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1. Introduction

This report has been prepared by Dryside Engineering (DSE) on behalf of MRM Family Trust to assess
stormwater management requirements for the proposed development of 58 Ingliston Rd Ballan. The report will
form part of a development application to the Moorabool Council and Permit response to Melbourne Water.

The assessment has been conducted by experienced engineers from DSE with consideration to the existing
conditions, proposed site usage and layout, surrounding drainage scheme and relevant feedback/advice from
catchment management authorities.

The report considers the following elements of stormwater management relevant to development of the site:

« Stormwater Catchments and Hydrology
« Stormwater Quantity & Quality Management
* Proposed Drainage Network and Hydraulics

Version 2 July 2024 Update

SWMP was updated to remove the formalised overland flow path and culverts as Melbourne Water had issues
with this arrangement and the solution was to maintain the existing flow path due to the flood hazard being
low.

Version 3 January 2025 Update

SWMP was updated to confirm that the detention tanks will be located within the road and the road will be
owned/managed by an owner's corporation. This is at the request of Council who would only accept detention
as follows:

« Detention Basin in drainage reserve
» Detention tanks under the road if the road will be owned/managed by an owner's corporation

Item 9.4 - Attachment 1 Page 20
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2. Site and Surrounds

The existing site at 58 Ingliston Rd is approximately 2.07ha in size. It is currently a rural residential block.

The site generally grades north with a flow path located in the eastern section of the land defined by a Land
Subject to Inundation (LSIO) overlay.

The site is bound by smaller residential lots to the south & west, rural residential to the north and Ingliston Rd
to the east.

Figure 2-1 Site Location
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Figure 2-2 Site Aerial View
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3. Proposed Development

The proposal for the site is for a 18 Lot medium density residential subdivision as per the zoning for the area.

Figure 3-1 shows the proposed used and development of the site. Appendix A contains full layout plans.

Figure 3-1 Proposed Layout
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4. Legal Point of Discharge

The Legal Point of Discharge for the subdivision will be the Melbourne Water 600mm dia RCP that runs along

the western side of the overland flow path. A Stormwater Connection Application will be submitted to
Melbourne Water for this.

Each Lot will connect to drainage in the Street. The street drainage will connect to the existing pit shown in
Figure 4-1.

Table 4-1 shows the estimated 20% AEP flows for the site.
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Figure 4-1 Legal Point of Discharge
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Table 4-1 Adopted design events and peak flow 20% AEP

. . Critical Adopted Temporal Peak Flow
Even n n p
o R SELL Duration Pattern (m3/s)
20% Pre-developed ) 0.007
90 minutes 4
AEP Eastern Catchment | Post-developed ) 0,047
20 minutes 10
Pre-developed ) 2
20% 270 minutes 0.022
Western Catchment | Post-developed ) 4
AEFP 20 minutes 0.157
Pre-developed 2
. Post-develo 270 minutes 0.025
20% Combined veloped 60 minutes 6 0.053
o minute A
AEP Catchment Flows | oS! developed ) 8
(Undetained) 25 minutes 0.192
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5. Water Quality Treatment

5.1. MUSIC Model Set UP

5.1.1. Treatment

The proposed treatment is a 5Kl rainwater tanks for each house with 12 tree pits spread throughout the road
reserve (Figure 5-1).

This treatment train results in the development meeting the Best Practice Management Targets.

5.1.2. Model Set Up

A MUSIC model was set up to assess the impacts of the RWTs & Raingardens on the Water Quality using the
following parameters:

« Total development Area- 1.61ha

o Roof Area - 0.57ha 100% Impervious

o Lots & Road - 1.291ha 35% Impervious
+ Rainfall - Melbourne City (as per Melbourne Water MUSIC Guidelines)
« Set Up - Refer to Figure 5-1

+ Results - Refer Table 5-1

Lots and Road - 1.291ha - 35%Imp [Mixed
Roof - 0.57ha - 100% Imp [Mixed] ' ond Roa S - 35%imp [Mined)

Ramwater Tank SkL - 200L/d Reuse Tree Pits x 12

Receiving Node

Figure 5-1 MUSIC Model Set Up
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Table 5-1 MUSIC Modelling Results

Sources Residual Load % Reduction
Flow (ML/yr) 7.05 5.7 19.1
Total Suspended Solids (kg/yr) 1270 266 79
Total Phosphorus (kg/yr) 2.69 1.23 54.1
Total Nitrogen (kg/yr) 19.5 8.81 54.8
Gross Pollutants (kg/yr) 248 0.317 99.9
8
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6. External and Internal Overland Flows

6.1. External Catchments

External catchments in relation to the site are the overland flow path associated with the Melbourne Water
600mm RCP that runs through the site.

