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FLOOD TRIGGERS for MEROs
High intensity rainfall such as associated with severe thunderstorms giving average rainfall rates of
typically more than 20 mm in 30 minutes or so are likely to lead to flash flooding and / or overland flows
with streets and properties inundated, particularly in those areas of the Municipality identified by
Melbourne Water as a Special Building Overlay (SBO) in the Planning Scheme. In addition, when the
Melbourne Water main drain capacity is exceeded, the back-water effect through the connecting council
drains floods the streets and abutting properties. Flooding from these storms occurs with little warning
and localised damage can be severe.
The time between rain and flooding is short, typically of order 30 minutes to an hour.
Use of the Indicative Flood Tool in Appendix C along with rainfall data from nearby gauges will assist
recognition of a developing flood and assist early implementation of appropriate response actions.
Practical triggers for likely flash flooding and severe weather within the Municipality (e.g. the flood event
of 1st December 2017) come from attention to:
!!
Melbourne Water SMS’ed severe weather warnings.
!!
Emergency Management Victoria email alerts.
!!
RCC – Southern Metro Region, Regional Readiness Plan.
!!
Bureau of Meteorology real-time radar – need to monitor closely and also track storm cell
movements and trends – see example below from 2nd December 2017.
!!
Melbourne Water website (https://www.melbournewater.com.au/water/rainfall-and-river-levels#/and
rain) - near real-time rainfall data for locations within and adjacent to Glen Eira as well as under
storm cells showing on the BoM radar.
!!
ABC 774 Local radio flood warnings.
Likely flood consequences are detailed in this Plan – the Glen Eira Municipal Flood Emergency Plan.
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The City of Glen Eira comprises the following suburbs:
o!

Bentleigh and Bentleigh East;

o!

Sections of Brighton East;

o!

Carnegie;

o!

Caulfield, Caulfield South, Caulfield North and Caulfield East;

o!

Elsternwick;

o!

Gardenvale

o!

Glenhuntly;

o!

McKinnon

o!

Murrumbeena;

o!

Ormond; and

o!

Parts of St Kilda East.

Most of the flooding that occurs within the City of Glen Eira is a result of a combination of:
o!

o!

o!

o!

Drainage infrastructure with limited capacity: it was not designed to modern standards or for current
development densities;
Blocked or non-existent overland flow paths, a particular issue on the upstream side of some road and rail
embankments: there is limited opportunity for stormwater in excess of drainage system capacity to flow
above ground without impacting on properties or infrastructure;
Infill development : increased development density and more impervious areas gives rise to more runoff for
which the drainage network was not designed;
Older areas without underground drainage pipes and pits: some of these areas are drained only by the kerb
and channel of the road network;

o!

A lack of open waterways: there are now no open waterways (e.g. creeks) within the Municipality; and

o!

A build-up of debris in and on drainage system inlet pits and grates: generally results in localised flooding.

The most frequent type of flooding in the City of Glen Eira is ‘flash flooding’ due to runoff from a storm being
greater than the capacity of the existing underground stormwater drainage system.
Waterways within Glen Eira have undergone significant modification as the Municipality has been developed.
This has resulting in all natural waterways being engineered into a constructed underground drainage network.
There are now no open waterways (such as creeks) within the Municipality although there is a short section of the
Elster Creek Main Drain. This Main Drain, which collects other Main Drain flows, along with others that either
originate in or pass through the Municipality feeds into Elwood Canal – see the Elster Creek and Elwood Canal
Catchment Schematic at Appendix G and Figure A1 below.
There are some areas in Glen Eira where there are no underground drainage pipes and pits. These areas
(i.e. generally the older areas of Glen Eira) are drained either by private drainage pipes or by the kerbs and
channels of the road network. When it rains heavily, the roads in these areas can carry a substantial flow of
water. Water will also pond in lower lying areas creating a local flood hazard.
Some stormwater flows into Glen Eira from neighbouring Municipalities. Flooding within Glen Eira results from
rain that falls on the Municipality as well as on catchments in the neighbouring municipalities. The catchments
that flood due to the rainfall from the neighbouring municipalities are Murrumbeena, Moorabbin and Shakespeare.
All Council drains (generally in catchments of less than 60ha in area) connect into a network of larger Melbourne
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Water main drains. No Council drains discharge into an open waterway. These main drains are large
underground pipes that flow (i.e. carry stormwater) out of the Municipality (see Figure A1) into downstream
creeks or directly into Port Phillip Bay. However, the Melbourne Water main drains have limited capacity to
accommodate flows arising from major storm events.

Figure A1 – location of main drains within Glen Eira, all of which flow out of the Municipality
Rain in excess of the 20% AEP (5-year ARI) event is likely to cause overland flows and local flooding.
Stormwater flooding is an issue. The extent of that flooding will depend on the intensity and duration of rain.
Note however that:
o!

o!
o!

o!

Within the City of Glen Eira, the capacity of Melbourne Water drains is generally less than 20% AEP (5-year
ARI) and there are currently no plans to upgrade that capacity.
There are no formalised overland flow paths within the Municipality.
The City has identified that over 95km of drainage network within the Municipality cannot convey the peak
10-year ARI (10% AEP) flow.
Council’s current drainage practice is to aim to provide 10% AEP (10-year ARI) capacity within the
underground drainage system for which it is responsible (i.e. in catchments of less than 60ha in area) when
upgrades are being undertaken (although this cannot always be achieved) and conveyance within road
reserves and open spaces for flows that are in excess of pipe capacity (including the 100-year ARI flow).

While there are no formal overland flow paths within the Municipality, roads, parks and both public and private
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property act as overland flow paths in areas where the capacity of the underground drainage system is not
sufficient. Further, flooding is exacerbated in some areas where development and infrastructure cover areas that
act as significant overland flow paths and in locations where open spaces used for the conveyance of overland
flows are not channelled sufficiently.
Identified flood risk areas associated with Melbourne Water drains within the Municipality have been mapped and
are delineated within the Planning Scheme as either Land Subject to Inundation (LSIO) or Special Building
Overlay (SBO).
An updated flood risk analysis undertaken by Melbourne Water in conjunction with Glen Eira City Council for the
nine (9) catchments within the City of Glen Eira (see Figure A1 above and map in Appendix F) was completed in
2015. The analysis identified around 8,800 properties as being subject to flooding during 1% AEP flood
conditions. Within these catchments, six (6) areas are considered to be subject to extreme flood risk. These
areas are:
o!

Caulfield South Main Drain within the Caulfield South Main Drain catchment;

o!

Crosbie Park Drain within the Koornang Road Main Drain catchment;

o!

Graham Avenue Main Drain within the Koornang Road Main Drain catchment;

o!

Koornang Road Main Drain within the Koornang Road Main Drain catchment;

o!

Murrumbeena Main Drain sub-catchment upstream of the railway line;

o!

Murrumbeena Main Drain sub-catchment downstream of the railway line.

Within these six areas there are 598 properties identified as being subject to over-floor flooding during 1% AEP
flood conditions.
The updated flood modelling for the nine (9) catchments within the Municipality determined that:
o!

8,800 properties are at risk of flooding during a 1% AEP (100-year ARI) storm;

o!

1,288 properties are at risk of over-floor flooding during a 1% AEP (100-year ARI) storm;

o!

1,953 properties are at risk of flooding during a 10% AEP (10-year ARI) storm;

o!

127 properties are at risk of over-floor flooding during a 10% AEP (10-year ARI) storm.

The break-up is provided in the table below. Note that the counts for the 2009 modelling are also included as the
mapping at Appendix F was produced in 2009 (and is consistent with those counts) and has not yet been
updated.
Number of properties subjected to over-floor flooding from capacity exceedance
of Melbourne Water and Council stormwater drains
Results of 2009 flood modelling and
consistent with maps at Appendix F.

Results from updated flood modelling
completed in 2015. Mapping not yet
available.

10%AEP (10year ARI) storm

1%AEP (100-year
ARI) storm

10%AEP (10year ARI) storm

1%AEP (100-year
ARI) storm

Bentleigh (BEN)

249

384

9

79

Byron (BYR)

110

267

17

151

Elster Creek (ECK)

178

449

7

238

Elsternwick (ELS)

445

988

26

288

Grange (GRA)

139

234

18

99

Heatherton (HEA)

75

172

0

50

Catchment
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Moorabbin (MOO)

75

353

36

311

Murrumbeena (MUR)

469

774

14

72

Shakespeare (SHA)

15

55

0

0

1,755

3,676

127

1,288

TOTALS

The criteria used to determine the number of properties subject to flooding during a 1% AEP rainfall event, noting
that as actual floor levels are unknown it is assumed that over-floor flooding occurs when flood depth is greater
than 300mm, is as follows:

Catchment

Total
Area
(Ha)

Number of
properties subject
to flooding in the
Municipality
(depth>0.1m and
DxV>0.008)

All

3,870

8,800

Number of
properties subject
to flooding
outside MW SBO
(depth >0.1m and
DxV>0.008)

Number of
properties subject
to flooding in the
Municipality
(depth>0.3m and
DxV>0.008)

Number of
properties subject
to flooding outside
MW SBO
(depth >0.3m and
DxV>0.008)

4,825

1,288

106

Maps in Appendix F show the main drains within the City of Glen Eira as well as areas subject to inundation
under 1% AEP flood conditions, as modelled in 2009.
There are no buildings within the Municipality identified or highlighted as requiring flood proofing (i.e. such as
underground car parks, retirement villages or buildings associated with critical infrastructure).

