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Glossary of Terms 
Average Exceedance 
Probability (AEP) 

 The chance of a given discharge or level value being 
exceeded in a given year. A 1% AEP flood event has a 1% 
chance of occurring in any year (and is equivalent to the 1 in 
1% AEP event).  
The conversion from ARI to AEP is shown in the table below 

ARI (years) AEP (%) 

1 63% 

2 39% 

5 
18%  

(usually approximated as 
the 20% AEP) 

10 10% 

20 5% 

50 2% 

100 1% 
 

Australian Height Datum 
(AHD) 

 A common national surface level datum approximately 
corresponding to mean sea level. 

Australian Rainfall and 
Runoff (AR&R) 

 Australian Rainfall and Runoff is the industry standard 
resources for the estimation of flood flows in Australia. 

Average Recurrence 
Interval (ARI) 

 The average or expected value of the period between 
exceedances of a given discharge or event. A 100-year ARI 
event would occur, on average, once every 100-years. A 10-
year ARI event would occur on average, once every 10 
years. 

Catchment  The area draining to a site.  It always relates to a particular 
location and may include the catchments of tributary streams 
as well as the main stream. 

Council  The Glen Eira City Council 

Design flood  A significant event to be considered in the design process; 
various works within the floodplain may have different design 
events. e.g. some roads may be designed to be overtopped 
in the 1 in 1 year or 100%AEP flood event. 

Development  The erection of a building or the carrying out of work; or the use of 
land or of a building or work; or the subdivision of land. 

Discharge  The rate of flow of water measured in terms of volume over 
time.  It is to be distinguished from the speed or velocity of 
flow, which is a measure of how fast the water is moving 
rather than how much is moving. 

Floodplain  Area of land which is subject to inundation by floods up to the 
probable maximum flood event, i.e. flood prone land. 

Melbourne Water 
Corporation (MW) 

 The regional floodplain management and drainage authority. 
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Risk  Chance of something happening that will have an impact.  It 
is measured in terms of consequences and likelihood. In this 
report, it is the likelihood of consequences arising from the 
interaction of floods, communities and the environment.   

Runoff  The amount of rainfall that actually ends up as stream or pipe 
flow, also known as rainfall excess. 

Special Building Overlay 
(SBO) 

 This is an overlay that provides for control of the 
development of land in areas subject to flooding from formal 
drainage networks, including underground drains 

Topography  A surface which defines the ground level of a chosen area. 

Water Sensitive Urban 
Design (WSUD) 

 Water sensitive urban design (WSUD) is an approach to 
planning and designing urban areas to make use of 
stormwater and reduce the environmental degradation it may 
cause to rivers and creeks. 
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1 Introduction 

The Victorian Planning Authority (VPA) has engaged Cardno to prepare a Stormwater Drainage Assessment 
to assist in the preparation of a Structure Plan for the East Bentleigh Village (EBV) redevelopment site 
located along East Boundary Road in Bentleigh East (Glen Eira).  

1.1 Purpose of this Document 
The purpose of this document is to provide a high level review of the existing drainage situation at the site as 
relevant to EBV. This includes consideration of the regional flood behaviour associated with Melbourne 
Water’s drainage network and the local drainage network at the EBV site.  The analysis provides an 
understanding of the key stormwater issues at the EBV site, enabling the development of a stormwater 
management strategy. 

The Stormwater Management Strategy to be prepared by Cardno will seek to address the existing drainage 
issues identified and identify possible treatments for further investigation. This strategy will involve detailed 
flood modelling and options development in partnership with stakeholders and the relevant drainage 
authorities.  

1.2 Study Area 
The EBV site is located 14km from Melbourne’s CBD and is a 24 ha site located on the corner of East 
Boundary and North Roads, Bentleigh East (Figure 1-1).   

The EBV site is also located downstream of a wider catchment that eventually drains to the Elwood Canal. 
This catchment includes a drainage investigation area of about 170 hectares and is shown in Figure 1-2. 
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Figure 1-1 EBV Development Site (image: Google Maps, 2017) 

 



Drainage Assessment for East Bentleigh Village – Community Consultation – Existing Conditions Report 
East Bentleigh Village-Stormwater Drainage Assessment 

V171434 | 20 November 2017 

6 

 

 

Figure 1-2 EBV site (in Blue) and Drainage Investigation Area (in pink) 
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2 Stormwater Network Assessment 

There are two components to the stormwater network at the EBV, consisting of the regional catchment scale 
flows, and the flows generated internally to the development. Regional stormwater infrastructure on the site 
is owned by Melbourne Water, with the local drainage network consisting of a range of both privately owned 
and Council assets (Refer to Figure 2-2).  

