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Executive Summary 
This report outlines the stormwater drainage and management strategy for the development of Stage 
1, comprising Lots 1 and 2 at 170 Forster Road, Mount Waverley. 

Stage 1, the subject site, is located within the City of Monash and will be developed such that the 
City of Monash and Melbourne Water stormwater requirements are achieved. The proposed 
development will comprise industrial and commercial development. 

Underground drainage within the proposed development will be designed to convey minor event 
flows up to and including the 10% Annual Exceedance Probability (AEP) flows in accordance with 
council requirements. 

For major events, defined as flows greater than the 10% AEP event, up to and including the 1% 
AEP, safe overland flow paths will be provided to direct stormwater to adjacent roads. 

The City of Monash has advised that no detention or contribution is required owing to the site being 
in an existing industrial area. City of Monash correspondence is included in Appendix A. 

Stormwater quality treatment will be provided to ensure that stormwater is treated to best practice 
environmental management (BPEM) targets prior to leaving the site. 

Consideration needs to be given to the fact that as there are multiple land parcels within the subject 
site, they may be subject to individual requirements for legal points of discharge and stormwater 
treatment. Stormwater management at the subject site will be undertaken in a way that corresponds 
with the planning and future development of other stages of development. 
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1. Introduction 
This report presents the stormwater drainage and management strategy for the proposed 
development of the subject site, Stage 1 of Axxess Corporate Park. Stage 1 comprises proposed 
lots 1 and 2. The subject site is located within Mount Waverley, comprises approximately 6 ha and 
is located within the City of Monash. 

The subject site is currently zoned for industrial use. Industrial/commercial development exists at at 
the subject site in the existing condition. The proposed development will also be 
industrial/commercial land use. Figure 1 shows the subject site in the existing condition. 

The subject site comprises 6 ha and slopes generally towards the north-west to Forster Road. This 
stormwater management strategy will demonstrate that the subject site can appropriately manage 
stormwater in the developed condition and accommodate all required infrastructure. 

The subject site is part of the Axxess Corporate Park development. A stormwater management 
strategy (SWMS) for the entire development has been prepared by DCE. 22058ju10422-SWMS Rev 
A (DCE, 2022) has been submitted to Council. 

Figure 1: Subject site in the existing condition 
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2. Site Overview 
2.1. Existing condition 

In the existing condition, the subject site land use is industrial. Publicly available elevation contours 
indicates that the subject site drains north-west to Forster Road. Figure 2 shows the subject site 
topography. 
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Figure 2: Subject site topography 

A Before-You-Dig enquiry has indicated that there is existing Council infrastructure within the Forster 
Road adjacent to the subject site. Figure 3 shows the location of the existing council underground 
drainage infrastructure. Complete Council drainage plans are included in Appendix A. 
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Figure 3: Subject site and Council drainage assets 

During detailed design, it will need to be assessed if the existing Council infrastructure within the site 
can be retained or if it will need to be decommissioned. Since the site is currently used for industrial 
purposes, it is likely that there is existing underground drainage within the subject site that is not 
indicated in the BYD, and that these have been sized to cater for minor flows up to the 10% AEP. It 
is also expected that existing roads and other overland flow paths have been sized to convey the 
gap flows (i.e., 1% AEP — 10% AEP flows) 

In the existing condition, the site generally slopes to the north-west. The BYD information indicates 
that there is an existing Council underground drain at the north-west of the subject site. The existing 
825-mm diameter stormwater pipe on Forster Road is the assumed Legal Point of Discharge for the 
site. This will need to be confirmed with the City of Monash. Existing flows have been calculated for 
the entire subject site at a single outlet at the north-west boundary of the subject site. Figure 4 shows 
the existing catchment and the location of peak flow calculations. 
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Figure 4: Existing catchment plan showing location of peak flow calculation 

Existing condition flows for the subject site have been calculated and are shown in Table 1. Details 
of the drainage calculations are included as Appendix B. 

Table 1: Existing flows at the sub'ect site 

Catchment 

Subject Site 

@ Dalton Consulting Engineers Pty Ltd 
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2.2. Development Plan 
The development plan for the subject site incorporates industrial lots and an internal road. Figure 5 
shows the development plan for the subject site. A full-size development plan is included as 
Appendix C. 
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Figure 5: Development plan 
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3. Stormwater Management 
The subject site is located within the City of Monash and is subject to Council stormwater guidelines. 
Major and minor flows have been calculated for both existing and developed conditions for the 
development. Flows have been calculated based on the City of Monash stormwater guidelines. 

All flow calculations have been completed using the Rational Method, reflecting industry best practice 
and in accordance with Australian Rainfall and Runoff (2019) (ARR19) guidance. 

3.1. Proposed Development Condition 
In the developed condition, the subject site is to remain as an industrial use in the proposed 
development. A full-size plan of the proposed development is included as Appendix C. 