E=! :39XRQT8Q47!45!?0d4R!:R0Q79!aQ8[Q7!8[3!?S7QXQT02Q8U!
DRAIN
Heatherton Drain

Murrumbeena Drain

Koornang Rd Main Drain

Grange Rd Main Drain

Moorabbin Main Drain

DESCRIPTION
This drain starts from the intersection of Centre Road and Mackie Rd, runs
towards south and falls on City of Kingston at South Road, Moorabbin
This drain starts from City of Monash, runs towards north through Glen Eira City
and falls on City of Stonnington at Princes HWY, Murrumbeena
This drain starts from No. 19 Truganini Rd, Carnegie runs towards south and
connected to Elster Creek at Beech St, Bentleigh
This drain starts from the intersection of Grange & Neerim Roads runs towards
south and connected to Koornang Rd main drain at Wattle Grove, Bentleigh
This drain starts from City of Kingston, runs towards west and connected to
Elster Creek

Caulfield South Main

This drain start from Pyne St, Caulfield South runs towards south and connected

Drain

to Brighton Cemetery Main Drain at Gardenvale Rd, Caulfield South

Yanakie Crescent Main

This drain starts from Yanakie Crescent , Caulfield North, runs towards west and

Drain

falls on City of Port Phillip

Byron Street Main Drain

This drain starts from Caulfield Park, runs towards west and connected to
Yanakie Crescent main drain.

F=! ;Q`3RQ73!@244ZQ7W!
There are no open waterways within the City of Glen Eira. Riverine flooding is therefore not an issue.
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Short duration, high intensity rainfall (usually associated with severe thunderstorms or small scale weather
systems that are locally intense and slow moving) can cause severe localised flooding within the City of Glen Eira
when the urban drainage system surcharges. Such events, which are mainly confined to the summer months, do
not generally create widespread flooding since they only last for a short time and affect limited areas. Flooding
from these storms occurs with little warning and localised damage can be severe.
High intensity rainfall such as associated with severe thunderstorms giving average rainfall rates of typically more
than 20 mm in 30 minutes or so are likely to lead to flash flooding and / or overland flows with streets and
properties inundated, particularly in those areas of the Municipality identified by Melbourne Water as a Special
Building Overlay in the Planning Scheme. In addition, when the Melbourne Water main drain capacity is
exceeded, the back water effect through the connecting council drains floods the streets and abutting properties.
Blocked or capacity impaired stormwater drains can also lead to overland flows and associated flooding: the drain
surcharges and excess water flows above ground. The likely location of such flooding is hard to predict other
than in cases where a drain has a past history of surcharging. Council recorded flood complaints may provide
some guidance in such cases.

I=! @244Z!&R4123Y!'R309!07Z!/74a7!e#48!%T489f!
See Section 2.2 of Appendix C.

M=! #Q984RQX!@244Z9!
a)!

December 2003

Overnight from the 2nd to the 3rd severe thunderstorms formed near Craigieburn around midnight. Very heavy
rainfall was recorded in the northeast suburbs of Melbourne. Other suburbs also received heavy rainfall.
Flooding occurred in many suburbs within a one to two hour period around 2:00am. The heaviest hourly rainfall
rates were consistent with a 1% AEP (100-year ARI) event.
b)!

January 2004

On the 30th, severe thunderstorms developed over Port Phillip Bay then moved northward affecting Sandringham
and Moorabbin before continuing over the city and inner suburbs. Rainfall totals from the early morning storms
were around 50-70mm in an hour causing flash flooding and traffic chaos. The highest 24 hour rainfall totals to
9am in the vicinity of Glen Eira were: Brighton (69mm), Oakleigh South (56.2mm), St Kilda Marina (53mm),
Sandringham (49.2mm), Hampton (45.4mm), and Cheltenham (43mm).
c)!

January 2005

On the 4th, severe thunderstorms developed in western and central districts early in the morning. Severe
thunderstorms redeveloped during the afternoon resulting in some damage in the Melbourne metropolitan area.
d)!

4 February 2011

Tropical moisture from ex-Tropical Cyclone Yasi (and the remnants of Tropical Cyclone Anthony) interacted with
a cold front, triggering extreme rainfall and convective thunderstorms across the Melbourne Metropolitan area
and other parts of the State between late afternoon on the 4th and midday on the 6th. Daily rainfall totals between
100–200 mm were widespread in the eastern and south-eastern suburbs of Melbourne and were the equivalent of
what most stations would usually observe in an entire summer season. The exceptionally high daily rainfall totals
resulted in severe flash flooding across the Metropolitan area, particularly in the south-eastern suburbs during the
evening of the 4th.
Moorabbin Airport and Glen Waverley Golf Course both recorded in excess of 140mm, their highest daily rainfall
for any time of year, almost tripling their average monthly rainfall for February in just 24 hours.
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Rainfall records indicate that the storm was in excess of the 1% AEP (100-year ARI) event.
In Glen Eira, the storm and subsequent flooding resulted in flooding of numerous streets, properties and houses
and extensive damage to residential and commercial properties: more than 150 homes and businesses were
damaged and around 200 properties affected. A number of residences were rendered uninhabitable.
Areas badly affected by flooding included:
o!

Within the Koornang Road Main Drain catchment (south of North Road and Ormond Station on the
Frankston line):
"! Flooding along Cadby Avenue, Murray Road, Station Avenue, Wheeler Street, Prince Edward Avenue
and Glen Orme Avenue (see Figure A2-1) was severe. Water levels exceeded the estimated 1% AEP
(100-year ARI) flood levels upstream of the railway line by 200 to 250mm: water was up to 1.5m deep.
20 or so houses were flooded over-floor and 50 to 60 properties were flooded. Deep flooding occurred at
the low point in front of 9 Glen Orme Avenue. Flooding at the southern end of Glen Orme Avenue closely
matched 10% AEP (10-year ARI) flood extents (see Figure A2-2)
"! Flooding occurred in Cadby Avenue in 1996 and 2004.

Figure A2-1: Flooding along the Koornang Road Main Drain

Figure A2-2: Flooding from the Koornang Road Main Drain at the southern end of Glen Orme Avenue
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o!

Within the Long Street Main Drain catchment:
"! Severe flooding occurred at the low point in Alison Road near the intersection with Orrong Road (see
Figure A3) and exceeded estimated 1% AEP (100-year ARI) flood levels. Several sheds, garages and
carports were inundated.
"! Flooding also occurred in this location in 2003 (February & December), January 2004, February 2006 and
2010 (February & March).

Figure A3: Flooding in Alison Road near Orrong Road
o!

Within the Murrumbeena Main Drain catchment (near Murrumbeena Station on the Dandenong line):
"! Properties along Railway Terrace, Bute Street and Toward Street upstream of the Railway line (see
Figure A4-1) were flooded above floor. Flooding in Railway Terrace and Wilson Street was more than 2m
deep. The low point along the Murrumbeena Main Drain upstream of Dandenong Road (see Figure A4-2)
was also flooded to a depth of up to 4m. The house on the corner of Wilson Street and Dandenong Road
was flooded over-floor. More than 15 other houses were flooded upstream of the railway line.
"! Flooding occurred in Bute Street and Railway Terrace in (November) 2006.

Figure A4-1: Flooding in and around Bute Street
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Figure A4-2: Flooding in the vicinity of Dandenong Road and Wilson Street
o!

Within the Yanakie Crescent Main Drain catchment
"! Overland flows occurred through properties from Crotonhurst Avenue to Yanakie Crescent (see
Figure A5) with deep and over-floor flooding in Yanakie Crescent.
"! 3 properties flooded over-floor in Crotonhurst Avenue with additional properties in Rosemont Avenue.

Figure A5: Flooding in the vicinity of Crotonhurst Avenue and Yanakie Crescent
e)!

Flash Flood Event – 29th December 2016

Grabs from news reports on the 29th and 30th December 2016.
Since about 2pm, a number of severe thunderstorms have come through, with damaging winds and
particularly heavy rain. Some of these storms have generated intense rain rates of more than one millimetre
per minute.
The Bureau of Meteorology recorded 18.4 millimetres of rain in 10 minutes at Oakleigh South and 14.6mm of
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rain in 10 minutes at St Kilda. The highest 24 hour rainfalls were recorded at Viewbank 83mm (54mm in 25
mins), Monbulk 67mm, Ferny Creek 64mm.
There was flash flooding in several Melbourne suburbs and the heavy rain caused flight delays and disrupted
metropolitan and country rail services. The roof of a Frankston house collapsed and several motorists had to
be rescued after attempting to drive across flooded roads. By 7pm the thunderstorms had already generated
about 1400 requests for assistance to the SES.
Sections of the Western Ring Road (near Plenty Road due to flooding from Darebin Creek) and the
Tullamarine Freeway were closed in both directions while services on all major rail and tram lines were
delayed with the Pakenham and Stony Point lines suspended.
The most affected areas in Melbourne were Glen Iris, Port Phillip and Moorabbin. Drains struggled with the
mass of water.
Flooding in Elwood caused "significant" damage with residents forced to wade along footpaths in water that
was knee-deep. Wave Street was flooded after the Elwood Canal broke its banks (Elster Creek flows into
the Elwood Canal), while Mitford Street was flooded by water from the sudden downpour. Water inundated
verandahs and a number of homes.

