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1 Introduction 
BCE Design has been engaged by McIldowie Partners to provide a stormwater management plan 
(SMP) for the proposed Chapel at Marian College in Sunshine West. 

This report addresses the Stormwater Management response for the proposed development works. 
The proposed stormwater management strategy addresses the following building elements: 

 Demolition of the existing Early Learning and Diversity Hub. 

 Construction of a New chapel Building. 

The report is also intended to satisfy the Stormwater Management Policy (Water Sensitive Urban 
Design) Clause 22.18-4, and clause 53.18 Stormwater Management in Urban Development. 

The purpose of this report is to demonstrate: 

 The hydrological and hydraulic analysis supporting the Strategy. 

 The indicative drainage conditions of the developed site. 

 Compliance with retardation and stormwater treatment requirements. 

 Compliance with town planning criteria. 

 Provide stormwater management initiatives for the project during the construction phase of the 
development. 

 Identification and evaluation of the existing drainage on the site.  

 Present measures to improve the stormwater discharge quality from the site in accordance with 
‘Melbourne Water’ WSUD Guidelines and removal of hydrocarbons which may include: 

 Re-use tanks. 

 Onsite detention. 

 Onsite treatment. 

 Assess the major drainage network catering for the 1 in 100-year (1% AEP) storm event to pass 
through the development site without causing damage or nuisance to the adjoining lots. 

 Assess the minor drainage network catering for the 1 in 10-year (10% AEP) storm event to pass 
through the development site without causing damage or nuisance to the adjoining lots. 

 All development areas will drain via an underground drainage system designed to retain the 
post-development 10% AEP event for the critical storm duration. Site discharge will be limited 
to the equivalent pre-development flow for the 1 in 10 year (10% AEP) event and connected to 
the existing drainage system. 

  

1.1 Project Site 

The existing Early Learning and Diversity Hub, which is to be demolished, is bounded by the DT 
Warehouse and Ngali Building to the north, the Brigid Arthur Training Centre to the south-west, and 
the Louise Early Learning Centre to the south-east. The demolition works will also include removal 
of the existing covered walkway between the buildings and nearby trees adjacent to the building. 
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1.2 Site Description 

The site is relatively flat and slightly sloping towards the south (towards Glengala Rd). Parts of the 
drainage are connected to the drainage network on Links Street. No connection point identified on 
the feature survey. Hence the catchment from the scope of works to be connected to the existing 
internal stormwater network. The largest drainage pipe identified on the survey is a 300 DIA towards 
Links Street. 

 

1.3 Development Summary 
Address:    196 Glengala Rd Sunshine West 3020 

 

Development Type:      Education Building 

Approximate area of scope of works:  2104 m2 approx. 

Approximate area of catchment subject to analysis 885m2 

 

Existing Pervious Area within catchment:  52m2 (Landscaping) 

Existing Impervious Area within catchment:  833m2 (Roofs and pavements) 

Total Existing roof area   455m2 

 

Proposed Roof area of Chapel:  279m2 

 

Importantly noting the above areas are approximates only and subject to change 

1.4 Proposed Developed Site 

Figure 1.1 Project Site at 196 Glengala Rd Sunshine West  
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The proposed development site is shown in figure 1.2 below. The proposed site approximately 
279m2 of roof area with 606m2 of concrete area with a total of 885m2 impermeable surface. The 
raised garden areas are also on the impervious paving which does not contribute to the pervious 
areas. 

 

Figure 1.2 Proposed Development of the Chapel 

The developed site will consist of the following drainage components:  

 An internal drainage network capable of accommodating 10% AEP (1 in 10 Year ARI) peak 
flow in the form of grated pits and pipe networks. 
 

 A major overland flow drainage system conveying the 1 % AEP (1 in 100 Year ARI) peak 
flow event.  

Additionally, ‘Water Sensitive Urban Design’ initiatives will be incorporated to treat the stormwater 
associated with the building works to the satisfaction of Brimbank City Council. 

‘Water Sensitive Urban Design’ (WSUD) initiatives may include: 

 On-site retention. 
 On-site detention. 
 Gross pollutant traps, raingardens, or swales. 

We additionally note: 

 Proposed measures to enhance stormwater discharge quality from the site in accordance 
with Melbourne Water WSUD guidelines are utilised in the design. 

 

 A major drainage network catering for the 1% AEP storm event to pass through the 
development without causing damage or nuisance to adjacent lots. 
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1.5 Hydrologic and Hydraulic Analysis 
BCE has utilised the Rational Method to undertake flow calculations to estimate the sizing of the 
internal drainage network.    