The 1% AEP Overland flow is 3.6m?/s.

Cumulus Engineering have undertaken a Flood Impact Assessment (16 May 2024) which looks at the flow path
in detail. Figure 6-1 shows the flood depths for the proposed development.

Cumulus Engineering

FaBSE EiNE RFREIARIEEE

[ o
1% AEP Degti (m)
4 i P, okl I Sl
Ll 3 Eisaca Gadiad 8 I oo - 0ss
L - ’ H oss-01
CoNTRETC RO RS By [T 1
T s v \ T : B o1-02
BT A7 4 A 8 y ) n2-es
T a3-04
I os-0s
.

Lo

SLIEMT  Plgnll Cetbyilis T Jhdiiston BResd  Pallas DRAFING SAE N ALP Setrd b

Figure 6-1 Overland Flow Path (Cumulus Engineering 2024)

6.2. Overland Flow Path in Subdivision

The overland flow path in the subdivision will maintain the existing condition (i.e. no works to be undertaken)
with the area being set aside as a drainage reserve in favour of Melbourne Water and Floor Levels set to 300mm
above the 1% AEP level.

Lots 1,2 and 3 FLs will be set to a minimum of 494.11m AHD and Lots 17 and 18 to 494.9m AHD.

Figure 6-2 shows the Hazard Mapping for the flow path (same as existing) which has a DxV of less than 0.3 for
the access/egress to the lots.
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Cumulus Engineering

FAGEE BiNE RFABIALINTE
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Figure 6-2 Proposed Overland Flow Path Hazard Mapping (Cumulus Engineering 2024)
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7. Detention

The RORB hydrological model Version 6.51 (Laurenson, Mein and Nathan, 2010) was used for this analysis.
RORB calculates flood hydrographs from storm rainfall hyetographs and can be used for modelling natural,
part urban and fully urban catchments. RORB is an industry standard modelling package that is used widely in
hydrological studies in Australia.

Critical duration and associated peak mean temporal pattern for the 1% AEP storm event (in accordance with

ARR2019) was determined through an Ensemble approach where results informed the critical duration for the
1% AEP event.

The total area of the eastern catchment is 0.35 Ha, while the total area of the western catchment is 1.56 Ha, The
total area of the development is 1.91 Ha.

Sub-catchment delineation of the site and surrounding areas was determined through tools in QGIS using
publicly available LIDAR obtained online (Geoscience, 2021) in combination with the proposed development
layout as illustrated in Figure 7-1.

Cumulus Engineering
Bk#os sive seRENALINTE

— RORE Reaches

-

o _ i RORE Subcatcheents

¥ A\ cosbined putler

@ ‘estern and Easter
Outlets

W [ subjectsite

Figure 7-1 Developed Conditions Catchment Delineation

7.1. Storage Design

The aim of the RORB modelling was first to establish critical peak flows under existing conditions and then
model post-developed conditions and test detention basin requirements within the model to ensure no net
increase in combined peak flow from the site.

n
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RORB was used to size the storage at the proposed tank (storage) locations. The developed conditions have
been modelled under the conditions that 19 lots across the site.

The RORB model was run for:
« Pre-Developed Conditions

« Post-Developed Conditions

A summary of the design flows and critical durations under each scenario is shown in Table 7-3 below. The
results show that the 1% AEP, detained flow is no higher than under existing conditions.

Table 7-1 Adopted design events and peak flow
- - Critical Adopted Temporal Peak Flow
Event Location Scenario py . Pattern (m¥/s)
Pre-developed . 24 0.050
45 minutes
1% AEP | Eastern Catchment | Post-developed . 26 0.048
45 minutes
Pre-developed 90 minutes 26 0.124
1% AEP | Western Catchment | Post-developed 90 minutes 27 0.106
Pre-developed 24 0.147
Combined 90 minutes
1% AEP Post-developed ) 26 0.147
Catchment Flows 20 minutes

Storage requirements are detailed in Table 7-2 below and is in the form of tanks under an owner's corporation

owned/managed road

Table 7-2 Storage Requirements

Storage Attributes Values
Peak 1% AEP Outflow 0.05m*/s
Peak 1% AEP Storage 50.9m*
Eastern Storage Peak Depth 0.37m
Total Upstream Catchment Area 0.304Ha
Outlet Configuration 1x 225mm pipe
Peak 1% AEP Outflow 0.10m*/s
Peak 1% AEP Storage 366m’
Western Storage Peak Depth 0.65m
Total Upstream Catchment 1.585Ha
Outlet Configuration 1% 250mm pipe*

* Non-standard pipe size 50 a 250mm orifice plate on a 300mm pipe is recommended.

