoit Creek would need to be 

investigated via a combined catchment RORB model.  Combined catchment RORB modelling to assess the 

impact on Kororoit Creek is beyond the scope of this review and should be done in conjunction with other 

planned developments in the catchment.   

 
Figure 3.  Hydrograph comparison – how development will impact runoff at catchment outlet B, C & D and how this 

compares to the critical hydrograph downstream in Kororoit Creek. 

Another consideration is the impact of land immediately downstream of the PSP (i.e. between the Western 

Freeway and Kororoit Creek) on flows through the PSP.  This area of land may be developed in the future, but 

has not yet had a DSS or stormwater management plan prepared. If the approach adopted by Engeny to retard 

all flows back to pre-development levels is adopted, these downstream properties will not be impacted by 

higher flood flows.  If higher flows are permitted to flow downstream in order to achieve Kororoit Creek runoff 

requirements, then larger infrastructure will be required through that downstream area when development of 

that land occurs.   
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In the absence of planning within the downstream area, it is proposed that the approach undertaken by 

Engeny is the most equitable for future developers, while the impacts on Kororoit Creek may need to be 

addressed separately. 

2.2 Review of model configuration 

Two modifications to the RORB model configuration were considered in this review. Modifications were 

required to: 

1. Meet sub-catchment requirements upstream of retarding basins, and  

2. Align the RORB reaches with the constructed waterway and pipe arrangement proposed within the 

Shogaki Drive DSS. 

Modification 1 - Sub-area requirements upstream of retarding basins 

It is recommended when using RORB that there are at least four sub-catchments upstream of flow points of 

interest e.g. retarding basins. Two retarding basins within the Engeny model do not meet this minimum sub-

catchment requirement (RB5 and RB4).  

RB5 is within the Paynes Road PSP and drains a catchment partially within and partially to the west of the PSP.  

Engeny’s RORB model includes only one sub-catchment (E1) upstream of the retarding basin. To test the 

sensitivity of this approach, E1 was split into four sub-catchments, and recalibrated for the constant kc using a 

rural catchment model.  The Engeny model had three interstation areas (at the catchment outlets from E, A & 

G combined, and B, C & D combined) all calibrated with a kc value of 3.35.  In recalibrating the subdivided 

catchment E1, the kc value for outlet E was changed to 0.65, while the other two remained unchanged (as 

shown in in Table 1). Refer Appendix A for revised RORB catchment map. 

Table 1.  RORB Recalibration results (only catchment outlet E changed) 

Catchment outlet Kc (Engeny) Kc (Alluvium) 

A & G combined 3.35 3.35 

B, C & D combined 3.35 3.35 

E 3.35 0.65 

A comparison of the developed conditions results across the two RORB models (Figure 4) shows that peak 1 in 

100 year ARI inflows to RB5 are critical for the 15 minute storm duration for both models. The peak flow is only 

slightly less using Alluvium’s revised model (20.5 m3/s) when compared to Engeny’s model (21.7 m
3
/s).  

 
Figure 4.  Comparison of Engeny and Alluvium RORB models for 100 year ARI (15 minute critical duration). 
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Similarly, RB4 has one sub-catchment located upstream of the Paynes Road PSP within the Mt Cottrell Rd DSS. 

No subdivision of this sub-catchment was undertaken for this review as the focus of this study is on the Paynes 

Road PSP area, and the impact of outflows from the retarding basin on the PSP is expected to be negligible.  

Breaking up this sub-catchment, however, may alter the proposed design and sizing for RB4. 

Modification 2 - Align RORB reaches with the constructed waterway and pipe arrangement proposed in 

Shogaki Drive DSS 

The Shogaki Drive DSS includes two constructed waterways running through the Paynes Road PSP. The main 

waterway runs downstream of RB7, under Mt Cottrell Rd to RB3 in the north east corner of the PSP.  

Engeny’s RORB model depicts runoff in this constructed waterway being joined by runoff from the catchment 

downstream of RB4 first, then by the second constructed waterway (downstream of RB6).  

Figure 5 shows that runoff from the second constructed waterway joins the main waterway before inflows 

from RB4. This accurately reflects site topography within the PSP, and therefore the RORB model was modified 

to reflect this.  This was represented by a diversion so that the model did not need to be recalibrated. 