The following parameters have been used in the assessment of the proposed development site: 

 Tc = 25, Tcs = 5, 1 in 10-year storm (10% AEP), Id = 51.2mm/hr 
 Tc = 25, Tcs = 5, 1 in 100-year storm (1% AEP), Id = 88.0mm/hr 

We note, the internal underground drainage network has been designed to support a 1% AEP peak 
flow event entering the OSD system.  

We additionally note, the above and below values are consistent with information generally provided 
by Brimbank City Council. Any flows that exceed this will be via overland flow mechanisms. 

 

Table 1: Tributary Calculation Summary 

 Total Site 

Catchment Size 885 m2 

Pre-Development Impervious Fraction 0.909 

Post Development Impervious Fraction 0.932 

Pre-Development Peak Flow 10% AEP 0.011 m3/s 

Post Development Peak Flow 10% AEP 0.023 m3/s 

 
Based on the above assessment, on-site detention will be required to ensure pre-
development flows are maintained.  

1.6 Minor Drainage Assessment 
Approximately 288m2 of proposed development roof area and the balance in the extent of the site 
development is paving. Hence the 885m2 of the post development catchment is impervious. Flow 
from the roof will be conveyed to the existing stormwater system. The surrounding areas will be 
graded towards the existing drainage pits and new pits will be introduced where necessary. 

1.7 Major Drainage Assessment 
Flows that exceed the 1% AEP storm event will be provided for via overland flow. The overland flow 
paths are to be graded from the building line mimicking the existing conditions as closely as possible 
where the majority of the flow will be going towards the Glengala Road. 
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Figure 1.3 Overland flow path for 1% AEP Flow 

 

1.8 Stormwater Quality Summary 

The improvement of stormwater quality as required by Melbourne Water WSUD guidelines Water 
Sensitive Urban Design (WSUD) treatment initiatives are proposed to reduce pollutants such as 
hydrocarbons, suspended solids, gross pollutants, phosphorus, and nitrogen within the project’s 
stormwater network.  

 

Potential treatment initiatives include: 

Raingardens to treat the paved areas and the roof. 

 

 

Currently, these water quality performance objectives are (applicable to the proposed impervious 
areas): 

a. Total Suspended Solids - >80% reduction in total suspended solids load 

b. Total Phosphorus - >45% reduction in total phosphorus load 

c. Total Nitrogen - >45% reduction on total nitrogen load 

d. Gross Pollutant - >70% reduction in gross pollutant load. 

Based on the assessment, the following treatment initiatives are proposed to achieve satisfactory 
stormwater treatment targets as per below: 
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Figure 1.3: Treatment Train Effectiveness 

 

Figure 1.4: Treatment Train  

 

1.9 Onsite Detention 
In the proposed design, the permissible site discharge (PSD) is based on the pre-development 
10% AEP (1 in 10 year) flow rate, with discharge to the existing system limited to 10% AEP. 

The detention system has been implemented to detain post-development 10% AEP flows to pre-
development discharge rate (18.55 L/s) 

Underground pipes will be located within the development before the existing stormwater network 
to the LPOD. 

The required storage was calculated using the Swinburne Method. The estimated pre-
development and post-development flows and associated storage are indicated in table 
2 below.   

Table 2: Detention Calculation Summary 
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Parameter Pre-
Development 

Post-
Development 

Detention 
Volume 

 0.0114 m3/s 0.0235 m3/s  4.98 m3 

Catchment runoff is into the OSD system within the pipes and sent via the Raingarden 
prior to controlled release at the permissible site discharge of 18.55L/s.  

 

1.10 Design Summary 

The information contained within this stormwater management plan demonstrates the 
required stormwater network is sufficient to satisfy the stormwater quality and quantity 
requirements.  

The following summary supports this position: 
 All flows up to the 10% AEP event will be catered for via the internal drainage 

network.  
 

 All flows that exceed 10% AEP event in areas where there is no change in the 
pervious coefficient will be catered for via overland flows and drained naturally to the 
South of the site. 

 
 Stormwater discharge from the site will be retarded to 18.55L/s via onsite detention, 

A combined minimum detention volume of 4.98m3 will need to be allowed for to 
prevent additional gap flow. 

 
 Construct a 10m2 raingarden for treatment of the roof and the paved areas.  

