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MOLINO STEWAR'L

FOREWORD

In New South Wales the prime responsibility for local planning and the management of flood liable
land rests with local government. To assist local government with floodplain management, the NSW
Government has adopted a Flood Prone Land Policy in conjunction with the Floodplain Development
Manual.

The Policy is directed at providing solutions to existing flood problems and to ensure that new
development is compatible with the flood hazard and does not create additional flood problems.

The Policy sets out four sequential stages in the process of floodplain management:

Stage Summary

Technical assessment to define the nature and extent of
1. Flood Study

flooding.
2. Floodplain Risk Management Comprehensive evaluation of management options with respect
Study to existing and proposed development.

N Formal adoption by Council of a management plan for floodplain

3. Floodplain Risk Management Plan | . P y 9 P P
risks.

Measures undertaken to reduce the impact of flooding on

4. Implementation of the Plan existing development, and implementing controls to ensure that

new development is compatible with the flood hazard.

This Floodplain Risk Management Study and Plan (FRMS&P) constitutes the second and third stage
of the management process for the Canley Corridor catchment. In broad terms, the Floodplain Risk
Management Study has investigated what can be done to minimise the effects of flooding and has
recommended a strategy in the form of the Floodplain Risk Management Plan.

Fairfield City Council commissioned Molino Stewart in 2012 to prepare this report. Council has
obtained financial assistance from the NSW Government through the Office of Environment and
Heritage (OEH) to undertake this project. This document does not necessarily represent the opinions
of the NSW Government or OEH.

The assistance of Council’'s Floodplain Management Committee and officers from Fairfield City
Council and OEH in preparing this document is gratefully acknowledged.
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MOLINO STEWAR'L

EXECUTIVE SUMMARY

Molino Stewart is a specialist Natural Hazard and Environmental Consulting company which was
commissioned by Fairfield City Council (FCC), with financial assistance from the NSW State
Government, to prepare a Floodplain Risk Management Study and Plan for overland flows through the
Canley Corridor. The 258 hectare catchment covers approximately half of the suburbs of Cabramatta,
Cabramatta West, Canley Heights and Canley Vale and drains in a north easterly direction to Orphan
School Creek which is the main tributary of Prospect Creek.

The underground stormwater drainage system in the Canley Corridor was mostly designed when the
area was developed after the Second World War using British design standards of the time. There
were few local rainfall records and it was still not well understood just how much water could flow
through catchments in the rarer storms which are much more intense in Australia than they are in
Britain. This means that when stormwater runoff exceeds the capacity of the road and pipe drainage
network the excess flows find the path of least resistance across the landscape, often through private
properties and, in the more extreme events, through buildings.

FCC has been managing flood risks within the Fairfield LGA for many decades however the impacts
from overland flows have not had as much attention as flooding from creeks until recent years.
Overland flow management in Canley Corridor to date has included:

Application of Council’'s Development Control Plan to ensure new development is compatible with
flood risks

Application of Council’s on-site detention policy to minimise the increase in runoff from new
development

Some dividing fence modifications where these were obstructing significant overland flows.

The purpose of the study was to determine what other measures need to be put in place to manage
overland flows through the catchment. The study was overseen by Council’'s Floodplain Management
Committee, which comprises councillors and staff from Council, officers from the Office of
Environment and Heritage, the NSW State Emergency Service, neighbouring local councils and
several community representatives. There has also been opportunity for residents within the study
area to provide input to the investigation through the engagement process (see Chapter 7).

Principal Outcomes
The principal outcomes of this study include:

A revision of the Flood Study with improved estimates of flood extents, levels, depths and
velocities for the 5 year, 20 year and 100 year average recurrence interval (ARI) floods and
probable maximum flood (PMF) (Chapters 3)

Definition of the flood problem by construction of a property database and assessment of building
inundation, road inundation, evacuation ‘hot spots’ and flood damages; about 48 houses and 19
commercial/industrial premises would be flooded above floor in the 100 year ARI event; the
average annual damages is $3.8 million (Chapter 5)

Mapping of the High, Medium, Low and Very Low flood risk precincts used for planning and
development control

A detailed evaluation of potential floodplain management measures (Chapter 8), including flood
modification measures, property modification measures and response modification measures

A recommended Floodplain Risk Management Plan (FRMP) for the Canley Corridor floodplain
(Chapter 9).
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MOLINO STEWAR'L

Floodplain Risk Management Plan

The draft Canley Corridor Floodplain Risk Management Plan is presented in Table 19 and Figure 38.
The recommended measures have been selected from a range of available measures, after an
assessment of the impacts on flooding, as well as economic, environmental and social considerations.

The recommended measures are summarised below:
Flood modification measures

Maintain the flood model

Update Council's Stormwater Drainage Policy

Continue to maintain stormwater drainage assets

Update Council’'s Urban Area On-Site Detention Policy

Investigate a voluntary fencing modification program between Hughes Street and St Johns Road.
Property modification measures

Seek to voluntarily purchase serious flood risk dwellings and co-ordinate it with FCC’s Open
Space Strategy

Adopt a scheme to raise, redevelop or flood-proof houses flooded above floor in the 5 year, 20
year, or 100 year ARI events where it is economically worthwhile and practical to do so

Revise Chapter 11 of Fairfield City Wide DCP including:

— incorporation of a Very Low flood risk precinct

— adoption of a 300mm freeboard

— removal of the Zone of Significant Flow.
Response modification measures

Update the Local Flood Plan

Develop and implement a community education program

Improve quality and availability of flood risk information at a property scale

Encourage property owners and occupants to evaluate the benefits of flood insurance.
Funding

The total capital cost of implementing the Plan is about $10M, comprised mainly of the Voluntary
Purchase / House Raising / Flood-Proofing Scheme ($7.8M).

Canley Corridor Floodplain Risk Management Study - Final Report \Y
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MOLINO STEWAR'L

GLOSSARY AND ABBREVIATIONS

This Floodplain Risk Management Study utilises the terminology used in the NSW Floodplain
Development Manual (2005). The following Glossary is drawn from that Manual.

annual exceedance probability The chance of a flood of a given or larger size occurring in any
(AEP) one year, usually expressed as a percentage. For example, if a
peak flood discharge of 500 m®s has an AEP of 5%, it means
that there is a 5% chance (i.e., a one-in-20 chance) of a 500
m®/s or larger events occurring in any one year (see ARI).

Australian Height Datum (AHD) A common national surface level datum approximately
corresponding to mean sea level.

average annual damage (AAD) Depending on its size (or severity), each flood will cause a
different amount of flood damage to a flood prone area. AAD
is the average damage per year that would occur in a
nominated development situation from flooding over a very
long period of time.

average recurrence interval (ARI) |The long-term average number of years between the
occurrence of a flood as big as or larger than the selected
event. For example, floods with a discharge as great as or
greater than the 20 year ARI flood event will occur on average
once every 20 years. ARI is another way of expressing the
likelihood of occurrence of a flood event.

BoM Bureau of Meteorology

catchment The land area draining through the main stream, as well as
tributary streams, to a particular site. It always relates to an
area above a specific location.

Consent authority The council, government agency or person having the function
to determine a development application for land use under the
EP&A Act. The consent authority is most often the council,
however legislation or an EPI may specify a Minister or public
authority (other than a council), or the Director General of DPI,
as having the function to determine an application.

Development Defined in Part 4 of the EP&A Act:

Infill development: refers to the development of vacant blocks
of land that are generally surrounded by developed properties
and is permissible under the current zoning of the land.
Conditions such as minimum floor levels may be imposed on
infill development

New development: refers to development of a completely
different nature to that associated with the former land use. For
example, the urban subdivision of an area previously used for
rural purposes. New developments involve re-zoning and
typically require major extensions of existing urban services,
such as roads, water supply, sewerage and electric power.
Redevelopment: refers to rebuilding in an area. For example,
as urban areas age, it may become necessary to demolish and
reconstruct buildings on a relatively large scale.
Redevelopment generally does not require either re-zoning or
major extensions to urban services.
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Disaster plan (DISPLAN)

Discharge

EP&A Act

EPI

Ecologically Sustainable
Development (ESD)

Effective warning time

Emergency management

Flash flooding

Flood

Flood awareness

Flood education

A step by step sequence of previously agreed roles,
responsibilities, functions, actions and management
arrangements for the conduct of a single or series of connected
emergency operations, with the object of ensuring the
coordinated response by all agencies having responsibilities
and functions in emergencies.

The rate of flow of water measured in terms of volume per unit
time, for example, cubic metres per second (m®s). Discharge
is different from the speed or velocity of flow, which is a
measure of how fast the water is moving for example, metres
per second (m/s).

The Environmental Planning & Assessment Act, the principal
planning legislation in NSW.

Environmental Planning Instrument — a generic term for the
suite of planning documents specified under the Environmental
Planning & Assessment ACT and includes State Environmental
Planning Policies (SEPP), Local Environmental Plans (LEP)
and Development Control Plans (DCP).

Using, conserving and enhancing natural resources so that
ecological processes, on which life depends, are maintained,
and the total quality of life, now and in the future, can be
maintained or increased. A more detailed definition is included
in the Local Government Act, 1993.

The time available after receiving advice of an impending flood
and before the floodwaters prevent appropriate flood response
actions being undertaken. The effective warning time is
typically used to raise furniture, evacuate people and their
possessions.

A range of measures to manage risks to communities and the
environment. In the flood context it may include measures to
prevent, prepare for, respond to and recover from flooding.

Flooding which is sudden and unexpected. It is often caused
by sudden local or nearby heavy rainfall. Often defined as
flooding which peaks within six hours of the causative rain.

Relatively high stream flow which overtops the natural or
artificial banks in any part of a stream, river, estuary, lake or
dam, and/or local overland flooding associated with major
drainage before entering a watercourse, and/or coastal
inundation resulting from super-elevated sea levels and/or
waves overtopping coastline defences excluding tsunami.

Flood awareness is an appreciation of the likely effects of
flooding and a knowledge of the relevant flood warning,
response and evacuation procedures.

Flood education seeks to provide information to raise
awareness of the flood problem so as to enable individuals to
understand how to manage themselves and their property in
response to flood warnings and in a flood event. It invokes a
state of flood readiness.