Elster Creek swelled, flooding the Elwood canal

!

Elwood was one of the worst affected by the storms

Photos: Penny Stephens

A low pressure system that originated over the Top End of the Northern Territory and absorbed the remnants of
Tropical Cyclone Yvette, brought tropical conditions over a wide area of Australia in the final days of December
2016. These conditions included high temperatures, heavy rainfall at both short and longer durations, and
exceptionally high levels of atmospheric moisture (i.e. humidity). Storms and heavy rain resulted across
Melbourne on the afternoon of the 29th. These caused flash flooding when stormwater drainage systems were
overloaded, some riverine flooding as creeks and the Elwood Canal broke their banks, and extensive storm and
water damage along with disruptions to road and rail networks.
The Melbourne Water rain gauges at Caulfield South (56mm with 34mm in ~25 minutes followed by 20mm in ~15
minutes), Caulfield North (45mm) and Oakleigh South (47mm) recorded 2 periods of intense rain about 30
minutes apart with a 3rd period of only light rain. Each period lasted for about 30 minutes with the first beginning
around 2pm, the second a little after 3pm and the third at around 4pm.
Flooding occurred about 1 hour to 1 hour 30 minutes after the start of heavy rain. Rises were rapid with peak
levels reached within about 30 minutes. A second slightly lower peak occurred about 50 minutes after the first as
a direct result of the second period of intense rain.
The addresses of properties where assistance was requested from VICSES are listed in Section 2.2 of
Appendix C.
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24 hour rainfall totals to 9am on 30th December 2016 (from bom.gov.au/vic/)
The VICSES Glen Eira unit responded to199 calls for assistance within a short period of time. Many of these
came from the Caulfield South area where the heaviest rain occurred. 59 related to flash flooding – see map.

Map showing location of flood related requests for assistance on 29th December 2016
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The following is a list of major roads (VicRoads roads) that are likely to be inundated as a result of a storm of a
particular return period. Note that many minor roads are also likely to be inundated – see maps at Appendix F.
10-year ARI storm event – VicRoads roads flooded by stormwater
!!

Bentleigh - intersection of South Road and Sandra Grove;

!!

Bentleigh - intersection of Penang Street and Jasper Road;

!!

Bentleigh - No.159 Jasper Road;

!!

Bentleigh - Jasper Road from Moretimore Street to McKittrick Road;

!!

Bentleigh East - from No.80 to No.86 East Boundary Road;

!!

Bentleigh East - East Boundary Road from Elizabeth Street to Caleb Street;

!!

Bentleigh East - intersection of East Boundary Road and Laurel Street;

!!

Bentleigh East - East Boundary Road from Parkmore Road to Shrewsbury Street;

!!

Bentleigh East - East Boundary Road from South Road to Denver Street;

!!

Bentleigh East - intersection of South Road and Nina Court;

!!

Bentleigh East - North Road from Jassa Street to Julis Street;

!!

Bentleigh East - North Road from Murray Street to Carey Street;

!!

Bentleigh East - intersection of North Road and Collin Street;

!!

Caulfield North - intersection of Leaburn Avenue and Balaclava Road;

!!

Caulfield North - intersection of Hotham Street and Balaclava Road;

!!

Caulfield South - Hawthorn Road from North Road to Birch Street;

!!

Caulfield South - North Road from Spring Road to Sussex Street;

!!

Gardenvale - North Road from Kooyong Road to Begonia Road;

!!

Gardenvale - intersection of Gardenvale Road and Nepean Highway;

!!

Ormond - intersection of Carcoola Court and Jasper Road;

!!

Ormond - intersection of North Road and Malane Street;

!!

Elsternwick - No.15 to 21 Nepean Highway;

!!

Murrumbeena - near the intersection of North Road and Crosbie Road.

100-year ARI storm event – VicRoads roads flooded by stormwater
!!

Bentleigh - intersection of Centre Road and Thomas Street;

!!

Bentleigh - intersection of Centre Road and Loranne Street;

!!

Bentleigh East - intersection of South Road and Chesterville Road;

!!

Bentleigh East - near the intersection of South Road and Blamey St Road;

!!

Bentleigh East - intersection of Warrigal Road and Clifton Street;

!!

Bentleigh East - intersection of Centre Road and Lilac Street;

!!

Bentleigh East - Centre Rd, from Derry Street to Dover Street;

!!

Bentleigh East - Centre Rd, from Mackie Road to Yarrala Road;

!!

Bentleigh East - intersection of Centre Road and Bignell Road;

!!

Bentleigh East - No.735 to 753 Warrigal Road;

!!

Carnegie - intersection of Neerim Road and Grange Road;

!!

Carnegie - intersection of Holywood Grove and Grange Road;

!!

Caulfield North - intersection of Bambra Road and Balaclava Road;
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!!

Caulfield North - No.146 Hawthorn Road;

!!

Caulfield South - intersection of Snowdon Avenue and Hawthorn Road;

!!

Elsternwick - Glen Eira Road from Hotham Street to Orrong Road;

!!

Glenhuntly - intersection of Garden Avenue & Grange Road;

!!

Murrumbeena - intersection of Murrumbeena Rd and Churchill Close;

!!

Murrumbeena – No.520B Neerim Road;

!!

Murrumbeena – No.104 Murrumbeena Road to Railway Parade.

b=! :0Y!@0Q2SR3!
There are no major dams or retarding basins within the City of Glen Eira. The risk of structural and / or
community damage within the Municipality due to dam failure is therefore negligible.

L=! +`3R`Q3a!45!,3`339!aQ8[Q7!8[3!?S7QXQT02Q8U!
There are no flood protection levees within the City of Glen Eira.

DO=! @244Z!$7S7Z08Q47!?0TTQ7W!07Z!@244R!,3`329!
Melbourne Water and the Glen Eira City Council have prepared approximate flood inundation maps for the
Municipality under a range of storm conditions (i.e. 10-year ARI to 100-year ARI). A subset of those maps is
included in this MFEP at Appendix F. The full set of maps is available from the Glen Eira City Council. Detailed
floor level information is not yet available for the Municipality.
Note that the Glen Eira Planning Scheme shows areas within the Municipality likely to be inundated by a 1% AEP
(100-year ARI) flood event as a result of the surcharging of Melbourne Water Main Drains as SBO (Special
Building Overlay). A proposed amendment to the Planning Scheme will identify areas flooded by a 1% AEP (100year ARI) flood event as a result of surcharging of the Council drainage system. While it is not practical to
reproduce the overlay as an attachment to this Plan, hard copies are available from the Glen Eira City Council.
They are also available in hard copy form and as PDF digital copies at the Glen Eira City Council MECC and in
digital form at the DELWP website!http://services.land.vic.gov.au/maps/pmo.jsp.

DD=! @244Z!&[484WR0T[U!
Aerial flood photography is not available for the Glen Eira City Council.
A selection of still photographs of the 4 February 2011 event is available from Council and also in the “Flooding
Investigation Report” prepared for the Glen Eira City Council by Engeny in July 2011.

DE=! @244Z!$78322QW37X3!60RZ9!K!933!'TT37ZQ\!6!
All flood intelligence records are approximations. This is because no two floods at a location, even if they peak at
the same height, will have identical impacts. Flood intelligence cards detail the relationship between flood
magnitude and flood consequences. More details about flood intelligence and its use can be found in the
Australian Emergency Management Manuals flood series.
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The City of Glen Eira is subject to flash flooding as a result of stormwater being unable to drain through the underground drainage system following heavy rainfall. While a number
of drainage investigations have been completed, definitive information on the time it takes flooding to develop (I.e. arrive at a location) following the start of heavy rain and the time it
takes for the maximum water depth / extent to be reached is not available. Timing is however likely to be short: of order 30 minutes to an hour.
The following table (or its successor) will be updated as data becomes available.
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There are no open waterways within the City of Glen Eira. Riverine flooding is therefore not an issue.
Within the City of Glen Eira, the capacity of Melbourne Water drains is generally less than 20% AEP (5-year ARI)
and there are currently no plans to upgrade that capacity. Further, there are no formalised overland flow paths
within the Municipality. Stormwater flooding is an issue.
Intense rainfall over the Municipality often leads to flash flooding due to the resulting volume of runoff being
greater than the capacity of the existing underground stormwater drainage system.
Very little stormwater flows into Glen Eira from neighbouring Municipalities. Flooding within Glen Eira results
almost entirely from rain that falls on the Municipality. The exception is from a small part of the Murrumbeena
catchment.
High intensity rainfall such as associated with severe thunderstorms or small scale weather systems that are
locally intense and slow moving giving average rainfall rates of typically more than 20 mm in 30 minutes or so are
likely to lead to flash flooding and / or overland flows, particularly in those areas of the Municipality serviced by
the Council drain system.
Blocked or capacity impaired stormwater drains can also lead to overland flows and associated flooding: the drain
surcharges and excess water flows above ground. The likely location of such flooding is hard to predict other
than in cases where a drain has a past history of surcharging.
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The City of Glen Eira is subject to flash flooding as a result of stormwater being unable to drain through the
underground drainage system following heavy rainfall. While a number of drainage investigations have been
completed, definitive information on the time it takes flooding to develop (i.e. arrive at a location) following the
start of heavy rain and the time it takes for the maximum water depth / extent to be reached is not available.
Timing is however likely to be short: of order 30 minutes to an hour. Thus, the time available to provide
effective warnings of the occurrence of flash flooding is negligible: there is not enough time, even if it was
possible to predict which storm events will cause flooding at particular locations.
CDC( !65G?(!::5BI5<(
Maps at Appendix F provide guidance on where flooding is likely in the event of heavy rainfall.
A flood risk analysis has been undertaken by Melbourne Water for the nine (9) catchments within the City of Glen
Eira (see Figure A1 and maps in Appendix F). This work has identified 5,197 properties as being subject to
flooding during 1% AEP flood conditions. Within these catchments, six (6) areas are considered to be subject to
extreme flood risk. These areas are as follows:
o%