As the subject site is proposed to be developed for industrial use, minor internal drainage will be sized 
to cater for the 10% Annual Exceedance Probability (AEP). Minor drainage from the subject site will 
be conveyed to existing Council drainage at the north-western boundary of the subject site. 

Major overland flow paths will be sized to direct flows in excess of the capacity of the minor drainage 
to existing overland flow paths within the existing access road. Stormwater drainage will be managed 
as part of the development. 

Design of underground drainage and overland flow paths within the subject site will cater for external 
flows from other stages of the Axxess Corporate Park development. This report defines minor flows 
as stormwater flows up to and including the 10% AEP Annual Exceedance Probability (AEP). Major 
flows are defined as greater than the 10% AEP flow up to and including the 1% AEP flow. All 
calculations and drainage design in this report are compliant with ARR19 methodology and reflect 
industry Best Practice approaches. 

@ Dalton Consulting Engineers Pty Ltd 
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Figure 6: Developed catchment plan showing location of peak flow calculation. 

"--- External 
Catchment 

Figure 7: Developed catchment plan showing the external catchment 

3.2. Minor Event Flows 

Minor event flows will be managed within the development prior to discharge to existing Council 
drainage. Minor flows, up to and including the 10% AEP event will be directed to existing Council 
drainage assets at the north-western boundary of the subject site. This report defines minor event 
flows for industrial developments as 10% AEP flows. Complete drainage calculations are included in 
Appendix B. 

© Dalton Consulting Engineers Pty Ltd 
22058se1622-SWMS Rev B 

Page 7 

D22-412331



DALTON 
CONSULTING 
ENGINEERS 

The minor drainage system will be designed to control stormwater flows under normal operating 
conditions and minor rainfall events. The exact configuration of the minor drainage system will be 
determined during detailed design. The flows presented in this report will be refined during detailed 
design. 

3.2.1. Minor Flow Calculation 

Minor peak 10% AEP developed flow is shown in Table 2. 

Table 2: Developed minor flows 

Catchment Location 10% AEP flow (m3/s) 

Subject Site 1 0.8 

Subject Site and External Catchment 1 1.1 

3.2.2. Management of Minor Flows 

Minor flows will be managed at the precinct level. Minor drainage for each lot will connect to 
underground drainage within the proposed road and then to existing Council drainage at the north- 
western boundary of the subject site. 

As part of the proposed development works, Dexus have noted that they wish to make provision to 
subdivide Lots 1 & 2 in the future. In order to subdivide the lots in the future, each lot must be 
individually serviced and have its own legal point of discharge. As a result, it is likely that a drainage 
easement will be required through either Lot 1 or along the private road to ensure that a discharge 
point is created for Lot 2. 

Further advice should be sought from a relevant town planner and licensed surveyor. Stormwater 
quality treatment and on-site detention will be provided for the subject site prior to discharge to Council 
assets. Stormwater quality treatment is detailed in Section 4. Figure 8 shows indicative minor event 
flow paths and the direction of flow. 

@ Dalton Consulting Engineers Pty Ltd 
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Figure 8: Indicative minor flow paths and directions 

3.3. Major Event Flows 

Major flows, greater than the 10% AEP and up to and including the 1% AEP, will be conveyed safely 
overland through the subject site, ensuring no damage to property or risk to people. 

3.3.1. Major Event Flow Calculations 

Major flows from the subject site will be conveyed safely through the subject site to Forster Road. 
The 1% AEP developed flow is shown in Table 3. Complete drainage calculations are included in 
Appendix B. 

Table 3: Developed major flows 

Catchment Location 1% AEP flow (m3/s) 

Subject Site 1 1.7 

Subject Site and External 
Catchment 1 2.4 

3.3.2. Management of Major Flows 

Major event flows will be conveyed safely overland via the proposed internal road network to Forster 
Road. The overland flow paths within the subject site will be designed such that Melbourne Water's 
Guidelines for Development in Flood-prone Areas (Melbourne Water, 2007) criteria for safe overland 
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flow depth (< 0.35 m), velocity (< 1.5 m/s), and depth x velocity (< 0.35 m2/s) criteria are met. The 
design of the development will ensure sufficient protection from 1̀)/0 AEP flows to finished floor levels. 

Figure 6 shows indicative major event flow paths. The direction of flow is also noted. 

Figure 9: Indicative major flow paths and direction 

3.4.Rare Event Flows (0.2% AEP) 

During development of the SWMS for the subject site, DOE was asked to consider management of 
rare event (0.2% AEP or 1-in-500) flows. Rare event flows will be used to inform finished floor levels 
to ensure adequate protection to properties in rare events. 

As shown in Table 4, rare event flows for the subject site and external catchment (Axxess Corporate 
Park Catchment A) have been calculated. The rare event flows will inform the civil design of the 
proposed internal road and will be used to set finished floor levels. 

