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1. INTRODUCTION 

1.1 SCOPE 

RMG has been engaged by Y2 Architecture Pty Ltd to prepare a Stormwater Management Strategy to 

support the planning application for the development of Our Lady Help of Christians Primary School in 

Warrnambool. The strategy will demonstrate that the appropriate drainage requirements are met for 

the proposed development, which includes: 

- Conveyance of minor (piped) and major (overland) flows through the site,  

- Flood Analysis 

- Stormwater Treatment 

This drainage strategy has been prepared in consideration of planning scheme clauses 53.18 

Stormwater Management in Urban Development, 14.02-1S Catchment Planning and Management, and 

19.03-3S Integrated Water Management. 

1.2 LOCATION 

The site is approximately 3.2 hectares in size and is located at 28 Selby Rd, Traralgon VIC 3844. The 

proposed developments are shown outlined in yellow and red below and are approximately 0.017 and 

0.24 hectares respectively (Figure 1).  

 

Figure 1 – Site Location 
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1.3 BACKGROUND INVESTIGATION 

 SITE FEATURES 

The existing survey has been taken in the location of the proposed development and its immediate 

surroundings; it does not include the road south of the building. The survey shows that there is an 

existing netball court, playground area and seating along with footpaths and carparks located within 

the proposed development area which are to be demolished and removed prior to construction of 

works.  

The proposed development area contains a fall from south to north. The highest elevation according 

to the feature survey provided by Smith Land Surveyors Pty Ltd, dated April 26, 2024, is near the 

existing water tank on the western boundary which is at RL 31.25 which appears to be an isolated 

high point. The lowest elevation is located at the north-western corner with an RL of 24.6.  

Road access is located to the east of the site via Selby Rd and the south also via Selby Rd.  

Refer to appendix A for the site survey information. 

 

Figure 2 - Site Features 
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 FLOOD DATA 

An online flood map (VICPLAN) was used to determine if any flood overlays were present in or 

around the proposed site. The results show that the proposed development site is not within a flood 

overlay based on a 1% annual exceedance probability and the land is not subject to inundation. The 

local catchment management authority also contains data which confirms the information obtained 

from VICPLAN. 

 CULTURAL HERITAGE 

The proposed development area sits within the Our Lady Help of Christians Primary School site and 

lies within an area of Aboriginal Cultural Heritage Sensitivity as seen in figure 3 below. 

 

Figure 3 – Environmental Overlays and Zoning 

 ENVIRONMENTAL OVERLAYS 

An analysis was undertaken for the site regarding any environmental overlays, and none were 

discovered within the proposed development area.  
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2. PROPOSED DEVELOPMENT 

The proposed development consists of a new building to be constructed between the existing 

classrooms and existing road/carparks, replacing the existing netball court, part of the multipurpose hall 

and some carparks. Additionally, a new netball court will be constructed over a portion of the existing 

grassed area in the Northwest corner of the school. Refer to Figure 4/Appendix B for the proposed 

development layout. 

The stormwater drainage from the proposed netball court will be detained within a pit and pipe system 

containing a slow-release orifice which discharges to an existing grassed swale along the northern 

boundary of the site which will receive minor grading works. The proposed building will use a pit and 

pipe network that discharges to the existing grassed swale. The existing swale dissipates as it 

approaches the western boundary and, as such, the swale will be redirected north where a proposed 

bioretention swale will collect water and discharge to the council owned pit and pipe network in the road 

reserve. 

The bioretention swale, swale drain, and onsite detention storage will treat the proposed development’s 

stormwater runoff to meet best practice requirements, as noted in section 6, prior to discharging into 

the council network. 

Refer to Figure 4 below and appendix B for the proposed development layout. 

 

Figure 4 – Proposed Development  
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3. HYDROLOGY 

3.1 CATCHMENTS 

Runoff coefficients for the 1% and 20% AEP events were based on values for the different surface types 

from the Infrastructure Design Manual (IDM) and the calculation methods outlined in the Australian 

Rainfall and Runoff guidelines. The following runoff coefficients were used in the rational calculations 

and MUSIC modelling and can be seen in Table 1 below. 