Canley Corridor Floodplain Risk Management Study - Final Report Xiii
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Flood fringe areas

Flood liable land

Flood mitigation standard

Floodplain

Floodplain risk management
options

Floodplain risk management plan

Flood plan (local)

Flood planning area (FPA)

Flood planning levels (FPLS)

Flood proofing

Flood prone land

Flood readiness

The remaining area of flood prone land after floodway and
flood storage areas have been defined.

Is synonymous with flood prone land, i.e., land susceptible to
flooding by the PMF event. Note that the term flood liable land
covers the whole floodplain, not just that part below the FPL
(see flood planning area).

The average recurrence interval of the flood, selected as part
of the floodplain risk management process that forms the basis
for physical works to modify the impacts of flooding.

Area of land which is subject to inundation by floods up to and
including the probable maximum flood event, that is, flood
prone land.

The measures that might be feasible for the management of a
particular area of the floodplain. Preparation of a floodplain risk
management plan requires a detailed evaluation of floodplain
risk management options.

A management plan developed in accordance with the
principles and guidelines in this manual. Usually includes both
written and diagrammatic information describing how particular
areas of flood prone land are to be used and managed to
achieve defined objectives.

A sub-plan of a disaster plan that deals specifically with
flooding. They can exist at state, division and local levels. Local
flood plans are prepared by the SES.

The area of land below the FPL and thus subject to flood
related development controls.

Are the combinations of flood levels and freeboards selected
for floodplain risk management purposes, as determined in
management studies and incorporated in management plans.

A combination of measures incorporated in the design,
construction and alteration of individual buildings or structures
subject to flooding, to reduce or eliminate flood damages.

Land susceptible to flooding by the PMF event. Flood prone
land is synonymous with flood liable land.

Readiness is an ability to react within the effective warning
time. (see flood awareness)

Xiv
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Flood Refuge In an industrial or commercial situation: an area used for
offices or to store valuable possessions susceptible to flood
damage in the event of a flood.

Flood risk Potential danger to personal safety and potential damage to
property resulting from flooding. The degree of risk varies with
circumstances across the full range of floods. Flood risk in this
manual is divided into 3 types, existing, future and continuing
risks:

Existing flood risk: the risk a community is exposed to as a
result of its location on the floodplain.

Future flood risk: the risk a community may be exposed to as
a result of new development on the floodplain.

Continuing flood risk: the risk a community is exposed to after
floodplain risk management measures have been

implemented.

Flood storage areas Those parts of the floodplain that are important for the
temporary storage of floodwaters during the passage of a
flood.

Floodway areas Those areas of the floodplain where a significant discharge of

water occurs during floods. They are often aligned with
naturally defined channels. Floodways are areas that, even if
only partially blocked, would cause a significant redistribution
of flood flow, or a significant increase in flood levels.

Freeboard Itis a factor of safety typically used in relation to the setting of
floor levels, levee crest levels, etc.

Habitable room In a residential situation: a living or working area, such as a
lounge room, dining room, rumpus room, kitchen, bedroom or
workroom.

Hazard A source of potential harm or a situation with a potential to

cause loss. In relation to this manual the hazard is flooding
which has the potential to cause damage to the community.
Two levels of hazard are usually adopted in floodplain risk
management planning:

High hazard: possible danger to personal safety; evacuation
by trucks difficult; able-bodied adults would have difficulty in
wading to safety; potential for significant structural damage to
buildings.

Low hazard: should it be necessary, truck could evacuate
people and their possessions; able-bodied adults would have
little difficulty in wading to safety.

Hydraulics The study of water flow in waterways; in particular, the
evaluation of flow parameters such as water level and velocity.

Hydrograph A graph which shows how the discharge or stage/flood level at
any particular location varies with time during a flood.

Hydrology The study of the rainfall and runoff process; in particular, the
evaluation of peak flows, flow volumes and the derivation of
hydrographs for a range of floods.
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Local overland flooding

Local drainage

Mainstream flooding

Major drainage

Minor, moderate and major
flooding

Modification measures

Inundation by local runoff rather than overbank discharge from
a stream, river, estuary, lake or dam.

Smaller scale problems in urban areas. They are outside the
definition of major drainage in this glossary.

Inundation of normally dry land occurring when water overflows
the natural or artificial banks of a stream, river, estuary, lake or
dam.

Councils have discretion in determining whether urban
drainage problems are associated with major or local drainage.
For the purposes of this study, major drainage involves:

the floodplains of original watercourses (which may now
be piped, channelised or diverted), or sloping areas where
overland flows develop along alternative paths once
system capacity is exceeded; and/or

water depths generally in excess of 0.3m (in the major
system design storm as defined in the current version of
Australian Rainfall and Runoff). These conditions may
result in danger to personal safety and property damage
to both premises and vehicles; and/or

major overland flowpaths through developed areas
outside of defined drainage reserves; and/or

the potential to affect a number of buildings along the
major flow path.

Both the SES and the BoM use the following definitions in flood
warnings to give a general indication of the types of problems
expected with a flood:

Minor flooding: causes inconvenience such as closing of
minor roads and the submergence of low level bridges. The
lower limit of this class of flooding on the reference gauge is
the initial flood level at which landholders and townspeople
begin to be flooded.

Moderate flooding: low-lying areas are inundated requiring
removal of stock and/or evacuation of some houses. Main
traffic routes may be covered.

Major flooding: appreciable urban areas are flooded and/or
extensive rural areas are flooded. Properties, villages and
towns can be isolated.

Measures that modify either the flood or the property or the
response to flooding.
There are three generally recognised ways of managing
floodplains to minimise the risk to life and to reduce flood
losses:
By modifying the response of the population at risk to
better cope with a flood event (Response Modification);
by modifying the behaviour of the flood itself (Flood
Modification); and

by modifying or removing existing properties and/or by
imposing controls on property and infrastructure
development (Property Modification).

Xvi
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Peak discharge The maximum discharge occurring during a flood event.

Probable maximum flood The PMF is the largest flood that could conceivably occur at a
particular location, usually estimated from probable maximum
precipitation, and where applicable, snow melt, coupled with
the worst flood producing catchment conditions. Generally, it is
not physically or economically viable to provide complete
protection against this event.

The PMF defines the extent of flood prone land, that is, the
floodplain. The extent, nature and potential consequences of
flooding associated with a range of events rarer than the flood
used for designing mitigation works and controlling
development, up to and including the PMF event should be
addressed in a floodplain risk management study.

Probable maximum precipitation |The PMP is the greatest depth of precipitation for a given
duration meteorologically possible over a given size storm area
at a particular location at a particular time of the year, with no
allowance made for long-term climatic trends (World
Meteorological Organisation, 1986). It is the primary input to
PMF estimation.

Probability A statistical measure of the expected chance of flooding (see
AEP).
Risk Chance of something happening that will have an impact. It is

measured in terms of consequences and likelihood. In this
context, it is the likelihood of consequences arising from the
interaction of floods, communities and the environment.

Runoff The amount of rainfall which actually ends up as streamflow,
also known as rainfall excess.

SES State Emergency Service

stage Equivalent to water level (both measured with reference to a

specified datum).

stage hydrograph A graph that shows how the water level at a particular location
changes with time during a flood. It must be referenced to a
particular datum.

survey plan A plan prepared by a registered surveyor.

water surface profile A graph showing the flood stage along a watercourse at a
particular time.
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1 INTRODUCTION

1.1 BACKGROUND

Fairfield City Council is responsible for local planning and floodplain management throughout
the Fairfield Local Government Area (LGA). Council has been actively addressing flooding issues in
both major streams and overland flow affected areas since the early 1980's and has a proactive,
ongoing program of preparing and implementing Floodplain Risk Management Plans.

The watercourses in Fairfield City have a history of flooding. The Canley Corridor catchment forms
part of the Orphan School Creek catchment which in turn is part of the larger Prospect Creek
catchment. Major flooding occurred along Prospect Creek and Orphan School Creek in August 1986,
April-May 1988 and February 2001. These floods caused serious financial losses and hardship to a
large number of families and businesses in the area.

Two types of flooding are now recognised to affect properties in Fairfield City — mainstream flooding
and local overland flooding. Mainstream flooding is considered to be the overtopping of a clearly
defined watercourse (river or creek) or body of water (lake) with resulting inundation of the adjoining
land. Local overland flooding usually arises from water flowing across normally dry land as a result of
intense and heavy rainfall. It is in effect the rainfall runoff making its way across the ground on its way
to a creek channel.

Generally, local overland flooding also occurs independently of these large flood events. These are
usually flash flood events that happen within 20 minutes of a storm, therefore the response time can
be quite different to larger duration storm events. These local overland floods can also cause damage
to property and infrastructure and place lives at risk. Furthermore, because overland flows occur
through areas which are not defined watercourses, they often have more development in the
frequently flooded flow paths than say development along a creek’s immediate floodplain. This means
that damages from overland flows can happen much more frequently than damages from mainstream
flooding and potentially have a cumulative impact as significant as the larger mainstream floods.

To address this, Council undertook the Fairfield City Overland Flood Study (FCS and SKM, 2004) to
achieve a range of objectives, including a ranking of drainage areas in terms of severity of flooding for
further investigation.

The Canley Corridor catchment area was the first of the identified areas where a detailed Flood Study
(FCS and SKM, 2009) was undertaken using state-of-the-art hydraulic modelling techniques. The
modelling is further discussed in Section 3.1.

Council now proposes to develop a floodplain risk management plan to address overland flooding in
the Canley Corridor catchment in accordance with the NSW Floodplain Development Manual. This
Plan would set out a suite of measures to manage overland flood risk in the catchment and would
complement other floodplain risk management plans already developed for Fairfield Council.

Canley Corridor Floodplain Risk Management Study - Final Report 1
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1.2 THE STUDY AREA

The study area is located in Fairfield City approximately 32 kilometres south west of the Sydney CBD.
The study area is shown on Figure 1.

The Canley Corridor catchment drains in a north easterly direction to Orphan School Creek which is
the main tributary of Prospect Creek. The 258 hectare catchment covers approximately half of the
suburbs of Cabramatta, Cabramatta West, Canley Heights and Canley Vale. Land uses are
predominantly residential and commercial. The catchment area is largely low density residential with
significant areas of high density residential development east of a line formed by Sackville Street, St
Johns Road and Gladstone Street.