12
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8. Stormwater Management Summary

This stormwater management plan outlines the measures that will be implemented by the proposed
development at 58 Ingliston Rd. The measures are summarized below.

[l Detention Tanks

@ Tree Pits EEReT AREA BOLNCARS 70 88 RETASED
e T e

I-' | ™= - gl =T ] o
s= | 4 ' \ . Overland Flow Path |
| | 3 v s - e EALEVENT ] o
) FAVOR OF MELDCURNE PATER, i
2 108me )

i 9
1 LT
-
10 | .'. { | = ——
Gl AP 12 | ? i '
[T | | 13 | i § |
/ [ % | e [ 14 % |
/ | | .'D 00w | 5 X o—— | * oy a:mmm.j\'.ﬁ:u
/ ' | | » Connection to MW | 18 | MRS
| | | | . e A AT A OF L
‘o /£ | ; .- | [ 600mmDiaRcP | e X
= — 2 | | ! ] — Y Overland Flow Path -
1 i T o e | N I ] & S— bty J
RTINS VESETATICR AL BLAMING 2 4___1.“__”_ = '1_"
mmmau:-‘mum : Ti N7
PN OB PRCRCIES,. IF VEGETATICN 3 | I TING TAASS FLOCOmS
i el - ¢ Emssmmmen e,

| Point of Dischar

The legal point of discharge for this site is the existing Melbourne Water 600mm Diameter RCP.

Water li

The proposed treatment is a 5KI rainwater tanks for each house with 12 tree pits spread throughout the road
reserve.

This treatment train results in the development meeting the Best Practice Management Targets.

Detention Requirements

The detention storage will be tanks under an owner's corporation owned/managed road and is split either side
of the overland flow path/600mm RCP and is as follows:

+ Eastern Catchment - 51m?

* Western Catchment - 366m?

13
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QOverland Flow Path

The overland flow path in the subdivision will maintain the existing condition with the area being set aside as
a drainage reserve in favour of Melbourne Water.

Lots 1,2 and 3 FLs will be set to a minimum of 494.117m AHD and Lots 17 and 18 to 494.9m AHD.

The Hazard Mapping for the flow path (same as existing) demonstrates a DxV of less than 0.3 for the
access/egress to the lots.

14
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APPENDIX A - PROPOSED DEVELOPMENT PLAN
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1 Introduction

Cumulus Engineering has undertaken hydrological modelling to assess storage and flow
requirements for a proposed residential development at 58 Ingliston Rd, Ballan, VIC 3342 The
proposed development consists of 19 residential lots ranging from 803 m? to 1771 m? in area and is
located 65km west of Melbourne. This hydrological and detention assessment has been undertaken
to inform the stormwater management plan for the site prepared by Dryside Engineering

This report summarises the modelling methodology and presents the key findings of the
investigation. The analysis involved development a new hydrological model of the site to determine
design flows, and then using the model to assess storage requirements consisting of oversized pipes
or detention tanks

The proposed layout plan for the site is shown in Figure 1-1 with the stormwater outfall marked from
the eastern and western portions of the development marked

Cumulus Engineering

PAMEE BiEs BREOian

i [ Proposed Site
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b

5

The existing land use for the site is predominantly rural residential with an existing dwelling located
near the southern boundary of the site. Planning overlays for the site indicated an overland flow path
exists across the eastern portion of the site flowing from south to north. The overland flow path
divides the site into an east and west catchment with one combined outlet under where the overland
flow path crossing proposed road (see Figure 1-1). The results demonstrate that the total peak runoff
from western and eastern outlets is higher than under existing conditions. Detention tanks or
oversized pipes under the road are suggested to detain the 1% peak flow back to pre-developed
conditions

58 Ingliston Road, Ballan - RORB Modelling Memeo | Dryside Engineering 3
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2 Hydrological Analysis

The ROREB hydrological model Version &.51 [Laurenson, Mein and Nathan, 2010} was used for this
analysis. RORB calculates flood hydrographs from storm rainfall hyetographs and can be used for
rmodelling natural, part urban and fully urban catchments. RORB is an industry standard modelling
package that is used widely in hydrological studies in Australia.