Table 1 - Runoff Coefficients 

 Runoff Coefficient  

Landscaped areas 0.40  

Paved Areas 0.90  

Roof Areas 0.90  

External Catchment 0.70  

 PROPOSED NETBALL COURT 

The netball court development was divided into catchment areas based on the proposed surface 

contours and proposed development layout and can be seen in Figure 5 below and Appendix C of this 

report. In the image below, blue and orange represents the paved area (665 m2) 

 

Figure 5 – Netball Court Catchment Plan 
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 PROPOSED BUILDING SITE 

The proposed building site development was also divided into catchment areas based on the proposed 

surface contours and proposed development layout and can be seen in figure 6 below and Appendix C 

of this report. The proposed site contains a total of 1607 m2 of pervious surface. In comparison, the 

existing site conditions of the development area is shown in Figure 7 below and divided into catchment 

areas to show a total pervious surface area of 1661 m2. Therefore, the total pervious area decreases 

with the new development and detention storage is not required. In the images below, the colours refer 

to the following surface types: 

1. Orange  - Roof Area (proposed - 1150 m2) (existing – 232 m2) 

2. Blue  - Paved Areas (proposed - 457 m2) (existing – 1429 m2) 

3. Green  - Landscaped Areas (proposed - 797 m2) (existing – 743 m2) 

 

   Figure 6 – Proposed Catchment Plan    Figure 7 – Existing Catchment Plan 

3.2 RAINFALL 

Rainfall Intensity Frequency Duration (IFD) information was obtained from the Bureau of Meteorology 

website for the subject site. In accordance with the Infrastructure Design Manual (IDM), the 2016 IFD 

rainfall design information was adopted for the strategy. Refer to Appendix E for the IFD coefficients 

and weather station information. 

3.3 DETENTION STORAGE 

The proposed underground pipe running along the netball court will be utilised as an onsite detention 

storage using a baffle wall and orifice plate within the downstream pit. This allows stormwater to be 

stored within the underground pipe network in rain events up to the 5% AEP discharging at a rate 

equivalent to a 20% predeveloped AEP. 

The volume required for the proposed development was determined to be 4.59 m3 using the Boyd’s 

method of calculation for underground pit and pipe storage. The location of the pit holding the baffle 

wall and orifice plate can be seen in appendix D, denoted as pit 6-2. Refer to appendix G for detention 

storage calculations. 
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4. HYDRAULICS 

4.1 LEGAL POINT OF DISCHARGE 

The legal point of discharge for the site is likely to be located at the north-western corner of the site to 

an existing side entry pit within the road reserve. 

 

Figure 8 – Legal Point of Discharge 

4.2 MINOR DRAINAGE SYSTEM (20% AEP EVENT) 

Flows less than the 20% AEP event from the developed site will be conveyed via an underground pit 

and pipe network through the development site. This includes runoff collected from the roof, landscaped 

areas, and paved areas. The minimum approximate size for the minor flows can be seen in Appendix 

F and Table 2. These sizes are subject to change following detailed design. Before reaching the legal 

point of discharge, the 4EY flows within the minor drainage system will be treated, as seen in Section 

5. 

  

Legal Point of Discharge 
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Table 2 - Minor Drainage Sizing 

Minor Drainage Catchment 1 

Design flow (m³/s) (20% AEP) 0.025 

Pipe Diameter (mm) 225 

Pipe Grade 1 in 100 

Pipe Capacity (m³/s) 0 

4.3 MAJOR DRAINAGE SYSTEM (1% AEP EVENT) 

In the 1% AEP event, overland (gap) flows from the developed area are to be conveyed by the internal 

grading through the buildings and towards the large, grassed play area or to the pick up / drop off zone 

to the east and Selby Rd and will then follow natural overland flow paths. The overland flow paths can 

be seen in figure 9. The site grading will be designed to ensure 300mm of freeboard to the finished floor 

levels of the proposed buildings.  