For the most part, development has occurred in a grid of streets running north to south and east to
west though the newer areas of Cabramatta West are less regimented. Housing is dominated by
single storey cottages, with new two storey houses or duplex developments steadily growing in
number throughout the low density area. The lower catchment includes a range of commercial areas,
separated from Orphan School Creek by an open space corridor.

The Canley Vale local town centre is located along Canley Vale Road, between Railway Parade and
Phelps Street. It is adjacent to the Canley Vale railway station. It is characterised by district strip
retailing surrounded by both apartments and single residential dwellings. Duplexes are also common
in this area. Buildings are a variety of styles, heights, sizes and materials and in various states of
repair.

The Canley Heights local town centre starts at the intersection of the Cumberland Highway and runs
along Canley Vale Road in an easterly direction. It is very similar in nature to the Canley Vale town
centre in building style and usage however it is much less flood affected.

A noticeable feature of the development in the area is the residential block size. North of St Johns
Road and east of Sackville Street, block sizes are generally 12.66m wide and 36.21m deep whereas
south of St Johns Road, block sizes are 20.7m wide and 81.1m deep. Block sizes in Cabramatta
West are highly mixed.

1.3 CONTEXT OF STUDY

The continuing occurrence of flooding across NSW has highlighted the importance of managing the
risks associated with flooding. In NSW Government Flood Policy is directed at providing solutions to
existing flooding problems in developed areas, and ensuring that new developments are compatible
with the flood hazard and do not exacerbate existing flooding or create additional flooding problems in
other areas. Under the Policy, the management of flood prone land is primarily the responsibility of
local government. To facilitate this, the NSW Government published in 2005, the "Floodplain
Development Manual: the management of flood liable land" (the Manual) to provide guidance to
Councils in the implementation of the Policy. The NSW Government also provides funding in support
of floodplain management programs.

The Manual describes a floodplain risk management process comprising the sequential stages shown
in Table 1.

In March 2012, Fairfield City Council (Council) engaged Molino Stewart to prepare the Canley Corridor
Floodplain Risk Management Study & Plan (FRMS&P). BMT WBM was engaged by Molino Stewart
as a sub-consultant to review and update the existing Canley Corridor flood model and model
proposed flood mitigation options for the FRMS&P.

2 Fairfield City Council
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Table 1: Floodplain Risk Management Process

Stage Activity

1 Flood Study Determines the nature and extent of the flood
problem for the full range of flood events

2 Floodplain Risk Management Study Evaluates management options for the floodplain
with respect to both existing and future
development.

3 Floodplain Risk Management Plan Involves formal adoption by Council of a plan of
management for the floodplain.

4 Implementation of the Plan Involves implementation of flood risk management
measures, where viable, to protect existing
development. Uses planning controls to ensure
that future development is compatible with flood
hazards.

5 Review of Plan Review of plan to ensure it remains current and
appropriate. A review is normally carried out after
5 - 10 years, subject to the implementation of the
Plan or the occurrence of flooding.

The FMRS&P brings together the relevant data from previous flood studies into a comprehensive set
of management measures for Council. This report pertains to Stage 2 and Stage 3 of the NSW
Floodplain Risk Management Process with the Floodplain Risk Management Plan constituting the final
chapter of the document.

The overall objective of this Study is to develop sufficient and reliable information to assist in the
development of a Floodplain Risk Management Plan for the study area that addresses the existing,
future and ongoing flood risks in accordance with the Manual. This will ensure that the following broad
needs are met:

Reduce the flood hazard and risk to people and property in the existing community
Protect, maintain and, where possible, enhance the creek and floodplain environment, and

Ensure floodplain risk management decisions integrate the social, economic and environmental
considerations.

Fairfield City Council has prepared this document with financial assistance from the NSW Government
through its Floodplain Management Program. This document does not necessarily represent the
opinions of the NSW Government.

1.4 STUDY METHODOLOGY

To meet the overall objective of the project the following steps were undertaken:

The flood model for Canley Corridor was reviewed and updated so that overland flow behaviour
could be understood,;

Flood hazards for people and property caused by the full range of overland flows from the most
common floods through to the Probable Maximum Flood (PMF), which is the largest flood that
could conceivably occur, were estimated using the most recent published research into flood
hazards;
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The extent of development and the population at risk in areas of significant flood hazard were
estimated from recent airphotos and street photography, floor level surveys of highest risk
properties and census data;

The vulnerability of the property and the people that could be exposed to flood hazards were
determined from street photography and census data;

The consequences of flooding for people and property, should they be flooded, and the
probability of that occurring were calculated by using spatial analysis software which combined
flood modelling, terrain, property and census data. This defined the flood risks and included an
estimate of the direct and indirect financial losses likely to be suffered in each flood event;

The latest information from the CSIRO and the Department of Environment and Heritage was
used to estimate how the flood risks might evolve as a result of climate change;

Council's existing environmental planning policies and instruments and long term planning
strategies for the study area, which have the potential to influence future flood risk, were
reviewed

Flood Emergency planning for the study area and available flood warnings and resources for
flood response were determined in consultation with the NSW SES and Fairfield City Council;

Community understanding of their flood risks was determined through surveys and focus groups;

Works, measures and restrictions which may be able to be implemented to reduce the social,
environmental and economic impacts of flooding now and in the future were identified in
consultation with the community;

The effectiveness, practicality, benefits, costs and impacts of the identified works, measures and
restrictions were identified,;

Community and other stakeholder opinion about the flood risks and the identified potential flood
mitigation options was sought;

An objective and transparent process was used for selecting, from the full range of flood
mitigation options, a suite of mitigation options to be implemented;

A plan for implementing the preferred suite of mitigation options was developed.
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1.5 REPORT FORMAT

This report presents the Floodplain Risk Management Study for local overland flooding in the Canley
Corridor catchment. The report includes the sections shown in Table 2.

Table 2: Outline of Report

Chapter

Outline of Content of Section

2. Catchment Characteristics

3. Flood Studies

4. Urban Planning Context

5. Flood Impacts

6. Emergency Management

7. Community and Stakeholder
Engagement

8. Floodplain Risk Management
Options

9. Floodplain Risk Management
Plan

10. References

Describes the natural, built and social characteristics of the
catchment

A discussion on the past Flood Studies, the Modelling Review,
Design Event Modelling, Flood Mapping, Floodplain Classification
and a Climate Change Assessment.

This Section contains reviews of existing NSW Legislation and
Policy, Regional Environmental Plans, Local Environmental
Planning Instruments, Development Control Plans and Planning
Certificates under Section 149 as they apply to Canley Corridor

A description of flood depths, velocities and hazards for the full
range of floods and their impacts on property, heritage items and
biodiversity.

A discussion on the roles of the relevant agencies, a review of the
current Fairfield Local Flood Plan and the role of the community in
emergency management.

Provides details of the Community Engagement Plan and the
results of Agency and Community consultations.

This Section contains a detailed discussion on Property
Modification Measures, Flood Modification Measures and
Response Modification Measures that may be applicable in the
study area. It evaluates the options and then shortlists the most
appropriate options for further inclusion in the Floodplain
Management Plan.

This Section covers the detailed assessment of the selected
options against social economic and environmental, as well as
flood criteria.

This section contains a comprehensive list of references used to
undertake this project.

Fairfield City Council




2 CATCHMENT CHARACTERISTICS

This chapter describes the natural and developed features of the catchment as
well as socio-economic profile of those who live and work in the catchment to
provide some context for the flood studies and how flooding can have direct and
indirect impacts on people and property

2.1 TOPOGRAPHY

The Canley Corridor catchment is located on the Cumberland Plain, which has a predominantly flat
topography and Wianamatta shale derived clay soils (Fairfield City Council, 2010). The catchment
drains from the south west to the north east towards Orphan School Creek which is a tributary of
Prospect Creek. The highest elevation in the catchment is about 40m above sea level along its south
western ridgeline which Cabramatta Road West runs along next to Cabramatta Golf Course. The
lower parts of the floodplain along Orphan School Creek are about 10m above sea level and the creek
itself is three or four metres deep from the top of the bank to the bed of the creek.

The upper parts of the catchment are steeper and the overland flow paths are well defined along clear
depressions in the landscape. Lower in the catchment the terrain is flatter which means that the
floodwaters spread out over a wider area with no clearly defined flow path. In the lower parts of the
catchment street layout becomes a more dominant factor in determining flow paths than does
underlying topography

2.2 BIODIVERSITY ASSETS

It is important to understand the biodiversity assets within a catchment because they may:
be adversely impacted by flooding;
affect flood behaviour by impeding flood flows;
be a constraint to implementing some flood mitigation options
be able to be enhanced when implementing some flood mitigation options

Comprehensive clearing of the catchment for residential, commercial and industrial development has
resulted in a dramatic reduction in natural areas. Figure 2 shows the areas of remnant vegetation
within the Canley Corridor Catchment as identified by a recent survey (Ecological Australia, 2010),
which are all remnants of Cumberland Plain Woodland.

Existing biodiversity assets within the catchment include:

the Orphan School Creek riparian corridor which includes alluvial woodland and in which three
threatened plant species and two threatened fauna species have been found in or near the
Canley Corridor Catchment section of the creek;

Cooks river Castlereagh Ironbark Forest which is an endangered ecological community at the
state level; and

Shale Plains Woodland which is a critically endangered ecological community at both the state
and national level.

Canley Corridor Floodplain Risk Management Study - Final Report 7
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Their condition influences their conservation significance. Specific areas in the catchment identified
as having high, moderate or low conservation significance (Ecological, 2010) include:

Adams Park — tree lined boundary - high conservation significance;

Cabra-Vale Park - high conservation significance;

Canley Vale Primary School - moderate conservation significance;

Cabramatta West Primary School - moderate conservation significance

Private land between Hughes and John Street - low conservation significance;
Private land between John and Gilbert Street - low conservation significance; and

Private land between Gilbert and Broad Street - low conservation significance.