 

 
Figure 2-2 Existing stormwater drainage infrastructure within EBV 
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2.1 Regional Drainage 
The EBV is subject to overland flows from Melbourne Water’s Crosbie Street drain. This drain is in the upper 
catchment of the Elwood Canal. Overland flows are an above ground component of the drainage system and 
occur when underground drainage pipes reach their capacity and cannot cope with more runoff from heavy 
rainfall. The excess runoff then travels overland, following low-lying, natural drainage paths.  

The EBV site is in the Glen Eira Planning Scheme Special Building Overlay (SBO), indicating that the site is 
subject to flooding. The SBO indicates areas that are considered subject to flooding in the 1% AEP event, at 
the time the SBO is implemented. Since the SBO implementation, Melbourne Water has undertaken 
additional investigations into the flooding along the Crosbie Street Drain. These investigations are 
considered to be the most up to date flood information available at the site.  

The approximate flood extent and overland flow path in this area for the 1% AEP flood event is shown below. 
The 1% AEP flow for the Crosbie Park Drain at Marlborough Street has been calculated at 13.32 cumecs 
with 6.72 cumecs contained within the pipe and the rest 6.60 as overland flow. The size the drain in that 
location is 1350mm in diameter.  

The 1% AEP flow for the Crosbie Park Drain at North Road has been calculated at 7.14 cumecs with 4.77 
cumecs contained within the pipe and the rest 2.37 as overland flow. The size the drain in that location is 
1600mm in diameter.  

 

Figure 2-1 1% AEP flood extent for the EBV site (Melbourne Water) 

Melbourne 
Water Main 

Drain  
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Melbourne Water’s flood mapping information indicates that the depth of flooding at the EBV site can reach 
depths of greater than 0.5 metres.  

The peak flow rate in the Crosbie Street Drain of 6.7 m3/s is approximately equivalent to the calculated 20% 
AEP (5 year ARI) flood flows at the upstream end of the EBV site. This indicates that the Crosbie Street 
drain is designed to cater for storm events up to the 20% AEP. This is a lower standard than required for 
council drainage at the EBV (Section 2.2). 

2.2 Local Drainage 
There is an existing piped stormwater system within the EBV site, consisting of both private and publically 
owned infrastructure (Figure 2-2). All paved roads and car parking areas are drained by grated pits or side 
entry pits.  

There are collector drains in South Drive which connect into a 1050mm diameter drain running north in 
Second Avenue. There is also a collector drain in North Drive which connects to the Second Avenue drain 
before discharging to the northeast via a 1400 x 900mm box culvert to the existing Melbourne Water 
1200mm diameter drain. 

Overland flows are conveyed through the site from west to east along North Drive and South Drive, and from 
south to north along Third Avenue. At the northern end of Second Avenue overland flows exit the site and 
continue north along Fourth Street through the toward Griffith Avenue. 

Existing flood analysis for the EBV site has been completed by Cardno. The analysis indicates that the local 
drainage network does not have capacity to fully convey the 10% AEP flows.  

Figure 2-3 shows the expected flood extents from the local drainage network in the 10% AEP event. This 
analysis does not show overland flows from the regional drainage network. The current drainage design 
standard for mixed use developments in the City of Glen Eira is the 5% AEP flood event. The figure indicates 
that the existing drainage network does not meet the current service level standard. 
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Figure 2-2 10 % events existing conditions depth plot 
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3 CONCLUSION 

This report presents a high level review of the existing drainage issues relevant to the EBV structure plan 
area and outlines the existing drainage infrastructure on the site.  

The next phase of the Stormwater Management Strategy is to consider options that ensure the proposed 
EBV site meets the current expected standards for drainage, stormwater quality and flooding. Potential 
design responses may include: 

> Detention storages, also known as retarding basins, to manage flood behaviour 

> Water tanks and raingardens to improve stormwater quality 

> Underground drainage upgrades to increase drainage network capacity 

The Victorian Flood Strategy (2016) indicates that, in most circumstances for subdivisions, all new lots 
should be free from inundation during storm events up to and including the 1% AEP flood event. Future 
development at EBV will have to meet Melbourne Water and Glen Eira City Council guidelines, policies and 
requirements with respect to conveyance of overland flows. This includes achievement of site safety 
requirements relating to depths and velocity of any surface flows, and no increase in flooding on adjacent 
areas upstream and downstream of the EBV site. Council has advised that the council drainage network for 
the EBV should be designed to cater for the 5% AEP storm event.  

These options must be developed as part of an integrated solution to managing stormwater at this site in 
collaboration with Melbourne Water and Glen Eira City Council. 
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