 
Figure 5.  Proposed DSS works through the PSP. 
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3 Flood management  

3.1 Retarding basins 

Retarding basins are designed to reduce 100 year peak flows leaving each DSS. They can also function to 

provide encumbered open space that can be used to locate stormwater quality treatment works (typically 

wetlands and sedimentation basins). This review focusses on the two retarding basins proposed to reduce 

peak flows within the Paynes Road PSP, namely: 

• RB3: located near the corner of the Western Freeway and Paynes Road, and 

• RB5: located south of the Western Freeway, approximately 400 metres east of Mt Cottrell Rd. 

There are three retarding basins located within the catchment and upstream of the PSP (RB4 and RB7 in the 

Mt Cottrell Rd DSS, and RB6 in the Shogaki Drive DSS).  No changes have been proposed to these three 

retarding basins in this study given the focus on the Paynes Road PSP area.   

RB3 

RB3 is required to reduce the peak 100 year ARI flow at the Western Freeway (near Paynes Road) from 

46.1m
3
/s to 21.1m

3
/s under developed conditions.  Alluvium has prepared a conceptual design for RB3 which 

takes into account the existing surface terrain, stormwater quality treatment requirements, access and safe 

battering.  

This resulted in an encumbered area of 9.2 hectares for RB3 based on the arrangement shown in Figure 6.  

 
Figure 6.  Proposed RB3 arrangement (not to scale) 

The critical factors in determining this area were the existing elevation of the Western Freeway and the invert 

of the freeway culverts.  Stormwater quality treatment works easily fit within the base without impacting the 

encumbered area associated with RB3 (as described in Section 4).   

The DSS proposes replacing the existing culverts under the freeway to lower their invert to match the natural 

water level (NWL) of the wetland within the retarding basin. The culvert inverts proposed in the DSS RORB 

model resulted in a peak 100 year flood level of 107.23 m AHD. This is much higher than the Western Freeway 

road deck.   

One option is to build a levee between the retarding basin and the freeway (to protect the road from 

flooding). A levee is considered undesirable, given the risks and consequences of failure would need to be 

considered in accordance with the ANCOLD (Australian National Committee on Large Dams) Guidelines. 

Alternatively we propose lowering the invert of the culverts to 104.15 m AHD so that the 100 year flood level 

peaks below the road deck height at 106.25 m AHD. If the inverts were raised it may be possible that the area 

of encumbered land could be slightly reduced because of the reduced “battering” area required on the 

upstream side of the retarding basin. However there would be additional area required for the levee itself. 
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RB5 

RB5 is required to reduce the peak 100 year ARI flow at the Western Freeway (near Mt Cottrell Road) from 

20.5m
3
/s to 3.3m

3
/s under developed conditions. Alluvium has prepared a conceptual design of retarding 

basin RB3 which takes into account the existing surface terrain, stormwater quality treatment requirements, 

access and safe battering.  

An encumbered area of 2.7 hectares for RB5 is proposed based on the arrangement shown in Figure 7. 

 
Figure 7.  Proposed RB5 arrangement (not to scale) 

The area required for RB5 is primarily driven by the stormwater treatment works proposed to be located in the 

retarding basin (as described in Section 4).   

The proposed wetland, sedimentation pond, drying area and access requirements need a base area of 1.7 ha. 

This translates to an area of 2.6 ha when considering batters back to the existing surface at 1 in 8.  The existing 

culverts under the freeway at the retarding basin outlet are proposed to be replaced in the DSS. The culvert 

invert will be set at 110.95 m AHD, so that the base of the retarding basin (and the wetland’s extended 

detention depth) sits at 111.3 m AHD and the peak 100 year flood level (112.12 m AHD) is below the existing 

freeway level. 

3.2 Summary of RB areas 

The total area encumbered with retarding basins within the Paynes Road PSP is 11.8 hectares.  The 

characteristics of each of the basins are summarised in Table 2 and illustrated in Figure 8. 