2.3 URBAN DEVELOPMENT

The remnant woodlands which are described in the preceding section would have originally covered
the whole of the Canley Corridor Catchment which was part of the traditional lands of the Cabrogal
tribe for thousands of years. The catchment was part of a 13,000 acre land grant created by Governor
King in 1803 for agriculture to support a male orphan school (Bubacz, 2007). Later in the 1800s it was
subdivided and Sir Henry Parkes built a mansion near the railway line between Fairfield and
Cabramatta. He named it Canley Grange after his birthplace in Warwickshire, England.

Cabramatta and Canley Vale were regarded as a single community and from the 1920’s it was known
as Cabravale. In 1899, the municipality of Cabramatta and Canley Vale, which had been established
in 1892, was redivided, and the two separate wards were gazetted on 8th January 1900. In 1948, they
became part of the Fairfield local government area. Canley Vale's first public school opened in 1884
(Vance, 1991).

By 1943 significant subdivision had occurred and most of the road network which exists today had
been constructed for anticipated urban development. As can be seen in Figure 3, which is an air
photo from this time, housing was concentrated around the streets close to Cabramatta railway station
but after the Second World War urban development took off and continued through until the late
1970s. Through this period residential buildings were mostly small detached houses on large blocks
and during the 1950s and 1960s the majority of these were of fibro or weatherboard construction.
Commercial development occurred around the centres of Canley Heights, Canley Vale and
Cabramatta.

Since that time urban consolidation and redevelopment has taken place with there now being:

a large precinct close to the railway line with many residential flat buildings or townhouse
developments;

attached or detached dual occupancy dwellings on some of the larger lots

large houses replacing the original small house either through extension or complete
reconstruction, often in brick.

The current land use zonings are shown in Figure 4 which suggests that the catchment landuse will
continue to be predominantly residential but:

Further townhouse development could occur east of Sackville St between Pevensey St and
Orphan School Creek

Residential flat buildings could occur close to Canley Heights town centre with townhouse
development occurring several blocks back from that.

Canley Corridor Floodplain Risk Management Study - Final Report 9
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2.4 HERITAGE VALUES

Heritage consists of those places and objects the community has inherited from the past and have
indicated a desire to hand on to future generations. Our heritage gives us a sense of living history and
provides a physical link to the work and way of life of earlier generations. It enriches our lives and
helps us to understand who we are today.

Although the Canley Corridor was occupied by Aboriginal people for many thousands of years, and
was the traditional lands of the Cabrogal tribe, the extensive urban development which has taken
place in the past 70 years has removed most traces of Aboriginal occupation. A search of the
Aboriginal Heritage Information Management System (AHIMS) revealed that there are records of three
indigenous heritage items on the northern boundary of the catchment in the public reserves along
Orphan School Creek.

They consist of an open campsite, an open campsite with a scarred tree, and an undefined artefact.
Their recorded locations are shown in Figure 5. It is not known whether they are still extant or have
been removed. These locations are more affected by flooding from Orphan School Creek than
overland flows from Canley Corridor.

The Canley Corridor catchment also includes sites of non-indigenous heritage significance, not only
for the immediate catchment area but also for the wider Sydney basin. The non-indigenous heritage
sites within the catchment area are listed in Table 3 and Table 4. These sites have been extracted
from the Australian Heritage Places Inventory, items listed under the NSW Heritage Act, items listed
by State Agencies and items/locations listed in the various LEPs. These sites are also shown on
Figure 5.

The vast majority of the heritage listed sites shown here are above the 100 year ARI flood level
however they are affected, to varying degrees, by floods up to the PMF. They will need to be
considered, where relevant, to flood mitigation options.

Canley Vale (Orphan School Creek) Viaduct 1891 is also affected by flooding from Orphan School
Creek.

Table 3: Items listed by Local Government and State agencies under s.170 NSW State agency heritage register.

Item Name Address Suburb
Canley Vale (Orphan School Creek) Orphan School Creek; Canley Vale
Viaduct 1891 Railway Parade

Table 4: Items listed Fairfield LEP

Iltem Name Address Suburb
Corner Shop 2 Canley Vale Road Canley Vale
Westacott Victorian Cottage 110 Railway Parade Canley Vale
Church 136 John Street Cabramatta
Kwan Yin Temple 2 Second Avenue Canley Vale
Railway Viaduct Stuart & Canley Vale Rd Railway Parade Canley Vale
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2.5 SOCIAL PROFILE

2.5.1 Background

A general understanding of the makeup of the community potentially affected by flooding is an
essential factor in the development of floodplain management measures. For example, if the
community features a number of languages or has little formal education then methods of
communication and education in relation to flooding must reflect that. If the internet is not widely used,
then a “social media” campaign to raise awareness may not be as effective as planned. Age and
income can be indicators of vulnerability during response and recovery.

Accordingly, a limited social profile of the community in the Canley Corridor catchment was developed
from the 2011 Census data and is detailed in Appendix A along with a comparison to data for Fairfield
LGA and Sydney.

Census data is not defined by the catchment boundary; it utilises statistical areas that, in many cases,
extended beyond the study area boundary (see Figure 6). Although data is collected in smaller areas,
referred to as Mesh Blocks, the information is not reported at a Mesh Block level, other than dwelling
and population counts, for privacy reasons.

For this study, the statistical areas used were:
Cabramatta - Lansvale
Cabramatta West - Mount Pritchard
Canley Vale - Canley Heights

Once the individual data for each statistical area had been accessed, an area wide average was
calculated to provide a picture of the social profile of the study area. This picture is not
comprehensive and greater detail can be obtained from the Census website:

http://abs.gov.au/websitedbs/censushome.nsf/home/quickstats.
Fairfield City Council also has specially assessed data relating to the LGA; this can be found at:

http://profile.id.com.au/fairfield.

2.5.2 Statistics of Interest

The following is a brief discussion of a selection of statistics which may have relevance to:
Vulnerability to flood impacts
Ability to receive information before, during or after a flood

Ability to comprehend communications in relation to flooding including planning controls,
resilience education, flood warnings, emergency response orders and recovery actions

Ability to recover from flooding

While there is some variation between the statistical areas, the variation is not great and the following
discussion is likely to be a reasonable reflection of the floodplain as a whole.
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a) Age and Household Structure

The study area has a relatively young profile compared to the Sydney Average, with 62.75% of the
population under 44 years of age and 88.7% under 64 years of age. This is shown in Table 5.
However, the 11% of the population that is 65 or over may be particularly vulnerable to the impacts of
flooding, have communication challenges and find it difficult to recover after a flood. This will be
particularly the case if they live alone as 17% of the population does.

Table 5: Age Distribution - Three Tributaries catchment

Age Group Percentage
0-19 years 28.63
20-44 years 34.60
45-64 years 24.50
65-84 years 10.70
85- and over 1.53

b) Cultural and Linguistic Diversity

About 60% of the population was born outside of Australia with Chinese and Viethamese being the
predominant ancestries. Only about 21% of the households speak English alone and about 77% of
households speak two or more languages at home. This means that there are at least 2% of
households which do not speak English.

The languages other than English with the greatest usages are Viethamese, Cantonese, Arabic and
Khmer. Any communications with these communities will need to not only recognise this linguistic
diversity but also any potential cultural barriers to communication.

¢) Education

Nearly 10% of the population have never attended school and a further 12% did not complete more
than the equivalent of Year 8 education. Of the 23% who have some form of tertiary education,
almost half of them have vocational training.

This means that a significant proportion of the population might not be literate, even in their first
language let alone in English. It will be important that the means of communication and the
terminology used to describe technical concepts is appropriate to the ability of the community to
comprehend the information.

d) Employment and Income

About half the population participate in the labour force and about 10% of the population is
unemployed. Median weekly household incomes are around $1,000 per week which puts them about
$10,000 p.a. below the NSW state median. This may affect the ability of some people to participate in
property modification options, to take flood preparedness actions or to recover following a flood.

e) Home Ownership

About one third of the dwellings in the catchment are rented with the remainder owner occupied with
about half of these owned outright by the owners and the others mortgaged. About one quarter of
detached dwellings are rented and about half of the townhouses and residential flats are rented.
Home ownership could be relevant to willingness to participate in property modification options.
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f) Internet Access

The internet access data is only provided across the entire Fairfield LGA and thus some caution is
required in applying this data too specifically to the study area.

However, the general trend is that approximately 25% of all residences do not have an internet
connection and where there is a connection, it is most likely to be broadband — it is not stated whether
that connection is cable or wireless nor the length of time connected. Thus, while there is a significant
movement to provide flood education and warning messages by internet, there remains a sizable
proportion of the community for whom more conventional methods of engagement will continue to be
required. The results are detailed in Table 6.

The census results are somewhat contradicted by the results published in the recent report
“Community Flood Education and Awareness in Fairfield City” (Molino Stewart, 2012) in which with
60% of respondents to a Council survey indicated that they had no internet access. This does indicate
that emphasis should be placed on communication methods for flood education and flood warning on
methods other than websites, especially in areas where there are significant older populations where
‘traditional’ communication means such as newspapers and radio should be used in flood education.

Table 6: Internet Access (Fairfield LGA) by Dwelling Structure

Semi-
detached,
Separate row or Flat, unit or Other Not
terrace ;
house apartment dwelling stated
house,
townhouse Total
etc.
No Internet connection 9,435 2,026 2,582 63 12 14,118
Type of Internet connection:
Broadband 27,675 4,616 3,119 80 35 35,525
Dial-up 1,091 230 214 3 3 1,541
Other 1,163 259 306 3 3 1,734
Total 29,929 5,105 3,639 86 41 38,800
Internet connection not stated 1,981 458 467 14 0 2,920
Total 41,345 7,589 6,688 163 53 55,838

(a) Where a dwelling has more than one type of Internet connection, only one is recorded.

(b) Excludes 'Visitors only' and 'Other non-classifiable' households.

2.5.3 Conclusion

The social profile is limited in its extent and it is acknowledged that there are a number of other ways
of describing the community such as level of interconnectedness, socio-economic disadvantage,
relationship to government/authority, level of flood awareness, etc. that are important in understanding
the community’s receptivity to floodplain risk management options such as flood emergency response,
flood modification and property modification. However, for the purposes of a floodplain risk
management study and plan, which identifies options and recommends further actions, the profile as
developed is suitable. Depending on the type of option selected, a more comprehensive social profile
may or may not be needed.
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3 FLOOD STUDIES

3.1 OVERLAND FLOW LEGACY

As with many areas of Sydney, the suburbs within the Canley Corridor catchment were rapidly
converted from farmland to urban development following the Second World War. At the time there
were few local rainfall records and engineering design calculations were done with a slide rule. Most
of the drainage network would have been designed using British design standards of that time.