Caulfield South Main Drain within the Caulfield South Main Drain catchment;

o%

Crosbie Park Drain within the Koornang Road Main Drain catchment;

o%

Graham Avenue Main Drain within the Koornang Road Main Drain catchment;

o%

Koornang Road Main Drain within the Koornang Road Main Drain catchment;

o%

Murrumbeena Main Drain sub-catchment upstream of the railway line;

o%

Murrumbeena Main Drain sub-catchment downstream of the railway line.

Of significant concern are the following two extreme risk ‘hot spots’. Both locations were affected by the flooding
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associated with the storm on 4th February 2011.
o%

o%

Bute Street (near Murrumbeena Station on the Dandenong line)
This location has been flooded 3 or 4 times in the past 10 years. In February 2011, flood waters were up to
2 metres deep within the railway easement and up to 4 metres deep at the lowest point in the road.
Melbourne Water in collaboration with Council and VicTrack is investigating possible flood mitigation options.
Cadby Avenue (south of North Road and Ormond Station on the Frankston line)
In February 2011, flood waters backed up behind the railway line to a depth of approximately 1.5 metres. 50
to 60 properties were flooded. Approximately 20 of these properties were flooded over-floor. This location
was flood mapped as part of the Elwood Canal catchment investigation. Flood mitigation options are being
considered.

Other flood problem areas and known ‘hot spots’ of concern within the Municipality are located in parts of the
following streets:
o%

o%

o%

o%

o%

o%

In Murrumbeena:
!% Bute Street, Railway Parade, Toward Street, Ardyne Street, Innellan Road, Rosella Street & Howe Street.
!% Wilson Street, Dandenong Road and Wahroonga Crescent.
In Ormond:
!% Cadby Avenue, Station Avenue, McKinnon Road, Prince Edward Avenue, Wheeler Street, Murray Avenue,
Glen Orme Avenue and North Road.
In Caulfield:
!% Bambra Road and Caulfield South Main Drain areas.
In Caulfield South:
!% Larch Street, Jasmine Street, Birch Street and Rosella Street.
!% Pyne Street, Hawthorn Road, Glenhuntly Road and Masters Street.
In Caulfield North:
!% Rosemont Street, Crotonhurst Avenue, Kooyong Road and Yanakie Crescent.
In St Kilda East:
!% Bailey Avenue and Orrong Road.

Additional flooding ‘hot spots’, based on recent experience, are listed below.
LOCATION

CONSEQUENCE

Dandenong Road, Murrumbeena

FREQUENCY OF
INUNDATION
Large storms

Cadby / Murray Avenue, Ormond

Houses flooded

North Road, Ormond

Waist-high water at some of the low-lying
shops near the Shell Service Station on
29 Dec 2017

Oakleigh Crescent, Ormond

No 28 flooded on 29 Dec 2017 – pit lids
blew off – changed to gatic grates.
Affected by Koonung Road Main Drain

Alsten Grove near Greenmeadow
Gardens (Park), St Kilda East

Overland flow

Large storms including
4 Feb 2011 & 29 Dec 2017

Pyne and Masters Street, Caulfield

Large storms

Miami Court, Bentleigh East

Once a year
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LOCATION
Florence Street, Bentleigh East%

CONSEQUENCE

FREQUENCY OF
INUNDATION

No 5 flooded on 29 Dec 2017 – pit lid blew
off. Affected by Koonung Road Main Drain

Stanley Street, Elsternwick

Once a year

Yanakie Crescent, Caulfield North
Bailey Avenue, McKinnon
Queen Street, Ormond

Viaduct frequently fills

Aroona Road, Caulfield North

Lids surcharge

Railway Parade, Murrumbeena

Lids surcharge

London Street, Bentleigh East
Moylan Street, Bentleigh East
Jasmine Street, Caulfield South

Park and house flooded

North Road, Dalmore

Road impassable

McKinnon and Wheatly Road
Ripon Grove, Elsternwick

Shops flooded

Bute Street, Murrumbeena

See below

Flooded 3 times in last 2 years

Floods down William, over park into house

Once a year

Parton Court, Carnegie

Houses flooded

4 Feb 2011 & 29 Dec 2017

Orrong Road, St Kilda East

No 187A flooded on 29 Dec 2017 – pit lid
blew off.

Upstream side of Dandenong
railway line

Flooding of roads and properties

Members car park
Ricourt Avenue, Murrumbeena
Glen Orme Avenue, Ormond

The 4th February 2011 storm and flooding provided additional guidance on areas likely to be impacted by severe
flooding following heavy rainfall (see figures in Appendix A).
The April 2012 Flood Management Plan (FMP) prepared for Glen Eira City Council and Melbourne Water by
Engeny refers to “several ‘hot spots’ incorporating VicRoads and Melbourne Water infrastructure where less
severe flooding occurs”. These less severe ‘hot spots’ are also listed in Appendix D of the FMP.
The 29th December 2017 storms and flooding tended to confirm the flooding ‘hot spots’.
CDJ( "69K56I75?(!::5BI5<(
An updated flood risk analysis undertaken by Melbourne Water in conjunction with Glen Eira City Council for the
nine (9) catchments within the City of Glen Eira (see Appendix A and Figure A1 above and map in Appendix F)
was completed in 2015. The analysis identified around 8,800 properties as being subject to flooding during 1%
AEP flood conditions. Within these catchments, six (6) areas are considered to be subject to extreme flood risk.
Within these six areas there are 598 properties identified as being subject to over-floor flooding during 1% AEP
flood conditions.
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The updated flood modelling for the nine (9) catchments within the Municipality determined that:
o%

8,800 properties are at risk of flooding during a 1% AEP (100-year ARI) storm;

o%

1,288 properties are at risk of over-floor flooding during a 1% AEP (100-year ARI) storm;

o%

1,953 properties are at risk of flooding during a 10% AEP (10-year ARI) storm;

o%

127 properties are at risk of over-floor flooding during a 10% AEP (10-year ARI) storm.

The following table reflects analyses conducted by Melbourne Water prior to 2015 and based on the pre-updated
flood modelling (as per the maps at Appendix F).
Catchment

Sub catchment

Commercial

Residential

Total number
of properties

Risk
Rating

Elwood Canal

Caulfield South MD Catchment
Bambra Road Main Drain

12

124

136

High

Elwood Canal

Caulfield South MD Catchment
Brighton Cemetery Main Drain

3

50

53

High

Elwood Canal

Caulfield South MD Catchment
Caulfield South Main Drain

30

794

824

Extreme

Elwood Canal

Caulfield South MD Catchment
Mars Street Main Drain

0

344

344

High

Elwood Canal

Grange Road Main Drain

88

669

712

High

Elwood Canal

Koornang Rd MD Catchment
Crosbie Park Drain

2

41

80

Extreme

Elwood Canal

Koornang Road MD Catchment
Draper Street Main Drain

8

179

180

High

Elwood Canal

Koornang Rd MD Catchment
Graham Avenue Main Drain

43

145

161

Extreme

Elwood Canal%

Koornang Road MD Catchment
Koornang Road Main Drain

72

1358

1478

Extreme

Heatherton
Drain(Moorabbin)

Heatherton Drain (Moorabbin)

39

354

414

High

Murrumbeena

Murrumbeena MD Sub-Catchment
(Upstream of railway line)

1

666

669

Extreme

Murrumbeena

Murrumbeena MD Sub-Catchment
(Downstream of railway line)

16

133

146

Extreme

The table below identifies properties likely to be affected by 1% AEP flooding within the SBO and SBO1 areas
identified within the City.
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APPENDIX C
Location of reports of property flooding between 29th December 2016 and 16th February 2017
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APPENDIX C
Properties requested assistance with flooding from November 2010 to 29th December 2016
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In addition to the above, the following additional roads were flooded during the 29th December 2016 event:
!% Almond Street, Caulfield South
!%

Attley Grove, St Kilda East

!%

Blair Street, Bentleigh

!%

Centre Road – between Marlo and Loranne Streets

!%

Murray Road, Ormond

!%

Olive Street, Caulfield South

!%

Teak Street, Caulfield South

!%

Tyrone Street, Ormond

CDL( &?9;GI79=(
While access to pockets of the City of Glen Eira may be compromised for short periods of time during major
storm / flash flood events (i.e. 100-year ARI or similar), flood waters will not remain for an extended period. Major
isolation is unlikely to be a significant issue. Refer to the VicRoads website for information on road closures
(http://alerts.vicroads.vic.gov.au).
CDM( NA;=56GO;5(#?IGO;7?PH5=I?(
Vulnerable establishments (e.g. hospitals, aged care facilities, schools, etc) within the City of Glen Eira are
detailed in the MEMP. Note that a list is not provided herein in order to avoid issues relating to the maintenance
of identical lists in multiple locations.
CDQ( )67I7BG;(&=:6G?I6ABIA65(
The Dandenong and Frankston railway lines run through the Municipality. While flood waters do back up against
the railway embankment, both lines are expected to remain dry and serviceable during a major storm / flash flood
event (i.e. 100-year ARI or similar).