Table 2.  Retarding basin characteristics 

Characteristic RB3 RB5 

Peak volume stored 122,000 m
3 

15,300 m
3 

Peak outflow 19.92 m
3
/s (3 hour storm) 3.23 m

3
/s (2 hour storm) 

Peak level 106.25 m AHD 112.12 m AHD 

RB base 104.5 m AHD 111.3 m AHD 

Outlet configuration 7 x 1050mm diameter pipes at 0.5% 

slope and invert of 104.15 m AHD 

5 x 600mm diameter pipes at 0.5% 

slope and invert of 110.95 m AHD 

Spillway height 106.5 m AHD 112.6 m AHD 

Area  9.2 hectares 2.7 hectares 
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Figure 8.  Location and area of retarding basins 
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3.3 Constructed waterways 

Constructed waterways are designed to convey larger flows while providing ecological and amenity values to 

the precinct. There are two constructed waterways proposed for the Paynes Road PSP. These are referred to in 

this document as the “main waterway” and the “western connection” (Figure 9).  

 

Figure 9.  Constructed waterways in the Paynes Road PSP 

Constructed waterways need to be designed to retain the characteristics of a corresponding natural waterway 

in the area, while accommodating the increased flow and frequency of runoff caused by urban development.  

Constructed waterway design should also enhance ecological, social and amenity values within the PSP. The 

proposed constructed waterways have been reviewed in accordance with Melbourne Water’s Waterway 

Corridor Guidelines and Draft Constructed Waterway Manual taking into account the waterway’s hydraulic 

width, riparian zone and vegetated buffer requirements (Figure 10).  

Main waterway 

Western connection 
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Figure 10.  Waterway corridor concept (Melbourne Water, 2009) 

Constructed waterways usually consist of a low flow channel and a high flow channel. The low flow channel is 

designed to carry flows between the 1 in 3 month and 1 in 1 year ARI event. The high flow channel is designed 

to carry up to the 1 in 100 year ARI flow.  The width of the high flow channel is referred to as the “hydraulic 

width”. 

The “waterway corridor” is the total area set aside for a constructed waterway and includes the hydraulic 

width, core riparian zones and vegetated buffer.  The corridor width preserves the riparian zone and can 

protect or enhance native vegetation, river health and biodiversity.  It can also provide space for recreational 

activities and potentially stormwater treatment. 

The hydraulic width and waterway corridors required through the Paynes Road PSP are presented in Table 3.   

No allowance has been made within the waterway corridor for vehicle access. This is based on the assumption 

that the PSP will include roads as the interface along both sides of the waterway corridor.  If road access were 

not provided the corridor widths would need to increase by 10 to 15 metres in accordance with Melbourne 

Water’s guidelines. 

Table 3.  Constructed waterways dimensions summary  

Waterway name Reach ID 
100yr flow 

(m3/s) 

3mth flow 

(m3/s) 

Length 

(m) 

Hydraulic 

width (m) 

Corridor 

width (m) 
Area (ha) 

Main waterway C5-N3 13.2 1.32 633 21.9 45 2.8 

N3-P3 26.2 2.66 274 19.8 45 1.2 

P3-RB3 34.5 3.31 400 31.2 45 1.8 

Western connection RB6-N3 8.9 1.05 566 19.8 40 2.3 

Total     1,873   8.1 
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4 Stormwater quality management 

4.1 Approach 

A MUSIC model was prepared by Engeny (for Melbourne Water) for the Paynes Rd, Mt Cottrell Rd and Shogaki 

Drive DSSs. The model identified the need for two wetlands and three sedimentation basins within the Paynes 

Road PSP 32.1.  The proposed wetlands and basins, in conjunction with other proposed wetlands and basins 

upstream) are designed to provide best practice treatment for all pollutants: total suspended solids (TSS), total 

phosphorus (TP) and total nitrogen (TN) at the DSS outlets.  

In addition to best practice treatment of pollutants, Melbourne Water usually requires removal of some 

sediment (TSS) from stormwater pipe outfalls prior to it entering constructed waterways. This protects the low 

flow channel of the constructed waterway from sedimentation and reduces the downstream area of wetland 

required. If this approach were to be adopted in the Shogaki Drive DSS, then five additional sedimentation 

basins would need to be included. In our review of the MUSIC model for this project, we have determined the 

size of these sedimentation basins required to remove 95% of very fine sands before runoff enters the 

constructed wetland (Table 4).   

Since Engeny prepared the DSSs, Melbourne Water has released a Draft Constructed Wetland Design Manual. 

Based on recommendations within the new manual (which is still under consultation) a number of refinements 

to the MUSIC model were made including: 

• Extended detention depths were reduced from 0.5m to 0.35m. 