As development continued into the 1960s and 1970s flow estimation and design techniques improved
but it was still not well understood just how much water could flow through catchments in the rarer
storms which are much more intense in Australia than they are in Britain. It is only in the last few
decades that this has been properly appreciated and the rainfall data and computer technology has
been available to better understand and estimate the full range of rainfall and runoff which is possible.

However, even in new subdivisions it is not economically feasible or socially desirable for stormwater
pipes to be built large enough to take runoff from every possible storm. Rather, pipes are designed to
take the frequent events and excess flow finds its way overland to the main watercourses. In older
suburbs, such as those in the Canley Corridor catchment, no formal provision was made in urban
designs for designated overland pathways for flows to follow in the biggest storms.

This means that runoff finds its own way across the landscape following the path of least resistance
which includes the original swales and dips in the landscape as well as those created by the
construction of roads and houses. This often results in roads becoming torrents which can divert
down driveways and through private property including yards, garages, houses and shops which are
at lower parts of the local landscape.

Over time these overland flooding problems have been made worse by the intensification of
development. When the drainage network in the Canley Corridor was first designed and built the
roads were unsealed, the housing blocks were large and the houses were small. This meant that
there were large areas for the rainfall to soak into the ground before the ground became saturated and
the excess rainfall became overland flow. Over time roads have been sealed, land has been
subdivided and small houses have been replaced with larger houses, townhouses and home units.
This has increased the amount of runoff for any particular storm event and the pipes fill more
frequently and overland flooding occurs more often.

Canley Corridor has had little opportunity to adapt to this increase in runoff because the lower parts of
the catchment were developed first and development has progressively spread further up into the
catchment. This has meant it has not been possible to increase the size of the pipes in the extensive
network which is under the established areas (including under some buildings) to take the additional
runoff from new areas.

3.2 MODERN FLOOD MODELLING

Since the 1980s, computer based flood models have been increasingly used to better understand
flood behaviour for both main channel flooding and for overland flows. The modelling is done in two
steps:

Hydrology modelling — this is used to estimate how often it rains, how much rain falls and how
much of the rain becomes runoff. There are various models able to do this, ILSAX, XP-RAFTs
and DRAINS being some which are commonly used for this purpose in small urban catchments
in Australia.

Hydraulic modelling — takes the runoff from the hydrology modelling and calculates how it will
move across the landscape and through the drainage network including how fast, deep and
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broad it will flow. Early computer models were only able to model the flow in on dimension (along
a pipe, drain on landscape low point) but new models are capable of modelling flow in two
dimensions which more accurately models how flows spread across the landscape. DRAINS,
XP-RAFTS, HEC-RAS and TUFLOW are all capable of undertaking hydraulic modelling.

3.3 PREVIOUS FLOOD STUDIES

As noted in Section 1.1, Fairfield City Council had been addressing flood issues since the 1960’s
however the primary focus was on mainstream flooding. Overland flows were usually addressed as
part of stormwater drainage design. The concept of local overland flooding was first officially
introduced in the NSW Floodplain Management Manual in 2001 and it became incumbent on Councils
to consider the impacts of overland flooding.

Shortly afterwards Fairfield City Council undertook the Fairfield City Overland Flood Study (Fairfield
Consulting Services and SKM, 2004) to achieve a range of objectives, including a ranking of drainage
areas in terms of severity of flooding for further investigation. Canley Corridor was identified as a high
priority for further investigation.

Prior to the 2009 Canley Corridor Overland Flood Study (SKM and FCS), the only previous overland
flood analysis of the study area was the “Canley Vale-Cabramatta Drainage Investigation” undertaken
by Dalland & Lucas Pty Ltd in 1990. That study was undertaken in response to redevelopment in the
previous 10 years, as well as the State Government'’s release of a medium density development policy
to encourage the re-development of large residential blocks with existing services. A computer model
(ILSAX) was built for the existing drainage system. Due to a lack of gauged information, the model
was not calibrated, but default parameters were chosen based on other catchment areas within the
Sydney area. The study determined pipe hydraulic grade lines and overland discharges for a range of
flood return periods and durations. Locations were identified where the quantity of overland flow
exceeded the capacity of the conventional drainage systems and where measures may be required to
address this. The study recommended that Council utilise the ILSAX model to determine the
permissible site discharge for all new developments so that the quantity of overland flow does not
exceed existing flows and that further investigation is undertaken of other measures to reduce the
quantity of overland flow.

In August 2005 Council commissioned Sinclair Knight Merz (SKM) to undertake an Overland Flood
Study for the Canley Corridor area. The aim of the study was to define flood behaviour, identify
properties at risk of flooding and to map the flood risk.

The Canley Corridor Overland Flood Study was initially completed in October 2008, and then adopted
by Council with updates to the flood mapping in December 2009. The flood study was prepared in
accordance with the NSW Government's Flood Prone Land Policy as documented in the 2005
Floodplain Development Manual (FDM).

Since it was the first detailed overland flow flood study to be carried out by Council, tests were carried
out on the sensitivity of overland flood modelling to different assumptions about the capacity of the
existing stormwater drainage system, and the conclusions used to establish a methodology for future
overland flood studies.

A two-dimensional hydraulic TUFLOW model of the study area was developed. The TUFLOW model
represented the topography of the study area using a 2 metre grid, buildings as solid objects in the
floodplain and Orphan School Creek at the downstream end as a one-dimensional element. The
TUFLOW model did not incorporate any fences although the impact of fences was investigated as part
of sensitivity testing.

The TUFLOW model relies on inflows from the hydrologic and stormwater system models developed
for the study area. Three different hydrological and stormwater models were developed using DRAINS
or XP-RAFTS software to compare modelling approaches. The study selected the preferred “limited”
DRAINS hydrologic and stormwater system model, representing larger sized pipes in the stormwater
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network as well as areas of known localised flooding named “hot spots”, for the design event
modelling of the flood study.

The TUFLOW model also relies on boundary conditions from additional existing hydrologic and
hydraulic models. Inflows for Green Valley Creek, Orphan School Creek and local sub-catchment
inflows to Orphan School Creek within the hydraulic model extent, but beyond the study area extent
were sourced from the 2008 Orphan School Creek, Green Valley Creek and Clear Paddock Creek
(Three Tributaries) XP RAFTS flood model (SKM, 2008). The downstream boundary of the hydraulic
model at Orphan School Creek was sourced from the Prospect Creek Flood Study (Bewsher
Consulting, 2006).

Catchment flows and flood levels were subsequently calculated for the 5, 20 and 100 year ARI and
PMF events for a range of storm durations.

Fence lines were not included in the model, as accurate representation of fences would have required
considerable extra work beyond the study scope. However, a sensitivity test on the 100 year storm
was carried out to assess the potential impact of “solid” fences in the upper catchment. Lengths of
continuous and solid (brick or “Colorbond”) fencing in the upper catchment were represented as solid
boundaries, that would retain water up to 1.0 metre depth and then overflow freely. These blockages
were found to significantly increase water levels, particularly in areas where most of the flow is
conveyed across properties rather than along streets. The increased water level was found to be
directly related to the assumed depth at which the fence overflows or fails.

Preliminary Flood Risk Precinct maps were produced as the key output from this study. These maps
were based on the modelling of the 100 year ARI and PMF events, and use Council’'s Development
Control Plan flood risk precinct categories. This mapping identified areas of:

High Risk Precinct in the middle of the catchment around McBurney Road, along Freeman
Avenue adjacent to Orphan School Creek, and along major overland flow paths on Railway
Parade and Sackville Street;

Medium Risk Precinct running from southwest to northeast from Cabramatta Road, across the
Cumberland Highway, and covering much of the Canley Vale Road East and Sackville Street
area;

Low Risk Precinct following the outline of the Medium Risk Precinct closely, although extending
significantly beyond the Medium Risk Precinct between Canley Vale Road East, Gladstone Road
and Sackville Street, and in localised areas on either side of Railway Parade.

Peak flood depths on most properties were less than 0.5 metres, although there were some areas in
the upper catchment where depths are between 0.5 metres and 1.0 metre. Similarly, flow velocities
across most properties were generally below 0.5 metres per second, although higher velocities were
seen in many streets and across some upper catchment properties.

A “Zone of Significant Flow” was delineated where it is important that overland flow paths are kept
clear. It contains much of the 100 year ARI extent in the upper catchment, where flowpath blockage
caused by fences, large buildings and debris can significantly increase water levels and divert water
onto nearby properties.

A review of the modelling and revisions to ensure the flood model is “fit-for-purpose” were undertaken
as part of the Floodplain Risk Management Study which this report details. That review is described in
the following section.
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3.4 FLOOD MODELLING REVIEW AND UPDATE

3.4.1 Overview

A review of the Canley Corridor DRAINS and TUFLOW models was undertaken in 2013 which
identified a number of improvements which could be made to the hydrologic and hydraulic modelling
of the catchment. Evaluation of these issues for the current Floodplain Risk Management Study
suggested that the model would benefit from some modification to reflect current best practice in
modelling approaches to overland flows as well as using new, more accurate data, which had become
available.

A number of model modifications were implemented including:

Updates to the one dimensional (1D) representation for Orphan School Creek and Green Valley
Creek;

Representing building footprints by applying locally higher hydraulic roughness values to allow
water to flow through the building once it reaches the floor level, better representing realistic flood
behaviour;

Revision of the two dimensional (2D) model domain to incorporate the laser measured (LIDAR)
digital elevation model (DEM) in a more flexible arrangement such that any new DEM can be
efficiently incorporated at a later date;

Conversion of the existing DRAINS pipe network to a now dynamically linked TUFLOW elements;
and

Changes to the hydrological and tail water inputs from the various sources.

The model review, model modifications and their impact on design flood levels, revised design event
modelling and mapping and the additional climate change assessment conducted are detailed in
Canley Corridor, Flood Study Review and Update (BMT WBM, 2014) included as Appendix B.