Table 4: Developed rare (1-in-500 flows 

Catchment Location 0.2% AEP (1-in-500) flow (m3/s) 

Subject Site 1 2.711 

Subject Site and External 
Catchment 

@ Dalton Consulting Engineers Pty Ltd 
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3.5.0n-site Detention (OSD) 

The City of Monash has advised that on-site detention (OSD) does not need to be provided. The site 
is currently used for industrial use, and it will be redeveloped for industrial use. City of Monash 
correspondence is included in Appendix A. 

3.6. External Catchments 

As shown in Figure 7, the subject site is part of Axxess Corporate Park Catchment A. Provision for 
minor, major, and rare flows from the remainder of Catchment A has been made within the subject 
site. Minor underground drainage and overland flow paths will be designed to convey complete 
Catchment A flows. 
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4. Stormwater Quality Treatment 
The subject site is proposed to be developed for industrial use. Stormwater quality treatment is 
required to treat flows to Best Practice Environmental Management (BPEM) standards. The 
stormwater quality treatment satisfies planning requirements for stormwater quality treatment. 

Two raingardens (bioretention systems) will be used to treat runoff from all areas of the subject site. 
The raingardens have been sized using MUSIC modelling. The complete MUSIC model is available 
upon request as an electronic attachment to this report. The MUSIC model inputs and results are 
included in Appendix E. 

Figure 10 shows the MUSIC model schematic and the proposed locations of the raingardens. Note 
that the development plan of the subject site will be updated to allocate area for the raingardens. 
The indicative location and size of each raingarden is shown in Figure 11. Figure 12 shows an 
example of a similar raingarden within an industrial development. Table 5 shows the required size 
of the raingardens for the proposed development. 

Table 5: Rain ardens Treatment Effectiveness and Size 

Catchment 
Total Suspended Total Total 

Solids (% Phosphorus (% Nitrogen (% 
Reduction) Reduction) Reduction) 

Gross Pollutants Raingarden 
(% Reduction) Area (m2) 

Lot 1 and 
internal road 80.8 60.8 50.1 100 120 

Lot 2 81.6 60.9 50.4 100 100 

Downspouts can direct roof runoff overland to the respective inlets of the proposed raingardens. The 
grading of carparks and other hardstand area will also direct runoff to raingardens. Raingardens will 
be designed to ensure that flows in excess of the treatment capacity of the raingardens are captured 
by underground drainage prior to discharge to the Council drainage network. 
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Figure 10: MUISC Model Schematic 
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Figure 11: Indicative location and size of each raingarden 

Figure 12: Example of Raingarden in An Industrial Development 
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5. Conclusion 
This report outlines the stormwater drainage and management strategy for the proposed 
development of the subject site, Stage 1, Lots 1 and 2, of the Axxess Corporate Park, located at 170 
Forster Road, Mount Waverley. The subject site will comprise approximately 6 ha of industrial 
development. 

In minor events, up to and including the 10% AEP event, stormwater will be directed to existing 
Council underground drainage assets at the north-western boundary of the subject site. Council 
guidelines define minor event flows for industrial developments as being 10% AEP flows. 

In major events (greater than the 10% AEP and up to and including the 1% AEP), overland flow will 
be conveyed safely overland through the subject site, ensuring no damage to property or risk to 
people. 

All overland flow paths will be sized during detailed design to ensure appropriate protection is 
provided to the development's finished floor levels. 

Stormwater quality treatment will be provided for the subject site. It is provided that raingardens be 
used to treat stormwater from the subject site. 

Consideration needs to be given to the fact that as there are multiple land parcels within the subject 
site, they may be subject to individual requirements for legal points of discharge and stormwater 
treatment. This SWMS for Stage 1, comprising Lots 1 and 2, allows for overland (major) and 
underground (minor) flows from Axxess Corporate Park Catchment A to be safely conveyed through 
the subject site. 

This strategy presents a concept drainage design and may be refined during detailed design. 
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Appendices 
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Appendix A: Monash City Council Assets and Correspondence 
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From: Anuja Adhikari 
To: Sane Khali 
Subject :  Drainage Advice - On-site Detention Design Flow 
Date: Wednesday, 24 August 2022 10:02:16 AM 
Attachments: 1mage003.png 

image004.pnq 
1macie005.onq 
imaoe006.onq 
1Mage008 ong 
ATT00001.onq 

Hi Sana 

Please be advised that there will be no detention or contribution required for the development at this site 

as this is a industrial area. 

So you can procced with the design as per the building regulation and As3500. 

Please follow below link if you wish to  refer to Council's guide lines. 