• Sedimentation basins were modelled as wetland inlet ponds (whereas they were previously separate 

nodes).  This is required when the natural water level is the same in both the wetland and 

sedimentation basin, and considered necessary given the relatively flat terrain in the area. 

• High flow bypass volumes equal to the 3 month flow were applied to all wetlands. Previously a default 

value of 100m
3
/s was applied, effectively assuming that all flows enter the wetland. 

• Sedimentation basins achieve removal of 95% of very fine sands prior to stormwater entering 

constructed waterway. 

The modified MUSIC model includes only the Shogaki Drive and Paynes Road DSS (given that the Paynes Road 

DSS does not impact upon the Paynes Road PSP).  The focus of the review remained on treatment within the 

PSP and assumes that the proposed wetlands located upstream of the precinct treat runoff to best practice 

standard (as proposed in the model provided). 

4.2 Stormwater treatment requirements 

Stormwater treatment requirements within the Paynes Road PSP were determined using the revised MUSIC 

model with results summarised in Table 4.  

Table 4.  Stormwater treatment requirements 

Location ID Sedimentation 

basin volume (m3) 

Sedimentation 

basin area (m2) 

Wetland 

area (m2) 

Drying area 

(m2) 

Footprint 

(ha) 

Shogaki Drive DSS 

(inside PSP) 

WL3 1,700* 850* 42,000 850 Within RB3 

WL5 3,200 1,600 8,700 3,300 Within RB5 

N1 500 250   200 0.21 

N3 300 150   100 0.12 

P3 700 350   400 0.22 

P2 1,100 550   600 0.37 

P6 500 250   200 0.24 

Total within PSP (excluding treatment within RB) 1.2 ha 
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*note there are two sedimentation basins associated with WL3, one located at the eastern end is 700m
2
 with 

the one at the western end being 150 m
2.

 

The footprint of the sedimentation basins has been determined assuming that each basin is located partially 

within the waterway corridor (in the vegetated buffer zone only) and above the 100 year ARI flood level.  The 

footprint areas reported in Table 4 refer to the area of the sedimentation basin, including its batters located 

outside the waterway corridor. The conceptual arrangement for sedimentation basin is shown in Figure 11.   

 

Figure 11.  Conceptual arrangement of stormwater treatment including battering into existing topography 

4.3 Flow velocities and wetland design 

The Draft Constructed Wetland Design Manual identifies velocity thresholds for flows through wetlands and 

sedimentation basins. Checks of the velocity were undertaken for the proposed wetlands and sedimentation 

basins to ensure that the flow velocity does not exceed the following parameters: 

• 0.5 m/s through sedimentation basins in a 3 month ARI event, 

• 0.05 m/s through wetlands in a 3 month ARI event, and 

• 0.5 m/s through sedimentation basins and wetlands in a 100 year ARI event.  

The flow velocities through each of the proposed sedimentation basins within the Paynes Road PSP were 

checked, and found to be below the required thresholds.  

For both the proposed wetlands, a velocity check revealed that high flows will make the required velocities 

difficult to achieve. To avoid high velocities in events greater than the 3 month ARI, it is proposed to divert 

flows greater than the 3 month ARI around the wetland (space within the retarding basin has been allowed for 

this). However the 3 month ARI flow needs to pass through the wetland to achieve water treatment target. 

Taking into account the other requirement to have length to width ratio of wetlands of 4:1, it is not possible to 

design the wetlands for both these requirements. Table 5 presents the proposed wetland dimensions and 

associated flow velocities for the 3 month ARI event.  If the wetland flow depth is set at 0.35 metres (as 

recommended in the draft manual) then the wetland width is the only parameter that can be modified to 

meet the velocity threshold. Increasing the wetland widths more than those listed in Table 5 will mean that the 

length to width ratio requirement cannot be achieved.  The proposed arrangement represents the best 

possible solution for targeting all requirements, however comment from Melbourne Water on whether this 

will be acceptable needs to be sought. 
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Table 5.  Wetland velocity checks 

WL3 WL5 

Wetland area (m
2
) 42,000 8,700 

Wetland flow depth (m) 0.35 0.35 

Wetland width at NWL (m) 90 45 

Peak 3-month ARI flow (m
3
/s) 4.46 1.29 

Flow Velocity (m/s) 0.14 0.08 

Threshold velocity (m/s)   

Length: width ratio 5.1 4.3 

 

Figure 12.  Proposed stormwater management works 
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5 Land take summary 

A summary of the land take implications from the above analysis are summarised below. 