 

 

2 Detailed Response 
 

2.1 Response Summary 

The selected response is to direct all roof rainfall runoff and the paved areas to raingarden 
for further treatment. The stormwater runoff will be controlled by a stormwater detention 
system before connecting to the existing system. 

2.2 Site Layout 

Requirement 

“To illustrate the position, area draining to treatment measures, and any connection 
points of the following”:  

 Water Quality Treatment Measures may include wetlands, raingardens, and 
swales. 

 Passive Irrigation Measures, including directing runoff into gardens. 
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Response  

 
A detailed site layout is provided in Annex C. 

 

2.3 Proposed Response (Operation Phase) 

 
The proposed development makes use of biological treatment to meet Water-Sensitive 
Urban Design (WSUD) initiatives.  

. 
 

 The garden beds which are exposed are considered impermeable and 
overflow will need to connect to the stormwater system. 

 
 All paved areas need to be treated with the inground raingarden. 

 
 

2.4 Site Management Plan (Construction Phase) 

 
Requirement 

 
“Details specifying measures aimed at preventing sediment, pollution and litter entering 
stormwater systems. To advise for preparation of the WSUD site management plan.” 

 
Response 

 
Principles from the EPA Environmental Guidelines. These principles and measures are 
intended to reduce runoff to adjacent properties and reduce erosion. Any waste 
accumulated during construction, including chemicals and food waste is to be disposed 
of correctly using best practice measures, described below. 

 

Principles:  

 Minimise any disturbance of land. 
 

 Minimise time bare earth is exposed. 
 

 Install features such as rock, vegetation, grass, etc as early as possible. 
 

 Minimise stormwater run-off into and within site. 
 

 Divert stormwater from exposed parts of site. 
 

 Devise solutions for possible peak run-off flows. 
 

 Position earth stockpiles away from run-off pathways. 
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 Ensure stockpiles have mild slopes (max 1:2 height to radius). 

 

Measures:  

The following measures will be implemented as required to achieve the principles listed 
above. 

 Mesh fabric to minimise sediment flow, placed at porous fences and gates.  
 

 Silt fences to prevent large sediment transport by installation at the base, 
where the site has a slope steeper than 1:20. 

 
 Drain filters/sediment traps to cover pits. Any water pumped from the site 

must be filtered with this method.  
 

 Temporary down pipes to facilitate runoff from the roof to LPOD during 
construction prior to installation of water tanks.  

 
 Crushed Rock to stabilise site and prevent access issues on foot due to 

mud, as well as stabilise areas subject to heavy vehicle use.  
 

 Removal of mud on the cross-over and roadway to contain mud to 
construction site. Maintained by removing mud from vehicles on site on the 
day the mud is deposited. 

 
 Vehicle wash down within site to remove earth gathered from excavation. 

 
 Erosion control blankets to control erosion over mounded earth, especially 

over any steep slopes.  
 

 Waste bins to be provided for personnel as appropriate. 
 

 Proper disposal of paints and solvents, to allow safe removal and 
disposal, separate bins will be used as appropriate.  

 
 Brick cleaning with acid to be avoided, particularly on-site.  

 
 

Additionally, the contractor is required to:  

 Identify and document, where these measures are to be fitted and how 
erosion and waste will be managed. 
 

 Fit tarps on waste bins each night.  
 

 Avoid overfilling vehicles and cover soils being taken offsite.  
 

 Sweep the site each day works occurs. 
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 Ensure sediment and erosion measures are operating appropriately via 
weekly checks and maintenance.  

 

   
    

Figure A. Temporary 
downpipes (image credit: 
Northumberland Handyman 
Supplies Pty Ltd) 

Figure B. Sediment trap (image credit: ERTEC 
Environmental Systems) 
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Figure C. Block and gravel filter (image 
credit:   
CSIRO)  

Figure D. Sediment trap (image credit: Delta 
T Solutions) 

 

 

Figure E. Silt fence installation (image credit: 
Melbourne Water via EPA Victoria 2004,  
Publication 960 p.30)  

Figure F. Silt Fence (image credit: US 
EPA, 2008) 
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2.5 Maintenance Plan (Operation Phase) 

 
 

 
References  

1. EPA Environmental Guidelines for Major Construction Sites, Victorian 
Environmental Protection Authority 1996 
http://www.epa.vic.gov.au/~/media/Publications/480.pdf  

2. Urban Stormwater: Best Practice Environmental Management Guidelines, 
CSIRO, 1999, http://www.publish.csiro.au/pid/2190.htm  
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Annex A:  Detention Calculations 

 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MARIAN COLLEGE CHAPEL Page:

196 GLENGALA RD SUNSHINE WEST Project No.: 264537

Designed: SA1

Detention Design SD01

STORMWATER DETENTION V5.06 BCE Design Pty Ltd

Location: Melbourne, VIC

Site: 885m² with tc = 25 and tcs = 5 mins.