If the proposed development requires a planning permit to  be obtained, drainage plans will need to  be 
submitted for  Council's approval as per the drainage permit condition. Refer below link for all the details. 

https://www.monash.vic.gov.augilesiassets/publiciedms/planning-developmentiasset-protectionicity- 
of-monash-engineering-plan-checklist.pdf 

Engineering Plan Checking Application I City o f  Monash 

Thank you 

Anuja 

C I T Y  OF 
MONASH 

Anuja Adhikari 

Development & Transport Engineer 

Email:_Anuja.Adhikari@monash.vic.gov.au 
Phone: 03 9518 3440 
Mobile: 0400 149 174 

National Relay Service: 1800 555 660 
293 Springvale Road, Glen Waverley, VIC 3150 
www.monash.vic.gov.au 

From: Sana Khaji <sanak@dceng.com.au> 

Sent: Thursday, 18 August 2022 3:06 PM 
To: Anuja Adhikari <Anuja.Adhikari@monash.vic.gov.au> 
Subject: RE: Drainage Advice - On-site Detention Design Flow 

CAUTION: This email originated from outside the organisation. Do not click links or open attachments unless you 
recognise the sender and know the content is safe. 

Hi Anuja, 

D22-412331



Just wanted to  follow up and see if you have any advice regarding to  the following address industrial 
development: 170 Forster Road, Mount Waverly. 

Kind regards, 

Sana Khaji 
Junior Engineer 

DALTON CONSULTING ENGINEERS PTY LTD 

melbourne . geelong . brisbane 
wurundjeri wadawurrung . turrbal 

D +61 3 9813 7453 
1+61 3 9813 7400 
E sanak@dceng.com.au 

0000 
Email disclaimer I dceng.com.au 

From: Sana Khaji <sanakPdceng.com.au> 

Sent: Wednesday, 20 July 2022 12:34 PM 
To: Anuja Adhikari <Anuja.AdhikariPmonash.vic.gov.au> 
Subject: RE: Drainage Advice - On-site Detention Design Flow 

Hi Anuja, 

Thanks for your response. The Address of  the proposed development is :170 Forster Road, Mount Waverly. 
Can you also let me know if there is a specific guideline for the stormwater or drainage design for Monash 
City Council ? 

Kind regards, 

Sana Khaji 
Junior Engineer 

DALTON CONSULTING ENGINEERS PTY LTD 

melbourne . geelong brisbane 
wurundjeri wadawurrung . turrbal 

D +61 3 9813 7453 
1+61 3 9813 7400 
E sanakadcena.com.au 

0000 

D22-412331



Email disclaimer I dceng.cormau 

From: Anuja Adhikari <Anuja.AdhikariPmonash.vic.gov.au> 

Sent: Wednesday, 20 July 2022 11:57 AM 
To: Sana Khaji <sanakPdceng.com.au> 
Subject: Drainage Advice - On-site Detention Design Flow 

Hi Sana 

If the development is within the industrial area and is fully impervious, Council does not require any 
detention system to be installed. 

Can you provide me with the address of  the proposed development. I will provide detailed response specific 
for  your development site. 

Thank you 

Anuja 

C I T Y  OF 

MONASH 

Anuja Adhikari 

Development & Transport Engineer 

Email: Anuja.Adhikari@monash.vic.gov.au 

Phone: 03 9518 3440 
Mobile: 0400 149 174 

National Relay Service: 1800 555 660 
293 Springvale Road, Glen Waverley, VIC 3150 
www.monash.vic.gov.au 

From: Sana Khaji <sanakPdceng.com.au> 

Sent: Thursday, 7 July 2022 12:02 PM 

To: mailPmonash.vic.gov.au 
Subject: On-site Detention Design Flow 

CAUTION: This email originated from outside the organisation. Do not click links or open attachments unless you 
recognise the sender and know the content is safe. 

Hi, 

M y  n a m e  is Sana, and I am working as a civil engineer at Dalton Consulting Engineers (DCE). I am preparing 

a stormwater management strategy report and I need to  calculate the on-site detention storage based on 
the City o f  Monash requirements. The subject site that I am working on its report is in industrial use and will 
be re-developed for industrial use. Can you please let me know what is the required design flow for on-site 
detention storage sizing? Is that 1.5 ARI? 