E"(

3;99<(27I7>GI79=(

JDE( +5=56G;(
Flood intelligence MUST have regard for changes within catchments that modify likely flood behaviour (e.g.
mitigation works that reduce the severity of flood risk).
JDC( 3;99<("69I5BI79=(,5455?(
There are no flood protection levees within the City of Glen Eira.
JDJ( RI96H8GI56(-5IG6<7=>(SG?7=?(
There are no stormwater retarding basins within the City of Glen Eira.
JDL( %6G7=G>5(F96T?(
Where possible, Council is upgrading the existing drainage system in order to increase its capacity so that it is
equal or greater than the 10% AEP design flow.
JDM( 1=<56>69A=<(3;99<(RI96G>5(
On a priority basis and where possible, Council is upgrading the capacity of the existing drainage system to
accommodate the 10% AEP (10-year ARI) flow. In cases where the Council drainage systems discharge into a
!"#$%&'()%*'+,%*-.$/'"%0"--1%&2#(3#$/,%4")$%5%6%7.894")$%-:%+;#%<&<4")$%5%=#(>'-$%?@A%5%<)(/;%BCDE%
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APPENDIX C
Melbourne Water Main Drain and that Main Drain is under capacity (i.e. where upgrading Council’s existing
drainage system would transfer the flooding problem from upstream to downstream),Council works to install
under-street stormwater detention systems (this is the most practical solution given the city’s very limited open
space) such that outflows for a 10% AEP design event are equal to or less than the capacity of the downstream
drainage systems.
Since 2010, Council has installed 10 detention systems in streets.
JDQ( !<<7I79=G;(25G?A65?(
Additional flood mitigation measures are being considered by Melbourne Water, VicTrack and Council following
flooding in February 2011 and the completion of relevant drainage studies.

F"(

3;99<(&HKGBI?(G=<(-5@A765<(!BI79=?(

Refer to following action table.
Note that:
!%

!%

G"(

Users of the action table should consider rainfall depth and rates at locations across the Municipality and use
the graph at Figure C1 in order to better appreciate likely flood impacts within the Municipality.
In Flash Flood areas without gauges, it will only be possible to provide a general description of likely flood
impacts.

)9HHG=<U()9=I69;(G=<()996<7=GI79=(

VICSES will assume overall control of the response to flood incidents. Other agencies will be requested to
support operations as detailed in this Plan. Control and coordination of a flood incident shall be carried out at the
lowest effective level in accordance with the State Emergency Response Plan (EMMV Part 3). During significant
events, VICSES will conduct incident management using multi-agency resources.
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"#$$%!&'()##*+)',)!-./%0!12#')/.3#)!".,*#*(*)4!.'%!"#$$%!5!6$!"#$$%!72*%.',)!8$$#!

9:;! &'(/$%2,(*$'!
As there are no water level / flood gauges within the City of Glen Eira and the BoM does not currently provide area specific flash flood forecasts, all flood related response actions
must be driven by rainfall observations and / or on-ground observations of overland flows and rising stormwater on roads and along overland flow paths.
It is suggested that data from the following rainfall stations (Caulfield South, Oakleigh South and / or Caulfield North - see BoM and Melbourne Water websites or FloodZoom for
most recent data3) are used to determine an appropriate rainfall depth for use in the Flood / No Flood guidance tool provided at Section 6.4. Instructions for use of the tool are also
provided in Section 6.4.
Note that flood intelligence records are approximations. This is because no two floods at a location, even if they peak at the same height, will have identical impacts. Flood
intelligence cards detail the relationship between flood magnitude and flood consequences. More details about flood intelligence and its use can be found in the Australian
Emergency Management Manuals flood series at http://www.ema.gov.au and in particular in Manual 20 “Flood Preparedness”.
9:<! "#$$%!&'()##*+)',)!-./%!
Observed Rainfall
(see graph)

AEP of
Observed
Rainfall

Consequence / Impact

Action
Actions may include (but not limited to) evacuation, closure of roads,
sandbagging, issue of warnings and who is responsible

Severe storms resulting in flash flooding cause sewer and stormwater covers to “blow off” which in turn causes contamination of storm / flood water as well as a risk to pedestrians and motorists.
Covers need to be replaced.
If flooding (or high flows) is likely along Main Drains within Glen Eira, it is strongly suggested that the likelihood of downstream flooding and impacts is considered early in an event
and that downstream Municipalities and communities are advised accordingly – for example, Port Phillip in relation to Elster Creek and Elwood Canal – see schematic at Appendix G.
8.5mm in 20 minutes
to 18mm in 2 hours

18mm in 20 minutes
to 36mm in 2 hours

100% AEP
(1-year ARI)

Likely to be nuisance flooding only (e.g. shallow water
over roads, etc)

10% AEP
(10-year ARI)

Some ponding of stormwater in low lying parts of
roads and some overland flows. Water not deep but
may need local management to reduce
inconvenience.

Check ‘hot spots’ for flooding:
o% Bentleigh East: Miami Court, Moylan Street and London Street
o% Caulfield North: Rosemont Street, Crotonhurst Avenue, Kooyong Road and Yanakie
Crescent
o% Caulfield South: Larch Street, Jasmine Street, Birch Street and Rosella Street as well as
Pyne Street, Hawthorn Road, Glenhuntly Road and Masters Street

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
3 % Note that if rainfall data is not available from these stations, consider using data from the rain gauges at Hampton; Elsternwick Drain at Head Street; Gardiners Creek at Gardiners; Gardiners
Creek at Ashwood.%
!"#$%&'()%*'+,%*-.$/'"%0"--1%&2#(3#$/,%4")$%5%6%7.894")$%-:%+;#%<&<4")$%5%=#(>'-$%?@A%5%<)(/;%BCDE%
9%FD%9%

APPENDIX C

Observed Rainfall
(see graph)

AEP of
Observed
Rainfall

Action
Actions may include (but not limited to) evacuation, closure of roads,
sandbagging, issue of warnings and who is responsible

Consequence / Impact

Severe storms resulting in flash flooding cause sewer and stormwater covers to “blow off” which in turn causes contamination of storm / flood water as well as a risk to pedestrians and motorists.
Covers need to be replaced.
If flooding (or high flows) is likely along Main Drains within Glen Eira, it is strongly suggested that the likelihood of downstream flooding and impacts is considered early in an event
and that downstream Municipalities and communities are advised accordingly – for example, Port Phillip in relation to Elster Creek and Elwood Canal – see schematic at Appendix G.
o%
o%
o%

o%

o%

Elsternwick: Stanley Street
McKinnon: Bailey Avenue
Murrumbeena: Bute Street, Railway Parade, Toward Street, Ardyne Street, Innellan Road,
Rosella Street and Howe Street as well as Wilson Street, Dandenong Road, Ricourt Avenue
and Wahroonga Crescent
Ormond: Cadby Avenue, Station Avenue, McKinnon Road, Prince Edward Avenue,
Wheeler Street, Murray Avenue, Glen Orme Avenue and North Road
St Kilda East: Bailey Avenue and Alsten Grove near Greenmeadow Gardens (Park).

1,500 properties subject to flooding more than 300mm deep.
Shallow flooding likely to increase in ‘hot spots’ in
Council drainage areas.
21mm in 20 minutes
to 42mm in 2 hours

5% AEP
(20 year ARI)
Deeper flooding likely in all ‘hot spots’ and some
roads flooded.

26mm in 20 minutes
to 51mm in 2 hours

Check ‘hot spots’ for flooding:
o% Dalmore : North Road!
o% McKinnon: Wheatly Road!
o% Elsternwick: Ripon Grove
o% Upstream of Dandenong rail line!