The following sections summarise the design event modelling and the results of the modifications and
the impacts on the overall floodplain management approach in the Canley Corridor.

3.4.2 Design Event Modelling

The updated Canley Corridor TUFLOW model (as described above) has been used to simulate the 5,
20 and 100 year ARI and PMF design events for numerous standard durations. The TUFLOW model
sources inflow hydrographs from the Canley Corridor DRAINS model, Three Tributaries TUFLOW
model and Three Tributaries RAFTS model, along with sourcing the downstream boundary tailwater
level representative of Prospect Creek from the Three Tributaries TUFLOW model.

The combination of ARIs and durations for the local catchment (i.e. Canley Corridor), the various
inflow hydrograph sources and the downstream boundary have been based on recent advice from
Fairfield City Council and the specific combinations used in the original SKM flood study for Canley
Corridor. The adopted combinations ensure that consistency is maintained between the Canley
Corridor study area and other overland flow catchments within Fairfield City which assumes:

a concurrent flood in Prospect Creek which is of the same ARI as the event in the local
catchment, with the exception of the local catchment PMF which has a 100 year ARI concurrent
event;

a concurrent flood in Orphan School Creek (i.e. Three Tributaries catchment) which is of the
same ARI as the event in the local catchment, with the exception of the local catchment PMF
which has a 100 year ARI concurrent event.
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Outputs from the revised Canley Corridor modelling provide flood levels and extents for the overland
flow flooding mechanism and does not replace flood levels derived from mainstream flooding in areas
which are subject to both overland flooding and mainstream flooding.

3.4.3 Impact of Modifications

The revised Canley Corridor TUFLOW model was run for four design events and the results compared
with the results from the 2009 Canley Corridor Overland Flood Study TUFLOW model. The differences
between the peak water level results for the 100 year ARI and PMF design events are shown in Figure
3-4 and Figure 3-5 of the Flood Study Review and Update (FSRU) report.

The revised Canley Corridor TUFLOW model results for the study area are generally comparable with
those of the 2009 model for the 100 year ARI design event and generally slightly lower for the PMF
design event. Notable differences between the results are as follows:

An increase in peak water level of up to 0.20 m in a localised area near the confluence of Orphan
School Creek and Green Valley Creek for the 100 year ARI and PMF event which can be
attributed to the dynamic interaction between the drainage network and Orphan School Creek

An increase in peak water level of up to 0.20 m within the flooded extent west of Sackville Street
between Canley Vale Road and St Johns Road for the PMF event.

Decreases in peak water levels of up to 1.2 m along Orphan School Creek and Green Valley
Creek. This can be attributed to the reduction in discharge in both creeks arising from updated
Three Tributaries TUFLOW modelling. A major development in the Three Tributaries modelling is
the inclusion of various detention basins in the modelling, resulting in an attenuation of flow at the
upstream extent of the Canley Corridor TUFLOW model. This is discussed further in the Three
Tributaries Floodplain Risk Management Study and Plan report.

A comparison between the hydrographs being applied at the upstream of Orphan School Creek
and Green Valley Creek for the 90 minute, 100 year ARI design event is provided in Figure 3-6
and Figure 3-7 of the FSRU. The revised model applies lower peak flows to the upstream of both
of the creeks which has resulted in these lower peak water levels along Orphan School Creek
which forms the downstream extent of the Canley Corridor study area.

For both design events compared, the revised Canley Corridor TUFLOW model produces water
levels up to 1.2 m higher along Orphan School Creek at the downstream boundary. This has
resulted from correction of the timing of the downstream boundary tailwater level outlined in
Section 3.5 of the FSRU. The original TUFLOW model applied a constant water level of 1.3 m
AHD for the 100 year ARI design events for storm durations greater than 1 hour. The revised
TUFLOW model applies a dynamic water level boundary reaching 4.73 m AHD for the same
design events. The correction made to the timing of the hydrographs has resulted in the Prospect
Creek water levels being correctly represented with higher water levels being applied.

The variations in results across the study area can be attributed to the changes made to the TUFLOW
model. The changes incorporated into the model as a result of the review have resulted in a robust
and fit for purpose tool for the purpose of undertaking a Floodplain Risk Management Study. The
model did not warrant any recalibration (given the lack of calibration data) or any additional sensitivity
checks The TUFLOW model can be readily adapted and modified to incorporate new data in the future
(e.g. change of land use, new development).

It should be noted that the flood modelling represents the expected runoff from the catchment based
on the level of development and the amount of impervious surfaces throughout the catchment at the
time that the model was developed. Future development may increase the area of impervious
surfaces. Although Council’'s On-site Detention Policy is designed to ensure major redevelopment
does not increase peak stormwater discharges, multiple small increases in impervious surfaces
through the construction of larger houses, larger driveways and paving of yards can lead to
uncontrolled increases in peak overland flows for a given storm event.
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3.5 FLOOD MAPPING

3.5.1 Mapping Methodology

The updated TUFLOW model calculates flow behaviour on 2 metre intervals and outputs results on a
1 metre grid over the study area. These results include flood levels, flood depths, and flow velocities at
regular time intervals throughout the flood simulation, as well as peak values. These grids can be
interrogated at any point within the study area using a GIS database, such as Maplinfo.

An envelope approach has been used for mapping purposes where the peak of peaks results from all
simulated model durations are calculated for each design ARI event. This accounts for the variation in
critical storm duration across the catchment.

3.5.2 Design Flood Maps

The design flood maps for local catchment flooding events are presented in Appendices A to D of the
FSRU:

Peak flood levels for the 5, 20, 100, year ARI and PMF (Figures A-1 to A-4 of the FSRU);

Peak flood depths for the 5, 20, 100, year ARl and PMF (Figures B-1 to B-4 of the FSRU);

Peak flow velocities for the 5, 20, 100, year ARI and PMF (Figures C-1 to C-4 of the FSRU); and
Flood hazard categories for the 5, 20, 100, year ARI and PMF (Figures D-1 to D-4 of the FSRU).

The flood mapping of all design storm events, using the same methodology and criteria as the original
modelling, has been provided to Council digitally for incorporation into their GIS database.

Flood hazard categorisation in the flood modelling was based on peak depth and velocity criteria as
outlined in the Floodplain Development Manual (NSW Government, 2005). Subsequently, hazard
mapping was updated based on more recent research which is summarised in the current review draft
of Australian Rainfall and Runoff (Smith and Cox, 2013).

3.6 HYDRAULIC, HAZARD & RISK CATEGORIES

While mapping flood extents, depths and velocities is useful, some form of classification of flood
behaviour is useful in determining what risks flooding poses and what are appropriate land uses in the
floodplain. Two such ways of doing this is by means of hydraulic classification and hazard
classification.

3.6.1 Hydraulic Categories

Hydraulic classification divides the floodplain according to its hydraulic function. The NSW Floodplain
Development Manual (2005) recommends three hydraulic categories: floodway; flood storage and
flood fringe.

It is not feasible to provide explicitly quantitative criteria for defining floodways, flood storage areas
and flood fringe areas, as the significance of such areas is site specific. Generally, the following
definitions are applied:

Floodways are areas conveying a significant proportion of the flood flow and where partial
blocking will adversely affect flood behaviour to a significant and unacceptable extent.
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Flood storage areas - those areas outside floodways which, if completely filled with solid material,
would cause peak flood levels to increase anywhere by more than 0.1 m and/or would cause the
peak discharge anywhere downstream to increase by more than 10%.

Flood fringe - the remaining area of land affected by flooding, after floodway and flood storage
areas have been defined. Development in flood fringe areas would not have any significant effect
on the pattern of flood flows and/or flood levels.

In Canley Corridor, in floods up to the 100 year ARI flood, there are very few areas that would fall
within the flood storage criteria and this hydraulic category can be ignored for the majority of flood
events. Extreme floods may create localised floodways however as their likelihood is so small, basing
any planning decision on these floods, other than for emergency planning, is not justified. Therefore
this form of hydraulic classification of the floodplain was not undertaken for Canley Corridor as it does
not provide a meaningful delineation of the floodplain for floodplain management purposes in this
instance.

The Fairfield City Wide Development Control Plan (FCC, 2013a) does define a zone of significant flow
which is the area of the floodplain where a significant discharge of water occurs during floods. Should
the area within this boundary be fully or partially blocked by buildings or fences, a significant
distribution of flood flows or increase in flood levels would occur. This in a sense is a floodway within
an overland flow catchment.

3.6.2 Provisional Hazard Categories

While the flood modelling report classified flood hazard as high or low in accordance with the depth
and velocity combinations used to develop provisional flood hazards categories in the NSW Floodplain
Development Manual (2005), for the purposes of the Canley Corridor Floodplain Risk Management
Study consideration was given to a more a finely divided category classification which matches recent
published data.

Figure 7 shows five categories of provisional flood hazard in accordance with the stability of people in
floodwaters which is an important consideration in areas subject to overland flows. This is from
published research as part of the current review of Australian Rainfall and Runoff (Smith and Cox,
2013).

It should be noted that the “low hazard for children category” may not be a low hazard for infants, frail
or older people or people with physical or mental disabilities. Australian Rainfall and Runoff (ARR)
recommends against locating facilities for such people (aged care facilities, retirement villages,
preschools, child care centres etc.) in areas which can be subject to any flooding.

The ARR paper (Smith and Cox, 2013) also provides guidance on flood hazard based on vehicle
stability as shown in Figure 8. It suggests that flood depths greater than 300mm are sufficient for
small vehicles to become unstable and for velocities greater than 1 metre per second they can
become unstable in shallower water. Any cars, even four wheel drives, can become unstable when
velocities exceed 3 metres per second.

Other research indicates that similar criteria can be developed based on building stability. Figure 9
shows a similar diagram for building stability. Figure 10 shows a consolidated hazard diagram taking
into consideration stability of people, vehicles and buildings.
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Provisional flood hazard categorisation based around depth and velocity combinations does not
consider a range of other factors that influence flood hazard. Therefore provisional hazard
categorisation should be used with the following factors to determine true hazard categories:

Extent of flood;

Effective warning time;
Flood preparedness;

Rate of rise of floodwaters;
Duration of flooding;
Evacuation problems;
Effective flood access; and

Type of development.