PSD: AEP of 10%, Below ground pipe PSD = 18.55L/s

Storage: AEP of 10%, Below ground pipe volume = 4.98m³

Design Criteria

Location = Melbourne, VIC

Method = E (A)RI 2001,A(E)P 2019

PSD average recurrance interval (ARI) = 5 years

Storage average recurrance interval (ARI) = 10 years

PSD annual exceedance probabiliy (APE) = 10 %

Storage annual exceedance probabiliy (APE) = 10 %

Storage method = P (A)bove,(P)ipe,(U)nderground,(C)ustom

Permissible site discharge (Qu=Custom) = 13.743 L/s

Site Geometry

Site area (As) = 885 m²    = 0.0885 Ha

Pre-development coefficient (Cp) = 0.91

Post development coefficient (Cw) = 0.93

Total catchment (tc) = 25 minutes

Upstream catchment to site (tcs) = 5 minutes

Coefficient Calculations

Pre-development Post development

Zone Area (m²) C Area * C Zone Area (m²) C Area * C

Concrete 378 0.90 340 Concrete 606 0.90 545

Roof 455 1.00 455 Roof 279 1.00 279

Gravel 0 0.30 0 Gravel 0 0.35 0

Garden 52 0.17 9 Garden 0 0.17 0

Total 885 m² 804 Total 885 m² 824

Cp = ΣArea*C/Total = 0.909 Cw = ΣArea*C/Total = 0.932

Permissible Site Discharge (PSD)  (AEP of 10%)

PSD Intensity (I) = 51.2 mm/hr For catchment tc = 25 mins.

Pre-development (Qp = Cp*I*As/0.36) = 11.44 L/s

Peak post development (Qa = 2*Cw*I*As/0.36) = 23.46 L/s =(0.458 x I) Eq. 2.24

Storage method = P (A)bove,(P)ipe,(U)nderground,(C)ustom

Permissible site discharge (Qu = PSD) = 18.551 L/s

Above ground - Eq 3.8

0 = PSD² - 2*Qa/tc*(0.667*tc*Qp/Qa + 0.75*tc+0.25*tcs)*PSD + 2*Qa*Qp

Taking x as  = PSD and solving

a = 1.0 b = -52.8 c = 536.6

PSD = -b±√(b²-4ac)/(2a)

PSD = 13.743 L/s

Below ground pipe - Eq 3.3

Qp = PSD*[1.6*tcs/{tc*(1-2*PSD/(3*Qa))}-0.6*tcs²·⁶⁷/{tc*(1-2*PSDp/(3*Qa))}²·⁶⁷]

= 11.44

PSD = 18.551 L/s

Below ground rectangular tank - Eq 3.4

t =tcs/(tc*(1-2*PSD/(3*Qa))) = 0.461

Qp = PSD*[0.005-0.455*t+5.228*t²-1.045*t³-7.199*t⁴+4.519*t⁵]

= 11.44

PSD = 19.935 L/s

Created at 2:57 PM on Wednesday, 27 May 2026 by Structural Toolkit®, © Space Gass Pty Ltd (Page 1 of 2)
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196 GLENGALA RD SUNSHINE WEST Project No.: 264537

Designed: SA1

Detention Design SD01

STORMWATER DETENTION V5.06 BCE Design Pty Ltd

Design Storage Capacity  (AEP of 10%)

Above ground (Vs) = [0.5*Qa*td-[(0.875*PSD*td)(1-0.917*PSD/Qa)+(0.427*td*PSD²/Qa)]]*60/10³ m³ Eq 4.23

Below ground pipe (Vs) = [(0.5*Qa-0.637*PSD+0.089*PSD²/Qa)*td]*60/10³ m³ Eq 4.8

Below ground rect. tank (Vs) = [(0.5*Qa-0.572*PSD+0.048*PSD²/Qa)*td]*60/10³ m³ Eq 4.13

td I Qa Above Vs Pipe Vs B/G Vs

(mins) (mm/hr) (L/s) (m³) (m³) (m³)