  

Figure 9 – Overland Flow Paths 
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5. STORMWATER TREATMENT 

5.1 WATER QUALITY OBJECTIVES 

The proposed development is required to meet stormwater quality objectives outlined in the Urban 

Stormwater – Best Practice Environmental Management Guidelines. The purposes of this guideline are 

listed in Table 5 below. 

Table 5 - Pollution Reduction Targets 

Pollutant Performance Objective 

Total Suspended Solids (TSS) 80% retention of the typical urban load 

Total Phosphorus (TP) 45% retention of the typical urban load 

Total Nitrogen (TN) 45% retention of the typical urban load 

Gross Pollutants (GP) 70% retention of the typical urban load 

 

5.2 RAINFALL AND TRANSPIRATION  

Warrnambool Racecourse 2009-2024 daily rainfall meteorological data was taken from the Bureau of 

Meteorology and used for the MUSIC model in accordance with Melbourne Water MUSIC Guidelines. 

The evapotranspiration distribution is also provided in the meteorological data, and the mean annual 

evapotranspiration is given as 1249mm. The distribution graph is shown in Figure 10 below. 

 

Figure 10 - Rainfall and Evapotranspiration Distribution Graph 

Additionally, the soil storage and field capacity are 120mm and 50mm, respectively and pollution 

concentration data for source node base flows, and storm flows have been adjusted as recommended 

within the Melbourne Water MUSIC Guidelines. 

5.3 TREATMENT  

The treatment for the site will utilise a bioretention swale and grassed swale as well as underground 

onsite detention storages for the proposed netball court and building development. This has been 

modelled in MUSIC using the appropriate treatment nodes. 
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5.4 MODELLING AND RESULTS 

Figure 11 shows the MUSIC model layout. The fraction impervious for each area was based on surface 

types of the corresponding urban node.  

The subject site has been separated into 5 different urban nodes which are depicted by each surface 

type. The urban nodes used in the model are as follows: 

• Roof areas 

• Landscaped areas 

• Paved areas (footpaths and pavements) 

• Asphalt roads 

• External catchment (combined surface types within the assumed catchment with a calculated 

fraction impervious) 

The treatment train has been modelled based on the civil design drawings (refer appendix D) dated 

07/06/2024. 

The results of the MUSIC modelling are shown in Figure 12 below. As shown below, the model achieves 

the treatment objectives listed in Section 5.1 of this report. 

 

 

Figure 11 – MUSIC Model Layout 
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Figure 12 – Treatment Train Effectiveness 
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6. SUMMARY/CONCLUSION 

As detailed in the above report, the proposed drainage strategy for Our Lady Help of Christians PS is 

to be as follows: 

- Minor drainage flows (20% AEP) will be conveyed via underground pits and pipes to the existing 

stormwater network. 

- Overland flows will be conveyed via the internal site grading and discharged to the swale and 

consequentially, road reserve where flows will then follow natural overland flow paths. 

- A bioretention swale is to be constructed in the north-western corner of the proposed works 

extent to provide stormwater treatment prior to discharging to the legal point of discharge. 

- Existing swale is to be reshaped to smooth over any natural deformations and ensure swale is 

operating at optimal capacity. 

- A detention system for the proposed building and surrounding works is not required since the 

impermeability of the proposed works is less than that of the predeveloped state. 

- A detention system will be required for the netball court works and is calculated to be 4.59 m3. 

- A pit with an orifice plate and baffle wall is to be installed within the underground stormwater 

network running along the proposed netball court to allow detention storage within the pipe 

network. Oversized pipes are to be used in order to meet site storage requirements.



 

 

EXISTING SITE LAYOUT & FEATURE 
SURVEY 

 



GENERAL NOTES:

· Please refer to Certificate of Title for any easements or encumberances.