3.6.3 Flood Risk Precincts

The flood study review (see Section 3.4) provides a short discussion on the division of the floodplain
into three provisional flood risk precincts: high, medium and low. The three (provisional) flood risk
precincts are based on definitions outlined in the Fairfield City Wide Development Control Plan
(2013a) summarised in Table 7. Fairfield City Council also defines a Zone of Significant Flow which is
described in Table 7.

Table 7: Provisional Flood Risk Categorisation for Fairfield City Council

Flood Risk Category Description

High Flood Risk Land below the 100 year flood that is either subject to high hydraulic
hazard or where there are significant evacuation difficulties

Medium Flood Risk Land below the 100 year flood level that is not subject to high hydraulic
hazard and where there are no significant evacuation difficulties

Low Flood Risk All other land within the floodplain (i.e. within the PMF extent) but not
identified as either in a high flood risk precinct or medium flood risk
precinct

Zone of Significant Flow The area of the floodplain where a significant discharge of water occurs

during floods. Should the area within this boundary be fully or partially
blocked, a significant distribution of flood flows or increase in flood
levels would occur.

Appendix E of the FSRU presents the Provisional Flood Risk Precinct Map for the Canley Corridor
catchment. It has been derived by compilation of the design flood conditions for catchment runoff
events only, excluding Orphan School Creek flooding. It is noted that potential evacuation constraints
have not been taken into account as this will be considered as part of the floodplain risk management
study. The previously identified Zone of Significant Flow has not been included in the provisional flood
risk precinct map at this stage and its application to floodplain management is discussed in the
consideration of floodplain risk management options (see Section 8.4).
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3.7 CLIMATE CHANGE ASSESSMENT"

There is increasing evidence that the earth’s atmospheric and ocean temperatures have increased
over the last century and that accumulation of greenhouse gases in the earth’'s environment may
accelerate this process. Future climate change can potentially affect flood behaviour through:

Increased sea levels; and
Increased severity of storms and other weather systems.

The NSW Government has previously advocated sea level rise planning benchmarks to be considered
in all coastal and flood hazard assessments (NSW Government, October 2009 and NSW Government,
August 2010). The NSW sea level rise planning benchmarks are an increase above 1990 mean sea
levels of 40cm by 2050 and 90cm by 2100. The NSW Government has since ceased to advocate
these sea level rise planning benchmarks but they remain the best available estimates for accounting
for sea level rise due to climate change however, as a previous study (Floodmit, 2011) has
determined, sea level rise will not affect flooding in the upper reaches of Orphan School Creek nor will
it affect flood levels in the Canley Corridor catchment. Sea level rise has therefore not been adopted
in this study.

The impact of climate change on rainfall is less certain. Evidence to date suggests that whilst mean
annual rainfall over Australia is likely to reduce, the intensity of extreme daily rainfall could increase.
The CSIRO predicts the effects of climate change to result in increases in rainfall of up to 12% by
2070 (CSIRO, February 2007).

Climate change sensitivity assessments in NSW are often conducted by considering the impact of an
increase in rainfall intensity on flooding. As the Canley Corridor TUFLOW model utilises inflow
hydrographs from a variety of sources it was not possible to directly model an increase in rainfall
intensity. As an alternative, the inflow hydrographs from the various sources (Canley Corridor DRAINS
model, Three Tributaries TUFLOW model and Three Tributaries RAFTS model) were increased. Note
a percentage increase applied to inflow hydrographs is not equivalent to an equal percentage increase
in rainfall intensity as the relationship is very rarely linear in nature. In reality the impact of an increase
in rainfall intensity on rainfall runoff is dependent upon the many and varied catchment characteristics
that can influence runoff volumes following rainfall.

For this assessment, a sensitivity assessment for the Canley Corridor catchment was undertaken to
estimate the potential impact of a 10%, 20% and 30% increase in rainfall runoff (as applied to the
inflow hydrographs) on stormwater flooding. The assessment was undertaken for the 100 year ARI
design event simulating the range of standard durations modelled from 5 minutes to 120 minutes. The
downstream water level boundary condition representative of Prospect Creek was not modified from
the design event.

The peak water level results for each of the climate change scenarios were compared to 100 year ARI
design event as illustrated in Figures F-1 to F-3.

Typical flood level increases of 0.05m, 0.10m and 0.15m for the 10%, 20% and 30% scenarios are
evident across the majority of the Canley Corridor catchment. The largest increases in peak water
levels are evident along Orphan School Creek. These increases range from approximately 0.20m,
0.35m and 0.55m for the 10%, 20% and 30% scenarios upstream of the railway line.

Similar increases in flood levels are apparent at the intersection of Sackville Street and Freeman
Avenue with increases ranging from 0.15m, 0.35m and 0.35m for the 10%, 20% and 30% scenarios.
Smaller increases are evident in other areas such as in Canley Vale shopping strip where increases
are less than 0.10m even in the 30% scenario. These increases are so small because the overland
flow areas are generally broad and flat and in most areas the depth of flows are relatively shallow.

! Much of this discussion is based on Practical Consideration of Climate Change, published by NSW Department of
Environment & Climate Change (now OEH) in 2007.
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The results of the climate change analysis highlight that peak flood level conditions in the Canley
Corridor study are not particularly sensitive to the impacts of climate change and represent at most
about 10% of the current freeboard of 0.5m which is provided for in existing planning controls.

Canley Corridor Floodplain Risk Management Study - Final Report 29



4  URBAN PLANNING CONTEXT

41 OVERVIEW

The management and development of flood prone land must be undertaken within the current
NSW legislative, policy and planning framework. A brief summary of relevant legislation and policy as
well as recent reforms by the NSW Government on flood related development controls are provided in
this section. Fairfield City Council’s compliance with this legislation and policy is also discussed.

This Chapter also provides a brief overview of current town planning initiatives in Fairfield LGA with
potential to impact up floodplain management.

4.2 NSW ENVIRONMENTAL PLANNING AND ASSESSMENT ACT
1979

4.2.1 Background

The Environmental Planning and Assessment Act 1979 (EP&A Act) creates the mechanism for
development assessment and determination by providing a legislative framework for development and
protection of the environment from adverse impacts arising from development. The EP&A Act outlines
the level of assessment required under State, regional and local planning legislation and identifies the
responsible assessing authority.

Prior to development taking place in New South Wales a formal assessment and determination must
be made of the proposed activity to ensure it complies with relevant planning controls and, according
to its nature and scale, conforms with the principles of environmentally sustainable development.

4.2.2 Section 117 Directions of the Environmental Planning and Assessment Act
1979 — Direction No. 4.3 (Flood Prone Land)

Pursuant to the EP&A Act, Section 117 Direction No 4.3 (Flood Prone Land) was issued on the 19
July 2007 by the Minister for Planning replacing all existing directions previously in operation. The
later Directions allow the Minister for Planning to provide instructions to councils regarding the
principles, aims, objectives or policies to be achieved in the preparation of draft Local Environmental
Plans (LEPSs).

Direction No. 4.3 — Flood Prone Land applies to councils that contain flood prone land within their local
government area and any draft LEP that creates, removes or alters a zone or provision that affects
flood prone land.

Key objectives of Direction 4.3 are:

To ensure that development of flood prone land is consistent with the NSW Government’s Flood
Prone Land Policy and the principles of the Floodplain Development Manual 2005 (including the
Guidelines or Development Controls on Low Flood Risk Areas); and

To ensure that the provisions of an LEP on flood prone land are consistent with flood hazard and
includes consideration of the potential flood impacts both on and off the subject land.

Under Direction 4.3, amongst a range of requirements, Councils must not include provisions in draft
LEPs that apply to the flood planning area which:

permit development in floodway areas;
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permit development that will result in significant flood impacts to other properties;
permit a significant increase in the development of that land;

are likely to result in a substantially increased requirement for government spending on flood
mitigation measures, infrastructure or services; or

permit development to be carried out without development consent except for the purposes of
agriculture (not including dams, drainage canals, levees, building or structures in flood ways or
high hazard areas), roads or exempt development.

Councils are able to vary these requirements if they can satisfy the Director General (or the officer of
the Department nominated by the Director General) of any particular inconsistency with the Flood
Prone Land Direction.

The directive makes reference to Guidelines on Development Controls on Low Flood Risk Areas which
were issued at the same time and which provide more prescriptive details regarding planning controls.
The Guidelines are discussed in more detail in Section 4.4.2.

4.2.3 Environmental Planning and Assessment Amendment (Flood Related
Development Controls Information) Regulation 2007

Schedule 4, clause 7A of the Environmental Planning and Assessment Regulation 2000 (EP&A Act
Regulations) was amended in 2007 to include references to flood related development and is referred
to as the Environmental Planning and Assessment Amendment (Flood Related Development Controls
Information) Regulation 2007. This amendment requires councils to distinguish where flood related
development controls are for nominated types of residential development and all other development.
Nominated residential development includes dwelling houses, dual occupancies, multi dwelling
housing and residential flat buildings, however does not include group homes or seniors living.

4.3 STATE ENVIRONMENTAL PLANNING POLICIES (SEPP)

4.3.1 SEPP (Exempt and Complying Code) 2008

SEPPs are the highest level of planning instrument and generally will prevail over LEPs. State
Environmental Planning Policy (Exempt and Complying Development Codes) 2008 defines
development which is exempt from obtaining development consent and other development which does
not require development consent if it complies with certain criteria.

The SEPP defines ‘Flood Control Lots’ as property where ‘flood-related development controls apply’
i.e. this would have a notation on its Section 149 Certificate. These development controls may apply
through an LEP or DCP. Exempt development is not permitted on Flood Control Lots but some
complying development is allowed on Flood Control Lots.

Complying development is permitted on Flood Control Lots where a Council or professional engineer
can certify that the part of the lot proposed for development is not a:

flood storage area;
floodway area;

flow path;

high hazard area; or

high risk area (see Clause 3.36C).

The SEPP specifies various controls in relation to floor levels, flood compatible materials, structural
stability, flood affectation, safe evacuation, car parking and driveways (see Clause 3.36C).
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Flood control lots have not been specifically defined as part of the FRMS&P. However there is
sufficient information to define flood control lots based on hazard and risk categories.