Kind regards, 

Sana Khaji 
Junior Engineer 

D22-412331



DALTON CONSULTING ENGINEERS PTY LTD 

melbourne . geelong . brisbane 
wurundjeri . wadawurrung . turrbal 

D +61 3 9813 7453 
T+61 3 9813 7400 
E sanak©dceng.com.au 

0000 
Email disclaimer I dceng.com.au 

This email, including any attachments, is for the intended recipient only and may contain confidential, 
privileged or copyright material. If you received this email in error please advise the sender immediately by 
return email and delete it and all copies of it from your system. If you are not the intended recipient of this 
email, you must not use, print, distribute, copy or disclose its contents to anyone. Any personal information 
in this email must be handled in accordance with the Privacy and Data Protection Act 2014 (Vic) 

D22-412331
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Stormwater Calculations 

Axxess Corporate Park- Mt. Waverly 
Revision B- September 2022 

DALTON 
CONSULTING 
ENGINEERS 

dews 

Level 3,  6 7 8  Victor ia Street 
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18140 - Frequency Factor Ratio, F(AEP) 

PEAK FLOW CALCULATION SHEET 
RATIONAL METHOD, ARR16 

Job Name: 
Job Number: 
Compiled by: 
Date: 

Axxess Corporate Park, Mount Waverley 
22058 
S Khaji 
9/09/2022 

ARI 
(1 in x years) 

AEP 
% 

FREQUENCY 
FACTOR, FAEP 

100 1 1.20 
50 2 1.15 
20 5 1.05 
10 10 1.00 
5 18.13 0.95 

4.48 20 0.94 
2 50 0.85 
1 63.21 0.80 

DALTON 
CONSULTING 
ENGINEERS 

D22-412331
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Job Name: Axxess Corporate Park, Mount  Waverley 
Job Number 22058 
Compiled by: S Khaji 
Date: 9/09/2022 

IFD DATA - RARE EVENTS IFD DATA- FREQUENT AND INFREQUENT EVENTS 

Copyright Commonwealth of Australia 2016 Bureau of Meteorology (ABN 92 637 533 532) 

IFD Design Rainfall Intensity (mm/h) 

Copyright Commonwealth of Australia 2016 Bureau of Meteorology (ABN 92 637 

Rare Design Rainfall Intensity (mm/h) 

533 532) 

Issued: 9-Sep-22 Issued: 9-Sep-22 
Location Location 
Requested coordinat Latitude -37.8973 Longitude 145.12982 Requested c Latitude -37.8973 Longitude 145.12982 
Nearest grid cell: Latitude 37.8875 (5) Longitude 145.1375 (E) Nearest grid Latitude 37.8875 (5) Longitude 145.1375 (E) 

Annual Exceedance Probability (AEP) Exceedance per Year (EY) 
Duration Duration in min 63.20% 50% 20% 10% 5% 2% 1% Duration Duration in min 1 in 100 1 in 200 1 in 500 1 in 1000 1 in 2000 

1 min 1 96.2 108.0 146.0 174.0 204.0 247.0 282.0 1 min 1 282.0 328.0 384.0 430.0 480.0 
2 min 2 82.1 91.4 123.0 145.0 167.0 195.0 218.0 2 min 2 218.0 248.0 287.0 319.0 353.0 
3 min 3 73.7 82.0 110.0 130.0 151.0 178.0 199.0 3 min 3 199.0 228.0 265.0 295.0 327.0 
4 min 4 67.3 75.0 101.0 120.0 139.0 165.0 187.0 4 min 4 187.0 215.0 250.0 280.0 311.0 
5 min 5 62.1 69.3 93.6 111.0 130.0 155.0 176.0 5 min 5 176.0 204.0 238.0 266.0 296.0 

10 min 10 46.1 51.6 70.2 84.1 98.7 120.0 138.0 10 min 10 138.0 160.0 188.0 211.0 236.0 
15 min 15 37.4 41.9 57.1 68.6 80.6 98.3 113.0 15 min 15 113.0 132.0 155.0 173.0 194.0 
20 min 20 31.9 35.7 48.7 58.4 68.6 83.5 96.0 20 min 20 96.0 112.0 131.0 147.0 164.0 
25 min 25 28.0 31.3 42.6 51.1 60.0 72.9 83.6 25 min 25 83.6 97.1 114.0 127.0 142.0 
30 min 30 25.1 28.0 38.1 45.6 53.5 64.8 74.2 30 min 30 74.2 86.0 101.0 113.0 126.0 
45 min 45 19.5 21.8 29.4 35.0 40.9 49.2 56.0 45 min 45 56.0 64.8 75.7 84.7 94.3 
1 hour 60 16.2 18.1 24.3 28.8 33.6 40.1 45.5 1 hour 60 45.5 52.5 61.3 68.6 76.3 

1.5 hour 90 12.5 13.9 18.5 21.8 25.2 29.9 33.7 1.5 hour 90 33.7 39.0 45.5 50.9 56.6 
2 hour 120 10.4 11.5 15.2 17.9 20.6 24.3 27.3 2 hour 120 27.3 31.6 37.0 41.3 46.0 
3 hour 180 8.0 8.8 11.5 13.5 15.5 18.3 20.5 3 hour 180 20.5 23.8 27.8 31.2 34.8 