Table 6.  Land take summary 

Stormwater management requirement Footprint (ha) 

Retarding basins 11.8 

Constructed waterways 8.1 

Stormwater quality treatment 1.2 

TOTAL 21.1 

 

6 Whole of water cycle management  

In considering the whole of water cycle (WOWC) opportunities for the Paynes Road PSP the opportunities 

associated with stormwater harvesting and recycled water were examined. In doing so, consultation with 

Western Water revealed that two key strategic documents that are likely to guide WOWC requirements: 

1. The Toolern Precinct Structure Plan (GAA, 2009) and Amendment to the PSP specific to Paynes Road 

(Toolern Part C: Paynes Road). 

2. Toolern Integrated Urban Water Management (IUWM) Strategy (Western Water, 2011). 

The Toolern PSP policy report (GAA, 2010) sets out performance objectives for managing the urban water 

cycle. It specifies that growth in the area should minimise potable water consumption, promote conservation, 

the reuse and recycling of water, and provision of alternate water sources (including recycled water). The 

policy specifies reduction of potable water use of at least 50 % for personal water consumption based on 

1990’s levels as defined in the Central Region Sustainable Water strategy (2006) or to a level nominated by an 

approved IUWM strategy: whichever is greater.  

The Toolern IUWM strategy (Western Water, 2011) specifies a Developer Requirement for provision of an 

IUWM strategy that reduces potable water demand to 105 L/person/day. It also specifies that the use of 

recycled water for toilets and outdoor demands can be considered as a ‘Deemed to Comply’ solution. 

Western Water also has its internal policy that sets out objectives for reduction of potable water use derived 

from the Central Regional Sustainable Water Strategy (2006). These objectives include potable water 

substitution using Class A recycled water and “fit for purpose” recycled water for irrigation. 
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6.1 Recycled water  

Infrastructure servicing plans have been provided by Western Water indicating the location and timing of 

recycled water in and around the Paynes Road PSP (Figure 13). It should be noted that Western Water have 

also stated that the servicing plan provided below requires update and should be treated as indicative only.  

With this in mind, the plans suggest Paynes Road PSP may have access to Class A recycled water from the 

Surbiton Park Recycled Water Plant (Surbiton Park), however unless there are significant changes to planning 

priorities, this is likely to occur post 2023.  

Based on water balance analysis of surrounding neighbourhoods (including Rockbank North) it is likely that the 

supply of Class A recycled water to meet toilet and outdoor irrigation demands will reduce potable water use 

by more than 50 % (based on 1990’s levels). Class A recycled water is unlikely to achieve the target 105 

L/person/day of potable water use (as set out in the Toolern IUWM Strategy), however, as per that document 

recycled water is likely to be considered as a ‘Deemed to Comply’ solution.  

 

Figure 13.  Proposed recycled water infrastructure plans (excerpt) 

Therefore, on the basis of the information available it is likely that recycled water will be available to the 

Paynes Road PSP 32.1 in future, and this would satisfy potable water reduction requirements that are set out 

in Western Water’s relevant strategies. 

  

Existing 

Water Plan 3 (2013-18) 

Water Plan 4 (2019-23) 

Beyond Water Plan 4 (post 2023) 

Paynes Road 

PSP 32.1 
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6.2 Stormwater harvesting 

As mentioned above, the Toolern PSP document (GAA, 2010) specifies that growth in the area should consider 

provision of alternate water sources including stormwater. Although the provision of Class A recycled water 

seems likely (section 6.1), stormwater harvesting could still be considered to 

• Mitigate the detrimental impact of stormwater runoff on downstream waterway health, 

• Build flexibility and diversity into the water supply (e.g. with independence from water restrictions 

and price signals), and  

• To contribute to achieving water use reductions in the event that recycled water is not made 

available. 

In proposing stormwater harvesting however, it is unlikely within the bounds of this PSP to be sufficient to 

meet the water use reductions called for within the Toolern IUWM Strategy (i.e. 50 % reduction in potable 

water use or the target of 105 L/person/day potable water use).  