2% AEP
(50 year ARI)

Some flooding likely in areas shown on 1% AEP flood
maps in Appendix F, particularly in Council drainage
areas.
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Observed Rainfall
(see graph)

AEP of
Observed
Rainfall

Consequence / Impact

Action
Actions may include (but not limited to) evacuation, closure of roads,
sandbagging, issue of warnings and who is responsible

Severe storms resulting in flash flooding cause sewer and stormwater covers to “blow off” which in turn causes contamination of storm / flood water as well as a risk to pedestrians and motorists.
Covers need to be replaced.
If flooding (or high flows) is likely along Main Drains within Glen Eira, it is strongly suggested that the likelihood of downstream flooding and impacts is considered early in an event
and that downstream Municipalities and communities are advised accordingly – for example, Port Phillip in relation to Elster Creek and Elwood Canal – see schematic at Appendix G.

31mm in 20 minutes
to 59mm in 2 hours

1% AEP
(100 year ARI)

Severe deep flooding likely similar to what was
experienced on 4 February 2011 with many houses
flooded over-floor.
On 29 December 2016, severe thunderstorms
delivered 34mm in ~25 minutes and half an hour later
another 20mm in ~15 minutes.

5,197 properties identified as being subject to flooding.
3,358 properties subject to over-floor flooding (see maps at Appendix F) from:
o%
Caulfield South Main Drain within the Caulfield South Main Drain catchment
o%
Crosbie Park Drain within the Koornang Road Main Drain catchment
o%
Graham Avenue Main Drain within the Koornang Road Main Drain catchment
o%
Koornang Road Main Drain within the Koornang Road Main Drain catchment
o%
Murrumbeena Main Drain sub-catchment upstream of the railway line
o%
Murrumbeena Main Drain sub-catchment downstream of the railway line
o%
Elster Creek Main Drain including Elwood Canal within the City of Port Phillip!

Probable
Maximum
Precipitation
(PMP)
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Vulnerable establishments (e.g. hospitals, aged care facilities, schools, etc) within the City of Glen Eira are
detailed in the MEMP. Note that a list is not provided herein in order to avoid issues relating to the
maintenance of identical lists in multiple locations.
!";$ 3-))9$<$=)$*-))9$>,&91.4/$?))-$
6.4.1$

In the lead up to a flood event

It is suggested that data from the following rainfall stations (Caulfield South, Oakleigh South and / or
Caulfield North - see BoM and Melbourne Water websites or FloodZoom for most recent data4) are used to
determine an appropriate rainfall depth for use in the following Flood / No Flood guidance tool. It is further
suggested that either an average value is used to drive the tool or, for a more conservative approach, the
maximum depth from appropriate gauges. This approach will work reasonably well as the IFD gradient across
the Municipality and adjacent areas is minimal.
Two approaches can be used during a rainfall event to determine the likelihood and expected severity of
flooding. Both approaches can be used simultaneously using the same copy of the tool. Unless there are
unusual circumstances, actions as per the Flood Intelligence Card should be initiated as soon as the
tool suggests flooding is likely. Response can be escalated if the tool indicates an increase in the expected
severity of flooding.
Approach 1: Using the total rainfall depth obtained from the start of the event (discount early drizzle or very
light rain), plot the rainfall depth against elapsed time on a copy of the tool. A new plot should be started on
receipt of data for each new time step and existing plots should be extended using the new data. Assess the
likelihood and expected severity of flooding from the curves with due regard for included notes. A crossing of
the curves by any of the plots indicates that flooding of around that severity is likely.
Approach 2: Discount the early lighter rain from consideration (i.e. begin calculating rainfall depth from start
of heavy rain) and plot rainfall depth against time on a copy of the tool. A new plot should be started on receipt
of data for each new time step and existing plots should be extended using the new data. Assess the
likelihood and expected severity of flooding from the curves with due regard for included notes. A crossing of
the curves by any of the plots indicates that flooding is likely.
A word of caution. The tool is based on a number of gross assumptions and generalisations. A strength of
the tool is that it does provide a quick ball-park answer to questions such as “will we flood” and “how bad will it
be”. However, the tool is indicative only and while it will not always indicate the expected severity of flooding
correctly, it will usually give a heads-up to severe flooding and thus of likely consequences. The tool is not
location specific and does not enable accurate predictions of expected flooding, peak flood heights, the time of
flood peak, the severity of expected flooding or the likely consequences
6.4.2$

After a flood event

After a flood event, plot the event rainfall depth with a date on the tool and include an overview of the event,
including antecedent conditions, in Appendix A of this MFEP.%
%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
4 % Note that if rainfall data is not available from these stations, consider using data from the rain gauges at Hampton;
Elsternwick Drain at Head Street; Gardiners Creek at Gardiners; Gardiners Creek at Ashwood.%
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There are five stages in the evacuation process: decision, warning, withdrawal, shelter and return.

:;( "</97(:(=(%70393,4(2,(#./01/27(
The Incident Controller may make the decision to evacuate an at-risk community under the following
circumstances:
!%

When life and safety are at risk;

!%

Properties are likely to become inundated;

!%

Properties are likely to become isolated and occupants are not suitable for isolated conditions;

!%

!%
!%

Public health is at threat as a consequence of flooding and evacuation is considered the most effective risk
treatment. This is the role of the Health Commander of the incident to assess and manage. Refer to the
State Health Emergency Response Plan (SHERP) for details);
Buildings have been made uninhabitable;
Essential services have been damaged and are not available to a community and evacuation is considered
the most effective risk treatment.

The following should be considered when planning for evacuation:
!%

Anticipated flood consequences and their timing and reliability of predictions;

!%

Size and location of the community to be evacuated;

!%

Likely duration of evacuation;

!%

Forecast weather;

!%

Flood models;

!%

Predicted timing of flood consequences;

!%

Time required to conduct the evacuation;

!%

Time available to conduct the evacuation;

!%

Evacuation priorities and evacuation planning arrangements;

!%

Access and egress routes available and their potential flood liability;

!%

Current and likely future status of essential infrastructure;

!%

Resources required to conduct the evacuation;

!%

Resources available to conduct the evacuation;

!%

Shelter including Emergency Relief Centres, Assembly Areas etc.;

!%

Vulnerable people and facilities;

!%

Transportation;

!%

Registration;

!%

People of CALD background and transient populations;

!%

Safety of emergency service personnel;

!%

Different stages of an evacuation process.

The decision to evacuate should be made in consultation with the MERO, MERC, DHHS, Health Commander and
other key agencies and expert advice (e.g. Melbourne Water, BoM and Flood Intelligence specialists).
The following Evacuation Checklist can be used as a guide when evaluating the need for evacuation in a
particular area as a result of flooding.
The table below details triggers for evacuation, if these circumstances are predicted or are likely to occur,
evacuation should be considered.
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Sector

Gauge

Trigger

The table below details time required to evacuate established areas.
Sector

Likely time required for evacuation
(including resource assumptions)

>;( "</97(>()(?/54346(
Warnings may include a warning to prepare to evacuate and a warning to evacuate immediately. Once the
decision to evacuate has been made, the at-risk community will be warned to evacuate. Evacuation warnings
can be disseminated via methods listed in Part 3 of this Plan.
Evacuation warning messages will be developed and issued by VICSES in consultation with the MERO, MERC,
DHHS and other key agencies and expert advice (e.g. Melbourne Water, BoM and Flood Intelligence specialists).

@;( "</97(@()(?32<-5/A/+(
Withdrawal will be controlled by the VicPol Evacuation Manager. The Evacuation Manager is responsible for
managing the withdrawal which will include developing an evacuation plan which clearly identifies activities and
timelines as well as the roles and responsibilities of any agencies involved.
VICSES will provide advice regarding the most appropriate evacuation routes and locations for at-risk
communities to evacuate to, etc.
VICSES, MFB, AV and Local Government will provide resources where available to support VicPol / VicRoads
with route control and may assist VicPol in arranging evacuation transportation.
VicPol will control security of evacuated areas.
Evacuees will be encouraged to move using their own transport where possible. Transport for those without
vehicles or other means will be arranged – refer to the Glen Eira City Council MEMP, Part A1.
Possible evacuation routes to be used:
Sector

Evacuation Route

Evacuation route closure point or
circumstances

Special needs groups are identified in Council’s Vulnerable Persons Register. Further information on Council’s
Vulnerable Persons Register can be obtained from the MERO or MRM.
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Relief Centres and / or assembly areas which cater for people’s basic needs may be established to meet the
immediate needs of people affected by flooding. Relief Centres will be determined dependent on the location and
size of the event. Refer Glen Eira City Council MEMP Part C4.
VicPol will liaise with Local Government and DHHS (where regional coordination is required) via the relevant
control centre to plan for the opening and operation of relief centres. This can best be achieved through the
Emergency Management Team (EMT).
!438/+(C<7+275(

Animal shelter compounds will be established for domestic pets and companion animals of evacuees. Animal
shelters will be determined dependent on the location and the size of the event.
The requirement for animal management in Glen Eira is not expected to be excessive or involve large livestock
animals.
Matters relating to the welfare of wildlife are to be referred to DELWP.
D/5/./49(

No arrangements exist for the evacuated of caravans.
E7.77(#4.35,487429(

Not applicable to the City of Glen Eira.
&9,+/27-("5,F752379(

Not applicable to the City of Glen Eira.