4.5 hour 270 6.1 6.7 8.8 10.3 11.8 13.9 15.5 4.5 hour 270 15.5 18.1 21.2 23.8 26.6 
6 hour 360 5.1 5.6 7.3 8.5 9.7 11.5 12.9 6 hour 360 12.9 15.0 17.7 19.9 22.3 
9 hour 540 3.9 4.3 5.6 6.6 7.5 8.9 10.0 9 hour 540 10.0 11.7 13.8 15.5 17.4 

12 hour 720 3.2 3.6 4.7 5.5 6.3 7.5 8.4 12 hour 720 8.4 9.9 11.6 13.1 14.7 
18 hour 1080 2.5 2.7 3.6 4.3 4.9 5.9 6.6 18 hour 1080 6.6 7.7 9.1 10.2 11.4 
24 hour 1440 2.01 2.24 3.01 3.56 4.11 4.93 5.59 24 hour 1440 5.59 6.48 7.59 8.5 9.49 
30 hour 1800 1.71 1.92 2.61 3.09 3.59 4.3 4.88 30 hour 1800 4.88 5.64 6.58 7.35 8.17 
36 hour 2160 1.5 1.69 2.31 2.75 3.2 3.84 4.35 36 hour 2160 4.35 5 5.81 6.46 7.16 
48 hour 2880 1.22 1.38 1.9 2.27 2.65 3.18 3.59 48 hour 2880 3.59 4.08 4.7 5.2 5.72 
72 hour 4320 0.894 1.01 1.41 1.7 1.99 2.38 2.68 72 hour 4320 2.68 2.98 3.4 3.72 4.06 
96 hour 5760 0.713 0.808 1.12 1.35 1.59 1.89 2.12 96 hour 5760 2.12 2.34 2.65 2.89 3.14 

120 hour 7200 0.597 0.674 0.927 1.11 1.31 1.56 1.75 120 hour 7200 1.75 1.92 2.17 2.37 2.57 
144 hour 8640 0.516 0.579 0.785 0.941 1.11 1.31 1.47 144 hour 8640 1.47 1.62 1.84 2 2.17 
168 hour 10080 0.455 0.508 0.677 0.808 0.949 1.13 1.27 168 hour 10080 1.27 1.4 1.59 1.74 1.89 
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18140 - EX 1 in 500 AEP -Site +External 

4. 
DALTON 
CONSULTING 
ENGINEERS 

Job Name: 
Job Number: 
Compiled by: 
Date: 

Axxess Corporate Park, Mount Waverley 
22058 
S Khaji 
9/09/2022 

Rational Method using ARR16 terminology 

QAEP = CAEP X 
AEPItc 

X A / 360 

Where QAEp = design discharge for annual exceedance probability (AEP) (m3/s) 

C = runoff coefficient for annual exceedance probability, AEP 
A E P I „  

= rainfall intensity for the event and duration required (mm/h) 

A = catchment area (ha) 

C'10 = 0.1+ 0.0133 ( - 25) 

Where C'10 is the pervious runoff coefficient 
l o l l  is the 10 % AEP, 1 hour duration rainfall intensity (mm/h) 

And, 
C10 = 0.9f + C'10(1-f ) 

Where C10 is the 10 % AEP runoff coefficient 
f is the fraction impervious (0.0 to 1.0) 

And, 
C y  = FyCio 

Where Cy is an average recurrence interval 
FAEp is a frequency factor 

Rational Method Calculation 

Known catchment area, ha 
A= 8.2 

Determination of C'10 value 
10% I l h  = 28.80 

Cio = 0.151 

Determination of C10 value 
f = 0.900 

C10= 0.825 

Calculation of runoff coefficient, C, for event, AEP 
AEP = 0.2 

FAEp = 1.35 

CAEp = 1.114 

ha 

Based on aerial imagery 

Determination of Rainfall intensity at site based on BOM data 
tc = 20 min 

AE P120 
= 131 mm/h 

Calculation of design discharge from site (m3/s) 
QAEp = 2.984 

Based on 5 min fo r  initiation time, and 857 metres 
(est) of  pipe f low at assumed 1 m/s velocity, 
rounded down to 20 mins 
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18140 - DEV 1 in 500 AEP-Site+External 

Job Name: 
Job Number: 
Compiled by: 
Date: 

Axxess Corporate Park, Mount  Wave rley 
22058 
S Khaji 
9/09/2022 

DALTON 
CONSULTING 
ENGINEERS 

Rational Method using ARR16 terminology 

QAEP = CAEP X 
AEP.tc 

X A / 360 

Where QAEp = design discharge for annual exceedance probability (AEP) (m3/s) 

C = runoff coefficient for annual exceedance probability, AEP 
AEP I „  = rainfall intensity fo r  the event and duration required (mm/h) 

A = catchment area (ha) 

C'10 = 0.1 + 0.0133 ( loll 
- 25) 

Where C'10 is the pervious runoff coefficient 

is the 10 % AEP, 1 hour duration rainfall intensity (mm/h) 