Critical duration and associated peak mean temporal pattern for the 1% AEP storm event (in
accordance with ARR2012) was determined through an Ensemble approach where results informed
the critical duration for the 1% AEP event.

The total area of the eastern catchment is 0.35 Ha, while the total area of the western catchment is
1.56 Ha. The total area of the development is 191 Ha

Sub-catchment delineation of the site and surrounding areas was determined through tools in QGIS
using publicly available LIDAR obtained online (Geoscience, 2021) in combination with the proposed
development layout as illustrated in Figure 2-1

Cumulus Engineering

FlBOe BiEs BEEEiaLIET

f D Proposed Site

@ Mestern and Easter
Dutfall

A\ Cosbined Dutlet

2.1 RORB Modelling Parameters
21 Values of Fraction Imperviousness

Values of fraction imperviousness (Fl) were determined through aerial imagery and planning zone
codes adopting proposed development plan laycuts for the post developed scenaric and using
standard values based on land use where values were obtained from MUSIC Guidelines: Input
parameters and modelling approaches for MUSIC users in Melbourne Water's service area 2018.

Adopted values of Fl for the post developed scenario are outlined in Table 2-1 and illustrated in Figure
2-4

58 Ingliston Road, Ballan - RORB Modelling Memeo | Dryside Engineering 4
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For the predeveloped scenario, aerial imagery shows that the subject site is currently paddocks
except the residential areas on the south side, and therefore an Fl value of 0.1 was adopted for all
subareas for the predeveloped (rural) scenario

TABLE 2-1 ADOPTED VALUES OF FI
Land Use Adopted Value
Residential Zones - Large Residential 1000 my* 0.60
Low Density Residential Zome - Allotment 0 40
Road Zone - Category 2 - Secondary and loc 0.60
Rural Fone - Main zone to be applied in most rural areas 010

2.2 Hydrological Modelling

The analysis was undertaken using the current version of RORB (version €.51), RORB is an industry-
standard software utilised widely in Australia for modelling of rainfall & runoff, and design flood
hydrologic modelling

The key features of the RORB model are presented below and further details regarding the model
schematisation is provided in Appendix A

The catchment was delineated based on contours and development layout to determine the routing
and areas of flow accumulation, with the hydrological modelling undertaken in RORB to determine
design hydrographs for the site

Cumulus Engineering
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2.2 Loss and Routing Parameters

Recommended loss values for the catchment were accessed via online ARR Data Hub (Babister et al
2016). The RORB routing parameter k. was estimated using the Pearse et al equation which is
commonly adopted for Victorian catchments. The site has two separate areas for analysis and
therefore interstation points have been adopted at each of these locations, upstream of the proposed
basins. Individual values of k. for catchments upstream of each discharge point were adopted. The
typical value for the m value of 0.8 was adopted across all catchments and scenarios.

Loss and routing parameters adopted for the model are outlined in Table 2.2,

TABLE 2-2 ADOPTED LOSS AND ROUTING PARAMETERS
Input Parameter Adopted Value
m 080
K-
. Eastorn Catchmont D.24 [Existing], 01 [Developed)
. Western Catchment 0.24 (Existingl, 01 (Developed)
. Combined Catchment 024 (Existing], Q1 (Combined)
Initial Loss {IL} 2600 mm (Pervious), 1.00 mm [Directly Connected], 189 mm (Indirectly Connected)
Continuing Loss [CL} 4.2 mm/h (Pervious), 000 mm/h (Directly Connected). 25 mmr (Indirectly Connected)

222 Preburst Rainfall

Use of standard design rainfall inputs in Victoria is likely to result in an underestimation of design flow
estimates when comparing calibrated flows to gauged data (HARC, 2020). Therefore, Victorian
catchments within the influence of loss region 3 (in lieu of further research) require the adoption of
75*% percentile pre-burst rainfall where ARR2012 losses are adopted, where there is insufficient
calibration data available to warrant using calibration losses.