It is proposed that the most feasible concept (rather than aiming to supply stormwater to all residents) that 

would also contribute significantly to liveability aspects within the PSP, would be the harvesting of stormwater 

from the main wetland followed by filtering and ultraviolet disinfection for storage on or near the 6 ha 

sporting reserve to the west of the wetland (based on PSP preliminary plans).  

A high level water balance for this concept has been completed based on the following assumptions: 

• 6ha irrigation area, 

• daily rainfall and evaporation data from a 30 year historical climate dataset at Point Cook, 

• 500kL of stormwater storage (i.e. storing clear and treated stormwater), and 

• the entire sporting reserve is irrigated and is made up of a low water using warm-season grass. 

The outcomes of the water balance suggest this configuration could meet irrigation demands with an annual 

reliability of 70 % thereby substituting approximately 14ML/year of potable water (if the open spaces are to be 

irrigated) while keeping the open space green and improving the site’s utility. 

A concept for this arrangement is provided in Figure 14 below. 

A preliminary costing for such a scheme has been prepared (see Attachment C) that estimates that this scheme 

would cost in the order of $572k, with this figure including a 30% contingency and 15% for design and 

engineering.  

A levelised cost of stormwater of $3.93/kL was calculated assuming: 

• A discount rate of 5% over 25 years 

• Operating costs at 3% of capital costs (or approximately $17k per year), and  

• 14 ML per year of stormwater harvested. 

It is assumed that land for storages and associated infrastructure would be required, however a land cost has 

not been incorporated as it is assumed that this will be housed within available open space. 
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Figure 14.  Stormwater harvesting concept 
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7 Conclusion 

This strategy aimed to review existing drainage and flood strategy and modelling work to determine 

appropriate land take requirements associated with required assets. It also looked to understand stormwater 

treatment land take requirements and also provide an overview of the whole of water cycle opportunities that 

exist at Paynes Rd PSP 32.1. 

Modifications were made to PSP’s existing RORB model to satisfy sub area requirements upstream of retarding 

basins and to align RORB reaches with the constructed waterway and pipe arrangement proposed in Shogaki 

Drive DSS (of which Paynes Road is a part). This resulted in a more accurate reflection of the site’s hydrology 

and is consistent with modelling best practice. 

Modifications were also made to the PSP’s MUSIC model to refine the estimate of land take associated with 

stormwater treatment elements, namely sediment basins and wetlands. The land take summary for retarding 

basins, constructed waterways and stormwater quality requirements was determined and is summarised 

below. 

Table 7.  Land take summary 

Stormwater management requirement Footprint (ha) 

Retarding basins 11.8 

Constructed waterways 8.1 

Stormwater quality treatment 1.2 

TOTAL 21.1 

 

With regard to WOWC requirements, strategies apply to the Paynes Road PSP that specify potable water 

reduction requirements that developers are required to meet. As these are deemed to be met by recycled 

water and Western Water’s plans indicate that recycled water may be delivered to the PSP then this would 

seem the most logical method to satisfy potable water reduction requirements. 

There does exist an opportunity however to harvest stormwater to irrigate a relatively significant area of 

playing fields. Given the irrigation volumes required (approximately 14 ML/year) the levelised cost of 

stormwater seems reasonable based on an initial, high level estimate. It is suggested that should recycled 

water not be supplied or the timing for recycled water does not coincide with commencement of 

development, then the option to harvest stormwater for open space irrigation has merit and deserves further 

investigation. 
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Attachment A 

RORB subcatchment plan
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Attachment B 

Contour map
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Attachment C 

Stormwater harvesting costs 
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Stormwater harvesting, treatment and storage

Quantity Units Rate Cost

Preliminaries (site preparation and erosion control) 1 No 10,000$       10,000$          

Diversion structure (from wetland) 1 No 10,000$       10,000$          

Diversion pipe 50 Lm 300$            15,000$          

Storage tank 500 cum 500$            250,000$         

Pumps from wetland (plus ancillaries etc) to treatment 2 No 15,000$       30,000$          

Rising main from wetland to treatment (incl. trenching) 20 Lm 100$            2,000$            

Filter (automatic backwash) 1 No 25,000$       25,000$          

UV 1 No 25,000$       25,000$          

Treatment housing 1 No 7,500$         7,500$            

Rising main treatment to storage tank 20 Lm 100$            2,000$            

Subtotal 376,500$        

Contingency 30% 112,950$         

Engineering and design 15% 56,475$          

Total 545,925$        