G;( "</97(G()(H72154(
Return will be consistent with the Strategic Plan for the Return of Community.
The Incident Controller in consultation with VicPol and other relevant agencies will determine when it is safe for
evacuees to return to the affected area / their properties and will arrange for the notification of the community.
VicPol will manage the return of evacuated people with the assistance of other agencies as required.
Considerations for deciding whether to evacuate may return to the affected area include:
!%

Current flood situation;

!%

Status of flood mitigation systems;

!%

Size and location of the community;

!%

Access and egress routes available and their status;

!%

Resources required to coordinate the return;

!%

Special needs groups;

!%

Forecast weather;

!%

Transportation particularly for people without access to transport.

I;( %3951F23,4(2,(C75.3079(
Disruption to a range of services can occur in the event of a flood. This may include road closures affecting
school bus routes, damage to water treatment plant affecting potable water supplies, etc.
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The following table will be populated as more detailed analysis of the flood risk is completed.
Service

Impact

Trigger point for action

Strategy / Temporary
Measures

J;( #997423/+(&4K5/925102157(/4-("5,F752L("5,27023,4(
Essential Infrastructure and properties (e.g. residences, businesses, roads, power supply, etc) that require
protection are as follows:
The following table will be populated as more detailed analysis of the flood risk is completed.
Facility

Impact

Trigger Point for action

Strategy / Temporary
Measures

If residents wish to purchase sandbags for use during small scale events, sandbags can be purchased from
Bunnings or other hardware stores. For larger scale events sandbag collection points and filling points will be
determined by the IC if considered appropriate. Community members will be informed of these points depending
on the nature and proximity of the event. Note that as floodwaters are likely to rise quickly within the City of Glen
Eira, sandbags are unlikely to be an effective flood protection measure unless used or placed in position ahead of
rain.

M;( H79017(
The following resources are available within the City of Glen Eira to assist with rescue operations:
!%

Aircraft available through the State Aircraft Unit.

!%

Boats available through VICSES RDO.

!%

VicPol resources available via RERC.

Known high-risk areas / communities at risk (i.e. low lying areas) where rescues might be required include:
!%

There are no identified communities at risk.
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Flood Warning products and Flood Class Levels can be found on the BoM website. Flood Warning products
include Severe Thunderstorm Warnings, Severe Weather Warnings, Flood Watches and Flood Warnings.

>(
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The BoM can forecast the environment in which severe thunderstorms or small scale weather systems that are
locally intense and slow moving may occur and provides a generalised service to that effect. However, it is not
yet scientifically possible to predict individual flash flooding events except on time scales of tens of minutes at the
very best.

@(
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The BoM issues warnings of flash flooding when it becomes apparent that a Severe Thunderstorm or Severe
Weather event has commenced which may lead to flash flooding or when flash flooding has commenced.

B(
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Flood watches are issued by the BoM to notify communities and other stakeholders within broad areas (rather
than specific catchments) of the potential flood threat from a developing weather situation. They provide a ‘heads
up’ of likely flooding.
Flood watches are based on an assessment of the developing weather situation and indicators of current
catchment wetness. They provide generalised statements about expected forecast rainfall totals, the current
state of the catchments within the target area and the streams at risk from flooding. Instructions for obtaining rain
and stream level observations and access to updated Watches and Warnings are also included.
Normally, the BoM would issue a Flood Watch 24 to 36 hours in advance of any likely flooding and issue updates
as required. If at any time during that period there was an imminent threat of floods occurring, the Flood Watch
would be upgraded to a Flood Warning.

G(

*+,,-(?/543469(

Flood Warnings are firm predictions of flooding based on actual rainfall and river height information as well as the
results of stream flow based models of catchment behaviour that take account of antecedent conditions (i.e. the
‘wetness’ of the catchment, storage levels within dams, etc) and likely future rainfall. Releases from dams are an
essential input to such models.
Flood warnings are categorised as ‘minor’, ‘moderate’ or ‘major’ (see BoM website for an explanation of these
terms and current flood class levels) and indicate the expected severity of the flood for agreed key locations along
the river.
As there are no rivers or streams within the City of Glen Eira, flood warnings issued do not apply to the
Municipality.

I(
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VICSES distributes flood emergency information to the media through “Flood Bulletins”. Flood Bulletins provide
BoM Flood Warning information as well as information regarding possible flood consequences and safety advice,
not contained in BoM Flood Warning products. VICSES uses the title Flood Bulletin to ensure emphasis is placed
upon BoM Flood Warning product titles.
The relevant VICSES Region Headquarters or the established ICC will normally be responsible for drafting,
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authorizing and issuing Flood Bulletins, using the One Source, One Message (OSOM) system.
Flood Bulletins should refer to the warning title within the Bulletin header.
Flood Bulletins should follow the following structure:
!% What is the current flood situation;
!% What is the predicted flood situation;
!% What are the likely flood consequences;
!% What should the community do in response to flood warnings;
!% Where to seek further information;
!% Who to call if emergency assistance is required.
It is important that the description of the predicted flood situation is consistent with and reflects the relevant BoM
Flood Warning.
Flood Bulletins should be focused on specific gauge (or in the absence of gauges, catchment) reference areas,
that is the area in which flood consequences specifically relate to the relevant flood gauge.
Flood Bulletins should be prepared and issued after receipt of each Flood Watch and Flood Warning from the
BoM, or after Severe Weather or Thunderstorm Warnings indicating potential for severe flash flooding.
To ensure Flood Bulletins are released in a timely manner, standardised Flood Bulletins may be drafted based on
different scenarios, prior to events occurring. The standardised Flood Bulletins can then be adapted to the
specifics of the event occurring or predicted to occur.

J(
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There are no specific local flood warning systems or arrangements in place within the City of Glen Eira.
@
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Council is currently in the process of finalising flood mapping information throughout the City of Glen Eira.
Accordingly, the information provided in this Appendix and the associated maps cannot be confirmed and is
subject to review and finalisation. The information is provided as guidance only and Council cannot guarantee
the accuracy or completeness of the information. Council will not be liable for any loss or damage sustained by
you or any third party in relying on the information in this Appendix and the associated maps. If you provide the
information to any third party you must also provide the contents of this disclaimer. Note also that information
about flood levels is separate to, and does not take into account, Council’s planning controls or policies.

>(
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Maps considered useful to flood response are included in this Appendix. They include:
"%

"%

"%

"%

"%

"%

"%

A map showing the Municipal boundary together with the extent of the catchment for each of the nine (9)
drains within the City of Glen Eira (sourced from the Flood Management Plan, April 2012 prepared by Engeny
Pty Ltd for Glen Eira City Council and Melbourne Water).
A set of three maps showing the underground stormwater drainage pipe network within the City of Glen Eira
together with the 1% AEP (100-year ARI) flood extents from all drains (sourced from the Flood Management
Plan, April 2012 prepared by Engeny Pty Ltd for Glen Eira City Council and Melbourne Water).
A set of three maps showing flooding hot spots within the City of Glen Eira together with the 1% AEP (100year ARI) flood extents from all drains (sourced from the Flood Management Plan, April 2012 prepared by
Engeny Pty Ltd for Glen Eira City Council and Melbourne Water).
A single map showing flooding hot spots within the City of Glen Eira together with the Main Drains 1% AEP
(100-year ARI) flood extents (prepared by Melbourne Water for VICSES using VICSES data).
A single map showing the Main Drains 1% AEP (100-year ARI) flood extents within the City of Glen Eira
(prepared by Melbourne Water for VICSES).
A single map showing the location of historical flood event impacts: 1916 to 2011 (prepared by Melbourne
Water for VICSES).
A set of twenty-four maps (prepared by Melbourne Water for VICSES) that show:
!% The Main Drains 5%, 2% and 1% AEP (20-year, 50-year and 100-year ARI) flood extents;
!% Properties likely to be flooded over-floor by the Main Drains 5%, 2% and 1% AEP (20-year, 50-year and
100-year ARI) flood events; and
!% The likely depth of flooding on all roads during a 1% AEP (100-year ARI) flood event in the Main Drains.

!
Note that:
"%
Maps showing the Special Building Overlay and Land Subject to Inundation Overlay are included in the Glen
Eira Planning Scheme can be used as a guide to areas that may flood during an event. The maps can be
found in hard copy form at the Council’s main office or online at the Department of Planning and Community
Development website (see the list of references in Appendix G).
"%

Maps showing 1 in 100-year ARI (1% AEP) flood extent and floodways (together with volume, height and
water quality data) are available from the Victorian Water Resources website (see the list of references in
Appendix G).