5 111.1 50.9 4.45 4.27 4.33

6 104.2 47.7 4.80 4.57 4.63

7 98.3 45.0 5.07 4.78 4.84

8 93.1 42.6 5.26 4.90 4.97

9 88.5 40.5 5.39 4.97 5.04

9 88.5 40.5 5.39 4.97 5.04

10 84.3 38.6 5.47 4.97 5.04

11 80.6 36.9 5.51 4.93 5.00

11 80.6 36.9 5.51 4.93 5.00

12 77.3 35.4 5.52 4.85 4.92

td I Qa Vs

Type (mins) (mm/hr) (L/s) (m³)

Above 11.8 77.9 35.7 5.52

Pipe 9.7 85.5 39.2 4.98

B/ground 9.7 85.5 39.2 5.05

Frequency of operation of Above Ground storage

Qop2 = 0.75 Cl 2.4.5.1

Qp2 =Qop2*Qp1 (where Qp1=PSD) = 10.31 L/s at which time above ground storage occurs

I = 360*Qp2/(2*Cw*As*10³) = 22.5 mm/h Eq 4.24

Period of Storage

Time to Fill:

Above ground (tf) = td*(1-0.92*PSD/Qa) Eq 4.27

Below ground pipe (tf) = td*(1-2*PSD/(3*Qa)) Eq 3.2

Below ground rect. tank (tf) = td*(1-2*PSD/(3*Qa)) Eq 3.2

Time to empty:

Above ground (te) = (Vs+0.33*PSD²*td/Qa*60/10³)*(1.14/PSD)*(10³/60) Eq 4.28

Below ground pipe (te) = 1.464/PSD*(Vs+0.333*PSD²*td/Qa*60/10³)*(10³/60) Eq 4.32

Below ground rect. tank (te) = 2.653/PSD*(Vs+0.333*PSD²*td/Qa*60/10³)*(10³/60) Eq 4.36

Storage period (Ps = tf + te) Eq 4.26

td Qa Vs tf te Ps

Type (mins) (L/s) (L/s) (mins) (mins) (mins)

Above 11.8 35.7 5.5 7.6 9.3 17.0

Pipe 9.7 39.2 5.0 6.6 8.8 15.4

B/ground 9.7 39.2 5.0 6.4 15.6 22.0

Orifice

Permissible site discharge (Qu=PSD) = 18.55 L/s (Pipe storage)

Orifice coefficient (CD) = 0.61 For sharp circular orifice

Gravitational acceration (g) = 9.81 m/s²

Maximum storage depth above orifice (H) = 400 mm

Orifice flow (Q) = CD*Ao*√(2*g*H)

Therefore:

Orifice area (Ao) = 10856 mm²

Orifice diameter (D = √(4*Ao/π)) = 117.6 mm

Table 1 - Storage as function of time for AEP of 10%

Table 2 - Storage requirements for AEP of 10%

Table 3 - Period of Storage requirements for AEP of 10%

Created at 2:57 PM on Wednesday, 27 May 2026 by Structural Toolkit®, © Space Gass Pty Ltd (Page 2 of 2)
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Annex B: Technical Measure Explained 
 

 

Planting 
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 SPEL BASIN – Modular bio-retention basin SPEL BASIN – Modular bio-retention 
basin 

 

 
Examples of in-ground and planter box rain garden systems. Sources: Melbourne Water, 
LID Consulting. 

 

 
Acceptable raingarden design  

 standard system with 300-500mm filter media depth  
 including a submerged zone system and 300mm filter depth  
 including properly sized upstream sedimentation basin  
 standard system with filter media depth of 500mm where surrounding soil has a high 

infiltration rate  
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Avoid  

 standard raingardens with filter media depth less than 300mm  
 raingardens downstream of a wetland or an oversized sedimentation basin  

 

Note: All systems should be designed as per Adoption Guidelines for Stormwater Biofiltration 
Systems (FAWB, 2009).  

Plant selection  

This should be guided by expert 
opinion, based on the particular project 
conditions. The plant species that are 
commonly used in raingardens can be 
grouped into three general categories: 
Category  

Example plant species  

Tolerant of both wet and dry conditions 
once established  

Carex appressa (tall sedge)  

Tolerant of dry conditions once 
established  

Ficinia nodosa  

Lomandra longifolia  

Juncus amibilis  

Prefer more constant conditions without 
wet/dry extremes  

Goodenia ovate  

Juncus flavidis  
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Annex C: Functional Civil Drainage Arrangement 
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Annex D: Survey Information 
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