And, 
C10= 0.91+ c'10(1-f) 
Where C10 is the 10 % AEP runoff coefficient 

f is the fraction impervious (0.0 to  1.0) 
And, 

C y  
= 

FyClO 

Where Cy is an average recurrence interval 
FAEp is a frequency factor 

Rational Method Calculation 

Known catchment area, ha 
A= 6.1 

Determination of C'10 value 
10% = 28.80 

C'10= 0.151 

Determination of C10 value 

f = 0.877 

C10= 0.808 

Calculation of runoff coefficient, C, for event, AEP 
AEP = 0.2 

FAEP 135 
CAEp = 1.091 

ha 

Based on layout plan 

Runoff coefficient of > 1.0 is numerically possible, though conservative as not- 
physically possible (runoff volume > rainfall volume) 

Determination of Rainfall intensity at site based on BOM data 

AEP 

tc = 14 

114= 160 

Calculation of design discharge from site (m3/s) 

QAE 
p = 2.711 

min 

mm/h 

Based on 5 min f o r  initiation time, and 580 metres 
(est) ofoverland f l o w  a t  assumed 1 m/s velocity, 
rounded down to 14 mins 
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18140 - EX 1 in 500 AEP-Lot 1 and 2 

4. 
DALTON 
CONSULTING 
ENGINEERS 

Job Name: 
Job Number: 
Compiled by: 
Date: 

Axxess Corporate Park, Mount Waverley 
22058 
S Khaji 
9/09/2022 

Rational Method using ARR16 terminology 

QAEP = CAEP X 
AEPItc 

X A / 360 

Where QAEp = design discharge for annual exceedance probability (AEP) (m3/s) 

C = runoff coefficient for annual exceedance probability, AEP 
A E P I „  

= rainfall intensity for the event and duration required (mm/h) 

A = catchment area (ha) 

C'10 = 0.1+ 0.0133 ( - 25) 

Where C'10 is the pervious runoff coefficient 
l o l l  is the 10 % AEP, 1 hour duration rainfall intensity (mm/h) 

And, 
C10 = 0.9f + C'10(1-f ) 

Where C10 is the 10 % AEP runoff coefficient 
f is the fraction impervious (0.0 to 1.0) 

And, 
C y  = FyCio 

Where Cy is an average recurrence interval 
FAEp is a frequency factor 

Rational Method Calculation 

Known catchment area, ha 
A= 6.1 

Determination of C'10 value 
10% I l h  = 28.80 

Cio = 0.151 

Determination of C10 value 
f = 0.900 

C10= 0.825 

Calculation of runoff coefficient, C, for event, AEP 
AEP = 0.2 

FAEp = 1.35 

CAEp = 1.114 

ha 

Based on aerial imagery 

Determination of Rainfall intensity at site based on BOM data 
tc = 20 min 

AE P120 
= 131 mm/h 

Calculation of design discharge from site (m3/s) 
QAEp = 2.220 

Based on 5 min fo r  initiation time, and 857 metres 
(est) of  pipe f low at assumed 1 m/s velocity, 
rounded down to 20 mins 
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18140 - DEV 1 in 500 AEP-Lot 1 and 2 

Job Name: 
Job Number: 
Compiled by: 
Date: 

Axxess Corporate Park, Mount  Wave rley 
22058 
S Khaji 
9/09/2022 

DALTON 
CONSULTING 
ENGINEERS 

Rational Method using ARR16 terminology 

QAEP = CAEP X 
AEP.tc 

X A / 360 

Where QAEp = design discharge for annual exceedance probability (AEP) (m3/s) 

C = runoff coefficient for annual exceedance probability, AEP 
AEP I „  = rainfall intensity fo r  the event and duration required (mm/h) 

A = catchment area (ha) 

C'10 = 0.1 + 0.0133 ( loll 
- 25) 

Where C'10 is the pervious runoff coefficient 

is the 10 % AEP, 1 hour duration rainfall intensity (mm/h) 

And, 
C10= 0.91+ c'10(1-f) 
Where C10 is the 10 % AEP runoff coefficient 

f is the fraction impervious (0.0 to  1.0) 
And, 

C y  
= 

FyClO 

Where Cy is an average recurrence interval 
FAEp is a frequency factor 

Rational Method Calculation 

Known catchment area, ha 
A= 6.1 

Determination of C'10 value 
10% = 28.80 

C'10= 0.151 

Determination of C10 value 

f = 0.900 

C10= 0.825 

Calculation of runoff coefficient, C, for event, AEP 
AEP = 0.2 

FAEP 135 
CAEP = 1.114 

ha 

Based on layout plan 

Runoff coefficient of > 1.0 is numerically possible, though conservative as not- 
physically possible (runoff volume > rainfall volume) 

Determination of Rainfall intensity at site based on BOM data 

AEP 

tc = 14 

114= 160 

Calculation of design discharge from site (m3/s) 