%
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Schematics detailing the drainage catchments relevant for this municipality have been included in this
Appendix. Each Schematic outlines the drainage system comprising of rivers, creeks or storm-water drains
contained within one of the major catchments in the Port Phillip and Westernport Region.
Within each Schematic, there are details useful to flood response such as those relating to gauges, towns, rivers,
creeks, drains and reservoirs. Historical facts and figures may also be shown.
The schematics also detail the response boundaries for SES Units and local government, and provide a reference
link to the corresponding MFEP.
Details within these Catchment Schematics reflect those contained within either other sections of this MFEP or
refer to other MFEPs. These details have been filtered to contain only key facts. For more information on a gauge,
drainage system or town consult the corresponding Flood Emergency Plan
Note that not all waterways or drains are included in the schematics, only those that are likely to contribute to
flooding further on along the drainage system. Note also the flow direction; the schematics either flow from the top
of
the
page
to
the
bottom,
or
vice
versa.
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The following information was provided to VICSES by the City of Glen Eira in late 2017 in response to requests
from residents for more information about the Council drainage network and related matters, and to inform and
assist VICSES’ door-knock flood awareness raising activities within the municipality.
The FAQ’s supplement the VICSES Floods and Storms information for the city and provide information on:
!%

Stormwater drainage and flood information.

!%

Council, Melbourne Water and SES drainage and flood management responsibilities.

NOTE that some of the following has been edited since being provided to VICSES and additional material
added.
My property and street is flooded after a significant storm, who do I contact?
In a flood emergency, residents are asked to contact the SES directly on 13 25 00. SES are responsible for
responding to emergency flooding issues.
How does the drainage system work?
When it rains, some water naturally seeps into the ground, while the rest makes its way through the drainage
systems, into channels, rivers and creeks and eventually into the bays, or directly to the bays through stormwater
drain beach outlets.
In urban built-up areas with houses, shops and roads, we need to create alternative ways for this water to drain
away. During heavy rain and storms, large amounts of water can build up quickly and without adequate drainage
this water flows towards low-lying land and can cause flooding, damage and safety risks.
For this reason, Melbourne Water (MW) works with local councils to provide a drainage system that carries
stormwater away from built-up areas and into creeks and rivers.
In Glen Eira, the drainage system comprises of:
•% Large MW drains which mostly discharge into Port Phillip Bay;
•% Council’s network of underground pipes and pits in roads, easements and reserves;
•% VicRoads and Council road gutters; and
•% Private drains for buildings and structures that discharge directly to Council drains.
Glen Eira is in a relatively unique position in that:
•% All Council drains connect into larger MW drains.
•% There are no open waterways such as creeks within the City.
•% Two large MW drains from neighbouring municipalities run through the city.
Who is responsible for drainage infrastructure?
MW and Council share responsibility for most of the city drainage system:
•% MW installs and maintains the large sized main drains system.
•% Council manages the local drainage network, including street gutters, street drain pits, pipes and easement
drains.
•% Individual property owners are responsible for internal drainage systems on their property such as roof gutters,
downpipes and house drains which generally connect to Council drainage systems.
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Council and property owner’s maintenance responsibilities for storm water drains are as shown in the diagram
below:

%
Why does flooding occur?
Floods are natural and inevitable, and highly urbanised large cities like Melbourne cannot be protected from all
flooding. Rainwater is not readily absorbed into the ground and tends to runoff into lower lying areas.
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Most flooding problems occur because older suburbs like Glen Eira were built to different drainage design
standards from those that apply today. Suburbs developed before the mid to late 1970s did not need to plan for
how water would flow over land when the drainage system was full. This means that the excess floodwater still
follows natural valleys and drainage paths, which sometimes run through properties and affected houses. There is
no statutory obligation on MW and Council to upgrade those drainage systems in place prior to the late 1970s to
the current standards. Council however does have a rolling program to upgrade drains as part of the capital works
budget.
Underground piped drainage systems are designed and constructed up to a certain size. We cannot build local
drainage systems that can cope with all floods. Hence there are times when the rainfall will outstrip the capacity of
the MW and Council underground drainage system. During high intensity rainfall (for example intense summer
thunderstorms) the amount of water can lead to MW and Council drains overflowing, causing flash flooding. Flash
flooding occurs with little warning, and only lasts a short time, but can cause severe localised damage. It also flows
quickly, and can be dangerous.
Who is responsible for management of severe storm impacts in Glen Eira?
Under the Water Act 1989, MW is the regional drainage and floodplain management authority. MW is responsible
for managing the flooding for major storm events, while Council is responsible to maintain and upgrade Council
drains for flows from minor but more frequent storm events.
What is the one in 100-year storm event?
Storms are classified using historical rainfall data and statistical probability of occurrence. A one in 100 year storm
event is a storm with characteristics that are only expected to occur on average once every 100 years (therefore
has a 1% chance of occurring in any one year).
Subdivisions developed after 1975 were mandated to incorporate drainage systems that could safely
accommodate overland flows from a 100 year storm event
The 100 year storm event (with a 1% chance of occurring in any one year) is the basis for identifying land subject
to flooding and determining appropriate controls under the Water Act 1989 and for setting minimum building
requirements under the Building Act 1993.
What is the Special Building Overlay (SBO) and what is its purpose?
The SBO identifies areas prone to overland flooding as a result of council drains or MW main drains exceeding
their capacity in a one in 100 year storm event. It was introduced by MW in 2002 in Glen Eira as an overlay in the
Glen Eira Planning Scheme.
The existing SBO is one control established by MW to protect the construction of new dwellings in flood risk areas
from the 100 year storm event. The SBO does not however protect existing dwellings from flooding from the 100
year storm event.
The SBO sets appropriate conditions and floor levels for development to minimise any flood risk to developments.
The overlay requires a planning permit for buildings and works.
Why we cannot prevent all floods
It is not feasible for MW or Council to completely eliminate flooding in Glen Eira. This is due to a number of factors:
•% Extreme weather events, which are unpredictable and can exceed forecasts.
•% Previous town planning standards - prior to 1975 developers did not need to plan how water would flow
overland when the drainage system was full.
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While MW can build some drainage infrastructure for areas with extreme flood risk, such as the Murrumbeena main
drain duplication currently under construction, it is not possible to upgrade all old drains due to:
•% Excessive costs – the costs far outweighing the benefits.
•% Social impacts - undertaking such works would disrupt and disturb people, their homes, traffic, livelihood and
access to key services.
•% The time needed to plan and do such works – it would take longer to do than the life of buildings they aim to
protect.
What can be done about flash floods?
Although floods cannot be prevented, Council are working with MW and the community to reduce their severity and
impacts.
Council has, since 2010, undertaken a program of drainage improvement works.
Council has been investing approximately $3.5 million annually on these works to install drainage systems in the
older streets where none existed before, installing flood storage detention systems to mitigate the severity of
flooding and minimise the floor level flooding of dwellings in flood hot spots at risk to repeated flooding.
Council has also modelled and mapped the areas subject to flood risk due to capacity of Council and MW drains
being exceeded during a major storm event. A flood level report can be provided if you intend to build in a flood
prone area subject to overland flows from council drains in a 1 in 100 year storm event.
All properties under the planning scheme have information showing any flooding overlays, under a MW designated
flood prone area (SBO) due to overflow from MW main drains for the major storm event (i.e. the 1 in 100 year
event).
When there is heavy rainfall, why do I sometimes see water coming out of a drain, rather than going into it?
Drains are located below ground and are set to a slope in order to achieve flow – so that they drain properly.
Runoff typically enters drains through side entry pits. Heavy rain results in large volumes of runoff which can drown
out side entry pits. This creates a “head” of water which causes the drain to run full and under pressure. The
pressure can be so high that it forces water out of side entry pits or through drain covers at lower or downstream
locations resulting in or exacerbating flooding. At other locations and because the drain is already full and flowing
under pressure, water cannot get into the drain. Flooding results.
Fixing these issues is not simple. All drains are designed for a limited capacity. Cost is a factor. The older streets in
Glen Eira, built before the 1975 subdivisions act, did not cater for overland flow requirements. They were however
built to the required standards at the time. Any excess runoff not able to be carried away by drains will flow within
the street and over land.
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The following studies maybe useful in understanding the nature of flooding within the City of Glen Eira.
!%

Flooding Investigation 2011 for the Glen Eira City Council, Engeny Pty Ltd, 22 July 2011

!%

Flood Management Plan for Glen Eira City Council and Melbourne Water, Engeny Pty Ltd, April 2012

!%

!%

!%

Special Climate Statement 59 – humidity, heavy rain and heat in central and southern Australia, Bureau of
Meteorology, issued 9 January 2017 (details the weather system that gave rise to the 29th December 2016
flash flooding)
FLOODZOOM – for all available flood extent, depth and related mapping, studies reports and MFEPs as well
as cadastral and related information
http://planningschemes.dpcd.vic.gov.au/index.html Department of Planning and Community Development for
planning scheme flood maps

!%

http://www.vicwaterdata.net/vicwaterdata/home.aspx for historical data on water quality, river heights and flows

!%

http://www.bom.gov.au Bureau of Meteorology for river gauge readings and flood warnings

!%

http://www.floodvictoria.vic.gov.au for information on historic floods in Victoria

!%

http://www.ses.vic.gov.au Victoria State Emergency Service

!%

http://www.ema.gov.au Emergency Management in Australia

!%

!%

http://www.delwp.vic.gov.au/fire-and-other-emergencies Department of Environment Land Water and Planning
emergency management.
COUNCIL, Melbourne Water and VICSES Geographical Information System (GIS) – these contain layers
showing drainage assets, flooding extents, flood related call-out locations, roads, title boundaries and other
useful information.

%
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