· Where occupation including fences and buildings around the perimeter of a

property encroach onto the subject site, the land beyond the occupation may not

be recoverable as rights of possession may have passed to adjoining owners. Full

title dimensions should not be assumed for design purposes / re-fencing until these

issues have been resolved with adjoining landowners.

· Where occupation including fences and buildings around the perimeter of a

property encroach onto the neighbouring site, the land beyond the title may not be

utilized until a formal application with Land Registry is approved. Until this time you

must limit any future building works to the current title position.

· The position of fencing and other occupation in relation to the title boundaries has

been exaggerated for the purposes of clarity, and only applies at the natural

surface level on the date of the survey and does not show any encroachments that

may exist below the natural surface. If no offsets are shown, the fencing is in the

correct position.

· Before proceeding with any design, construction or use of the land adjoining neighbours

must be consulted to resolve any differences between fencing and the title position shown

on this plan.

· Feature and levels shown on this plan are intended to aid in general design works only.

Any critical dimensions required should be requested independently of this plan.

· Services that were not visible at the time of survey may not be shown on this plan. Prior to

any demolition, excavation, or construction on this site the relevant Authorities should be

contacted to ascertain detailed locations of all existing services and the possible locations

of future services.

· The title boundaries shown beyond the subject land have been imported from the digital

Cadastral Map Base (DCMB) and are approximate only.

· Location of buildings beyond site boundaries is indicative only. Information relating to

abutting properties has only been shown where visible or accessible.

· Assume any windows shown are for habitable rooms unless stated otherwise. A site visit

to determine the exact status of each room should be carried out before proceeding.

TITLE INFORMATION

Title Reference: Vol.8351 Fol.162

Last Plan Reference: LP 53987 (LOTS 1, 2 & 3)

Title Reference: Vol.8155 Fol.837

Last Plan Reference: LP 29755 (LOT 1)

LAND SUBJECT TO EASEMENT:

E-1 - Drainage & Sewerage Easement

E-2 - Draingae Easement                                                       

DATUM:

· Levels are based on A.H.D vide WANGOOM PM 386 with registered

RL.29.967m.

· Contour interval is 0.20m.

· Refer to frozen layer 'TRIANGLE' for 3D triangles.

CERTIFICATE BY LICENSED SURVEYOR

I, Glenn Graham Smith of Smith Land Surveyors Pty. Ltd. 142a Fyans Street, South

Geelong 3220, certify that this plan has been prepared from a survey made under my

direction and supervision in accordance with the Surveying Act 2004 and completed on

26/04/2024, that this plan is accurate and correctly represents the adopted boundaries

and that the survey accuracy accords with that required by regulation 7(1) of the

Surveying (Cadastral Surveys) Regulations 2015.

Date: 06/05/2024

Licensed Surveyor,

Surveying Act 2004.
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NOTE TO CAD USERS

The following AutoCAD layer has been turned off to

enhance clarity of the plan:

· UNDERGROUND SERVICES
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HYDROLOGIC AND HYDRAULIC 
CALCULATIONS 

  



Job Number: 230388

Designer: J. Bish

Date: 18/06/2024

AEP % ARI Coefficient 63.20% 50% 20% 10% 5% 2% 1%

63.20% 1 C0 0.1871987 0.348927 0.7562963 0.97786999 1.1670797 1.387877 1.5396854

50% 1.44 C1 0.7877834 0.755239 0.6781786 0.6359458 0.59826732 0.45705989 0.33377391

20% 4.48 C2 0.0077147 0.048665 0.1386095 0.18315658 0.22031206 0.38305321 0.52572602

10% 10 C3 -0.0492523 -0.067525 -0.1044235 -0.1203162 -0.1321238 -0.19917877 -0.2583265

5% 20 C4 0.0123868 0.016075 0.0228452 0.02521255 0.0265848 0.03913255 0.05028877

2% 50 C5 -0.0012263 -0.001576 -0.0021541 -0.0022986 -0.0023321 -0.003419411 -0.004394296

1% 100 C6 -0.0012263 5.63E-05 7.485E-05 7.7305E-05 7.5198E-05 0.000110591 0.000142617

Catchment Area (ha) ∑ Area (ha) C5% C20%
Ae 5% 

(ha)