As the site is located within loss region 3, 75" percentile pre-burst rainfall was adopted for the
purposes of this study. Upon review of the data, the 75™ percentile pre-burst was found to consist
entirely of negative values in the ARR2019 datahub file and so as a conservative measure the
application of pre-burst was omitted, as the negative preburst would have reduced the total rainfall
applied to the model.

2.23  Event Durations and Temporal Patterns

A range of design storms have been evaluated for durations ranging from 10 minutes to 24 hours for
the 1% AEP event using Storm Injector software. In line with procedures outlined in ARR2012 the full
range of temporal patterns (TPs) for the region were adopted for the ensemble analysis.

Within Storm Injector, the temporal pattern which provided a peak flow closest to the Ensemble peak
for the critical duration is adopted as the indicative temporal pattern for that event. The adopted TP
is detailed in the following section.

23 Storage Design

The aim of the RORB modelling was first to establish critical peak flows under existing conditions and
then model post-developed conditions and test detention basin requirermnents within the model to
ensure no net increase in combined peak flow from the site.

RORB was used to size the storage at the proposed tank (storage) locations. The developed conditions
have been modelled under the conditions that 19 lots across the site.

The RORB model was run for
+ Pre-Developed Conditions
+ Post-Developed Conditions

A summary of the design flows and critical durations under each scenario is shown in Table 2-1 below.
The results show that the 1% AEP, detained flow 1s no higher than under existing conditions.

58 Ingliston Road, Ballan - RORB Modelling Memo | Dryside Engineering 7
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TABLE 2-3 ADOPTED DESICN EVENTS AND PEAK FLOW AT 1% AEP
Event Location Scenario Critical Adopted Temporal Pattern Peak Flow
Duration (m'/s)
1% AER Eastern Catchment Bre-developed 45 minutes 24 0.050
Post-developed 45 minutes 26 0048
1% AEP Western Catchment Sre-developed a0 minutes 26 0124
Post-developed 90 minutes 27 0106
1% AEP Combined Pre-developed 90 minutes 24 0.147
Catchment Flows Post-developed 45 minutes 26 0147
Storage requirements are detailed in Table 2-4 below.
TABLE 2-4 STORAGE REQUIREMENTS
Storage Attributes Values
Peak 13 AEP QOutflow 0.05mi/s
Peak 1% AEP Storage 509 m?®
Peak Depth 037 m
Eastern Storage P
Total Upstream Catchment Area 0304 Ha
Qutlet Configuration 1x 225 mm pipe
Peak 1% AEP Outflow 0.10 m¥/s
Peak 1% AEP Storage 366 m?
Peak Depth 06e5m
Western Storage : P
Total Upstream Catchment 1585 Ha
Qutlet Configuration 1x 250mm pipe*
* Mon-standard pipe size so a 250mm orifice plate on a 300mm pipe is recommended,
Table 2-5 shows the 20% AEP peak flow for existing and developed scenarios.
TABLE 2-5 ADOPTED DESICN EVENTS AND PEAK FLOW AT 20% AEP
~ Event Location Scenario Critical Adopted Temporal Pattern Peak Flow
Duration (m/s)
T20% AEP  Eastern Catchment Pre-developed 90 minutes 4 0.007
Post-developed 20 minutes 10 0047
20% AEP  Western Calchment Pre-developed 270 minutes 2 0022
Post-developed 20 minutes - Q157
20% Combined Pre-developed 270 minutes 2 0.025
AEP Catchment Flows Post-developed 60 minutes 6 0.053
Post-developed 25 minutes a 0192
(Undetained)
58 Ingliston Road, Ballan - RORB Modelling Memo | Dryside Engineering 8
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3 Conclusions & Recommendations

Cumulus Engineering have undertaken a Detention Storage Analysis for the site located at 58
Ingliston Road, Ballan, Victoria to determine storage requirements to detain post-developed flows to
pre-developed flows in the 1% AEP event from the development site.

An iterative design approach has resulted in the determination of storage requirements to detain the
1% AEP event post-developed flows to below pre-development flows with two detention tanks
proposed to detain the two separate portions of the development located either side of the waterway.

Please do not hesitate to contact us if you have any questions regarding this report.

Many thanks,

Julian Skipworth

Director & Principal Engineer

0404 63172
Julanskipworthi@@oumuluseng.com.au

Sarah Hollis

Director & Senior Engineer

0420 579 233
sarah.hollis@cumuluseng.com.au
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APPENDIX C - TREE PIT STANDARD DRAWING
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