QAE 
p = 2.711 

min 

mm/h 

Based on 5 min f o r  initiation time, and 580 metres 
(est) ofoverland f l o w  a t  assumed 1 m/s velocity, 
rounded down to 14 mins 
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DALTON 
CONSULTING 
ENGINEERS 

Appendix C: Development Plan 

@ Dalton Consult ing Engineers Pty Ltd 
22058se1622-SWMS Rev B 
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DALTON 
CONSULTING 
ENGINEERS 

Appendix D: MUSIC Model Inputs and Results 

@ Dalton Consult ing Engineers Pty Ltd 
22058se1622-SWMS Rev B 
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Sources Residual Load 04 Reduction 

Flow (ML/yr) 35.5 35 1.3 

Total Suspended S t  (kg/yr) 7230 1350 81.3 

Total Phosphorus (kg/yr) 14.6 5.75 60.6 

Total Nitrogen (kg/yr) 102 51 50 

Gross Pollutants (kg/yr) 1430 0 100 
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S o u r c e  nodes 
L o c a t i o n , L o t  1 -  2 . 7 7  ha ( m i x e d ) , L o t  2 -  2 . 7 3  ha ( m i x e d ) , S h a r e d  Paved A r e a -  0.6 
ha (mixed) 
ID,1,4,6 
Node Type,UrbanSourceNode,UrbanSourceNode,UrbanSourceNode 
Z o n i n g  S u r f a c e  Type,Mixed,Mixed,Mixed 
T o t a l  A r e a  (ha),2.77,2.73,0.59 
A r e a  I m p e r v i o u s  (ha),2.49155298507463,2.45557388059702,0.530691791044776 
A r e a  P e r v i o u s  (ha),0.278447014925372,0.274426119402984,0.0593082089552237 
F i e l d  C a p a c i t y  (mm),50,50,50 
P e r v i o u s  A r e a  I n f i l t r a t i o n  C a p a c i t y  c o e f f i c i e n t  - a,200,200,200 
P e r v i o u s  A r e a  I n f i l t r a t i o n  C a p a c i t y  e x p o n e n t  - b,1,1,1 
I m p e r v i o u s  A r e a  R a i n f a l l  T h r e s h o l d  (mm/day),1,1,1 
P e r v i o u s  A r e a  S o i l  S t o r a g e  C a p a c i t y  (mm),120,120,120 
P e r v i o u s  A r e a  S o i l  I n i t i a l  S t o r a g e  (70 o f  Capacity),25,25,25 
G r o u n d w a t e r  I n i t i a l  Dep th  (mm),10,10,10 
G r o u n d w a t e r  D a i l y  Recharge  R a t e  (70,25,25,25 
G r o u n d w a t e r  D a i l y  B a s e f l o w  R a t e  (70,5,5,5 
G r o u n d w a t e r  D a i l y  Deep Seepage R a t e  (70,0,0,0 
S t o r m f l o w  T o t a l  Suspended S o l i d s  Mean ( l o g  mg/L),2.2,2.2,2.2 
S t o r m f l o w  T o t a l  Suspended S o l i d s  S t a n d a r d  D e v i a t i o n  ( l o g  mg/0,0.32,0.32,0.32 
S t o r m f l o w  T o t a l  Suspended S o l i d s  Estimation 
Method,Stochastic,Stochastic,Stochastic 
S t o r m f l o w  T o t a l  Suspended S o l i d s  S e r i a l  Correlation,0,0,0 
S t o r m f l o w  T o t a l  Phospho rus  Mean ( l o g  mg/L),-0.45,-0.45,-0.45 
S t o r m f l o w  T o t a l  Phospho rus  S t a n d a r d  D e v i a t i o n  ( l o g  mg/0,0.25,0.25,0.25 
S t o r m f l o w  T o t a l  Phospho rus  E s t i m a t i o n  Method,Stochastic,Stochastic,Stochastic 
S t o r m f l o w  T o t a l  Phospho rus  S e r i a l  Correlation,0,0,0 
S t o r m f l o w  T o t a l  N i t r o g e n  Mean ( l o g  mg/L),0.42,0.42,0.42 
S t o r m f l o w  T o t a l  N i t r o g e n  S t a n d a r d  D e v i a t i o n  ( l o g  mg/L),0.19,0.19,0.19 
S t o r m f l o w  T o t a l  N i t r o g e n  E s t i m a t i o n  Method,Stochastic,Stochastic,Stochastic 
S t o r m f l o w  T o t a l  N i t r o g e n  S e r i a l  Correlation,0,0,0 
B a s e f l o w  T o t a l  Suspended S o l i d s  Mean ( l o g  mg/L),1.1,1.1,1.1 
B a s e f l o w  T o t a l  Suspended S o l i d s  Stan 
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