∑Ae 5% 

(ha)
Ae 20% (ha)

∑Ae 20% 

(ha)

Flow Length 

(m)

Velocity 5% 

(m/s)

Velocity 20% 

(m/s)

Tc 5% 

(mins)

Tc 20% 

(mins)

Intensity 5% 

(mm/hr)

Intensity 20% 

(mm/hr)

Q5%    

(m³/s)

Q20% 

(m³/s)

Q gap 

(m³/s)

1 0.2404 0.2404 0.691 0.625 0.166 0.166 0.150 0.150 275.322 0.6 1 12.65 9.59 117.75 60.62 0.054 0.025 0.029

 

1 0.2404 0.4808 0.691 0.625 0.166 0.332 0.150 0.301 275.322 0.6 1 12.65 9.59 117.75 60.62 0.109 0.051 0.058

 

 

 

 

 

 

 

 

 

Post Development Flow Calculations

Comments

Full Proposed Catchment

Full Predeveloped Catchment



 

 

ONSITE DETENTION AND ORIFICE 
CALCULATIONS 

 



Job Number:

Designer:

Date:

Project Information

Intensity-Frequency-Duration Information

Locality = 

Latitude =

Longitude =

Coefficients 63.2% 50.0% 115mm 10.0% 5.0% 2.0% 1.0%

C0 0.18719865 0.34892741 0.75629628 0.97786999 1.1670797 1.387877 1.5396854

C1 0.78778344 0.75523871 0.67817855 0.6359458 0.59826732 0.45705989 0.33377391

C2 0.007714728 0.048664693 0.13860948 0.18315658 0.22031206 0.38305321 0.52572602

C3 -0.04925229 -0.06752487 -0.10442353 -0.12031616 -0.13212381 -0.19917877 -0.2583265

C4 0.012386833 0.016074823 0.022845227 0.025212552 0.026584797 0.03913255 0.05028877

C5 -0.00122632 -0.001576 -0.0021541 -0.00229861 -0.0023321 -0.00341941 -0.0043943

C6 -0.00122632 5.62559E-05 7.48472E-05 7.7305E-05 7.5198E-05 0.000110591 0.000142617

38.3333 (S)

144.3167 (E)

WARRNAMBOOL

DepthP - e^(C0 + C1 In(T) + C2 In(2)2 + C3 In(T)3 + C4 In(T)4 + C5 In(T)5 + C6 In(T)6) (in mm)

intensity (mm/hr) = depth (mm) / duration (hour)

Client:

Job Title:

Job Number:

Designer:

Disipline:

Date:

Intensities are calculated with the following polynomial coefficients from Design Rainfall Data System (2016) of Bureau of 

Meteorology.

18/06/2024

Our Lady Help of Christians PS

230338

J. Bish

CIVIL

Job Manager:

Reviewed by:

J. Bish

J. Bish

230338

J. Bish

18/06/2024

Cover Sheet

Y2 Architecture



Coefficients

C0

C1

C2

C3

C4

C5

C6

Catchment 1

C10% 0.3

Area (ha) 0.1994            

tc (hr) 0.07

tc (mins) 4.29

I10% (mm/hr) 105.39

Q10% (m3/s) 0.018

Catchment 1

C5% 0.3

Area (ha) 0.1994            

tc (hr) 0.07

tc (mins) 4.29

I5% (mm/hr) 126.50

Q5% (m3/s) 0.021

0.18315658

-0.12031616

0.025212552

-0.002298608

230338

J. Bish

18/06/2024

              Job Number:

              Designer:

              Date:

Rural Runoff Estimate 10% AEP

Rural Runoff Estimate 5% AEP

Predevelopment Flow Peak Discharge Approximation Estimation

10%

0.97786999

AEP

7.7305E-05

5%

1.1670797

0.59826732

0.22031206

-0.13212381

0.026584797

-0.002332097

7.5198E-05

0.6359458



Job Number:

Designer:

Date:

Design Criteria

Location = WARRNAMBOOL

Permissible Site Discharge AEP = 10%

Storage AEP = 5%

Catchment Area (A) = 0.1994 ha

Runoff Coefficient = 0.5

Restricted outflow requirement = 0.018 m3/s

100 Year Effective Catchment Area = 0.10 ha

Boyd's Calculation Method

Where

Smax = 

V1 = Volume of inflow stormwater (m3)

Qp = Peak discharge of inflow hydrograph (m3/s)

Ip = Peak discharge of outflow hydrograph (m3/s)

115mm

Site Storage Requirement

Tc

1% AEP 

Intensity Ip Qp V1 Smax

(min) (mm/hr) (m3/s) (m3/s) (m3) (m3)

5 120.2072 0.03 0.02 10 4.59

10 89.93235 0.02 0.02 15 4.14

15 72.60358 0.02 0.02 18 1.90

20 61.30038 0.02 0.02 20 -1.23

25 53.31562 0.01 0.02 22 -4.85

30 47.35852 0.01 0.02 24 -8.79

45 35.99999 0.01 0.02 27 -21.68

60 29.46416 0.01 0.02 29 -35.42

90 22.14868 0.01 0.02 33 -64.08

120 18.09731 0.01 0.02 36 -93.51

4.59 m
3

Therefore, the required storage volume for the site is = 

Maximum Volume of Temporary Storage (m3)

Storage requirement is highest value of Smax calculated in the table below. Critical storm duration is the storm duration 

when Smax occurs

Onsite Detention Calculation - 

Boyd's Method

230338

J. Bish

18/06/2024

0

2

4

6

8

10

12

0 5 10 15 20 25 30 35

Time            

Flow

Peak

Inflow

Ip

Peak

Outflow

Qp

Storm 

Duration (T)

Twice

Storm 

Duration (2T)

REQUIRED RETENTION STORAGE =
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Job Number:

Designer:

Date:

Overflow/Weir Wall Level = 27.8

Pipe Volume Equation

Where Qu = Permissible Site Discharge

h = Length of Pipe

150mm Pipe 225mm Pipe
d = 150 mm d = 225 mm

h = 0 m h = 0 m

V = 0.00 m
3

V = 0.00 m
3

300mm Pipe 375mm Pipe

d = 300 mm d = 375 mm

h = 0 m h = 0 m

V = 0.00 m3 V = 0.00 m3

450mm Pipe 525mm Pipe
d = 450 mm d = 525 mm

h = 32.05 m h = 0 m

V = 5.10 m3 V = 0.00 m3

Pit Volume Equation
Where L = Length of pit

W = Width of pit

H = Height of pit

900x900 Pit 900x600 Pit
L = 900 mm L = 900 mm

W = 300 mm W = 600 mm

H = 1500 mm H = 500 mm

Number of pits 1 units Number of pits 2 units

V = 0.405 m3 V = 0.54 m3

Total Volume Required = 4.59 m3

Total Volume Provided = 6.04 m3 OK

Detention Volume Calculations
230338

J. Bish

18/06/2024



Job Number:

Designer:

Date:

Orifice Equation

Cd

Where Qu = Sharp Edge 0.61

Cd = Rounded Edge 0.98

g = Short Tube 0.80

h = Borda 0.51

Pit 1-2

Qu = 18 L/s

Cd = 0.61 Sharp Edge

g = 9.81 m/s
2

h = 1500 mm to invert of outlet pipe

Solve for Ao = 5439.4 mm2

Where

Solve for D = 83.2 mm

Therefore, use an orifice of 80mm

Permissible Site Discharge

Orifice Coefficient

Gravitational Acceleration

Height above orifice

230338

J. Bish

18/06/2024

Detention Orifice Sizing