4.3.2 SEPP (Infrastructure) 2007

As it affects flooding in the Canley Corridor catchment, this SEPP identifies development which is
permissible without consent which includes — flood mitigation work (Division 7) and stormwater
management systems (Division 20). It also includes provision under — Clause 15 for consultation on
flooding

SEPP (Infrastructure) 2007 prevails over Fairfield LEP 2013 and allows Council to undertake
stormwater and flood mitigation work without development consent and for it to be assessed under
Part5 of the EP&A Act 1979.

4.4 NSW FLOOD RELATED POLICIES & PLANNING CONTROLS

4.4.1 Floodplain Development Manual

The Floodplain Development Manual 2005 (the Manual) was gazetted on the 6 May 2005 and relates
to the development of flood liable land. It incorporates the NSW Flood Prone Land Policy, which aims
to reduce the impacts of flooding and flood liability on individual owners and occupiers of flood prone
property and to reduce private and public losses resulting from floods. To implement this policy and
achieve these objectives, the Manual develops a merit based framework to assist with floodplain risk
management. The Manual indicates that responsibility for management of flood risk remains with
local government. It assists councils in their management of the use and development of flood prone
land by providing guidance in the development and implementation of local floodplain risk
management plans.

The Manual builds upon and replaces the 2001 Floodplain Management Manual. Key changes
include outlining altered agency roles in floodplain risk management and clarifying the State
Government's position on development standards.

4.4.2 Guidelines on Development Controls on Low Flood Risk Areas

The Guidelines on Development Controls on Low Flood Risk Areas — Floodplain Development Manual
(the Guidelines) were issued on 31 January 2007 as part of Planning Circular PS 07-003 at the same
time as the S117 Directive described in Section 4.2.2. The Guidelines are intended to be read as part
of the Floodplain Development Manual. They have been created to supply additional guidance on
matters within the Manual, including determining the appropriate flood planning level (FPL) for
councils and appropriate flood related development controls on residential development in low flood
risk areas. Strategic consideration of a number of key issues which must be addressed include safety
to existing and future occupants of flood prone land, management of the potential damage to property
and infrastructure and the cumulative impacts of development.

The Guidelines do not strictly conform with the Manual's merit based approach to selection of
appropriate flood planning levels (FPLs) however they recognise the need to consider the full range of
flood sizes, up to and including the probable maximum flood (PMF) and the corresponding risks
associated with each flood.

The Guidelines have caused significant consternation amongst Councils and floodplain managers
generally in that they state:
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“unless there are exceptional circumstances, councils should adopt the 100-year flood as the
FPL for residential development”; and

“unless there are exceptional circumstances, councils should not impose flood related
development controls on residential development on land above the residential FPL (low flood
risk areas)”.

Fairfield Council, in light of its past flood history, local flood behaviour, associated flood hazards and
particular historic floods made an application to the relevant government agencies for the granting of
these exceptional circumstances. On 9 May 2013, the Director-General of the Department of Planning
and Infrastructure advised FCC that the exceptional circumstance application has been approved.
This means that Fairfield City Council has been permitted to continue to impose development controls
on residential development which is above the 1 in 100 year ARI flood level as per its practice from
before the issuing of the S117 Directive.

Accordingly, Clause 6.4 has been included in the Fairfield LEP 2013 to enable this. This clause is not
part of the standard LEP template adopted by Councils throughout NSW.

There remains a likelihood that this particular directive and guidelines may be repealed at some date
in the near future as part of the current government’s review of planning legislation and procedures.

4.4.3 NSW State Flood Plan

The NSW State Flood Plan is a sub-plan of the State Disaster Plan (DISPLAN). The aim of the
DISPLAN is to set out the mitigation, preparation, warning, response and recovery arrangements for
flooding in New South Wales and the responsibilities of agencies and organisations with regard to
these functions.

A sub-plan of the NSW State Flood Plan, the Fairfield Local Flood Plan 2010, is most applicable to the
Canley Corridor catchment and is discussed in detail in Section 6.

4.5 REGIONAL ENVIRONMENTAL PLANS (REPS)

It should be noted that as of 1 July 2009, Regional Environmental Plans (REPs) are no longer part of
the hierarchy of environmental planning instruments in NSW. Accordingly, all existing REPs are now
deemed to be State Environmental Planning Policies (SEPPS).

Greater Metropolitan Regional Environmental Plan No 2 — Georges River Catchment applies to the
Catchment, which is part of the region declared under the Act and known as the Greater Metropolitan
Region. The Catchment consists of parts of Bankstown City, Blacktown City, Campbelltown City,
Camden, Canterbury City, Fairfield City, Holroyd City, Hurstville City, Kogarah, Liverpool City,
Rockdale City, Sutherland, Wollondilly and Wollongong City local government areas that are within the
Georges River Catchment. The catchment map indicates the boundary of the Catchment.

Greater Metropolitan Regional Environmental Plan No 2 — Georges River Catchment aims to protect
the water quality of the Georges River and its tributaries and the environmental quality of the whole
catchment. The objectives of the plan are to be achieved through coordinated land use planning and
development control. The plan establishes the framework within which local, State and Federal
agencies will consult so that there is a consistent approach to planning and development within the
catchment. Practice has shown that this plan is no longer fully taken into consideration during the
landuse planning and development assessment process.

The following considerations are included in the assessment for land which is subject to flooding:
the benefits of periodic flooding to wetland and other riverine ecosystems;

the pollution hazard posed by development on flood liable land in the event of a flood; and
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the cumulative environmental effect of development on the behaviour of flood water and the
importance of not filling flood prone land.

46 LOCAL ENVIRONMENTAL PLANNING

In accordance with Standard Instrument (Local Environmental Plans) Order 2006, a Fairfield Local
Environmental Plan (LEP) was prepared by Council and approved on 17 May 2013.

Land use planning decisions within the Fairfield LEP 2013 are based on a “best fit” transfer from the
former Fairfield LEP 1994. Some areas have been rezoned to accommodate higher density housing.

Part 6 of the LEP allows Council to include clauses that address local circumstances within the City. It
details specific local provisions for the following issues:

Earthworks

Flood planning

Floodplain risk management
Terrestrial biodiversity

Riparian land and watercourses
Landslide risk

Infrastructure development—Council
Essential services

It is noted that Flood Planning and Floodplain Risk Management are addressed amongst a range of
specific local provisions in clause 6.3 and 6.4 respectively and reproduced below.

6.3 Flood planning [local]
(1) The objectives of this clause are as follows:
(a) to minimise the flood risk to life and property associated with the use of land,

(b) to allow development on land that is compatible with the land’s flood hazard, taking into account
projected changes as a result of climate change,

(c) to avoid significant adverse impacts on flood behaviour and the environment.
(2) This clause applies to land at or below the flood planning level.

(3) Development consent must not be granted to development on land to which this clause applies
unless the consent authority is satisfied that the development:

(a) is compatible with the flood hazard of the land; and

(b) is not likely to significantly adversely affect flood behaviour resulting in detrimental increases in
the potential flood affectation of other development or properties, and

(c) incorporates appropriate measures to manage risk to life from flood, and

(d) is not likely to significantly adversely affect the environment or cause avoidable erosion,
siltation, destruction of riparian vegetation or a reduction in the stability of river banks or
watercourses, and

(e) is not likely to result in unsustainable social and economic costs to the community as a
consequence of flooding.

(4) A word or expression used in this clause has the same meaning as it has in the NSW
Government’s Floodplain Development Manual [ISBN 0 7347 54756 0] published in 2005, by the NSW
Government, unless it is otherwise defined in this clause.
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(5) In this clause:

flood planning level means the level of a 1:100 ARI (average recurrent interval) flood event plus 0.5
metre freeboard.

6.4 Floodplain risk management [local]
(1) The objectives of this clause are as follows:

(a) in relation to development with particular evacuation or emergency response issues, to enable
evacuation of land subject to flooding in events exceeding the flood planning level,

(b) to protect the operational capacity of emergency response facilities and critical infrastructure
during extreme flood events.

(2) This clause applies to land between the flood planning level and the level of a probable maximum
flood, but does not apply to land subject to the discharge of a 1:100 ARI (average recurrent interval)
flood event plus 0.5 metre freeboard.

(3) Development consent must not be granted to development for the following purposes on land to
which this clause applies unless the consent authority is satisfied that the development will not, in
flood events exceeding the flood planning level, affect the safe occupation of, and evacuation from,
the land:

(a) caravan parks,

(b) commercial premises,

(c) correctional centres,

(d) emergency services facilities,

(e) group homes,

() hospitals,

(g9) industries,

(h) residential accommodation,

(i) residential care facilities,

() tourist and visitor accommodation.
(4) In this clause:

flood planning level means the level of a 1:100 ARI (average recurrent interval) flood event plus 0.5
metre freeboard.

probable maximum flood has the same meaning as it has in the Floodplain Development Manual
(ISBN 0 7347 5476 0), published in 2005 by the NSW Government.

The inclusion of Clause 6.4 in the LEP was based on the Department of Planning and Infrastructure’s
acceptance of Council’'s case for exceptional circumstances lodged in April 2011. It is a significant
moment for floodplain risk management in Fairfield as it allows Council to manage the risks associated
with flooding up to the PMF, not just to an arbitrarily chosen Flood Planning Level. It recognises that
there are a very large number of residential, commercial and other property uses potentially affected
by flooding above that arbitrary line and up to the PMF event.

Canley Corridor Floodplain Risk Management Study - Final Report 35



MOLINO STENAR1
4.7 LOCAL DEVELOPMENT CONTROLS

4.7.1 Fairfield City Wide Development Control Plan 2013

Chapter 11 of Fairfield City Wide DCP 2013 entitled “Flood Risk Management” outlines the context,
background and controls necessary for addressing existing flood risk (flood modification measures)
and future flood risk (development controls).

The criteria for determining applications for proposed development that is potentially affected by
flooding are structured in recognition that different controls are applicable to different types of land
uses and levels of flood risk.

The method by which it is determined which controls apply to proposed development involves:

firstly, identifying the land use category of the development (from Schedule 2 at the end of
Chapter 11);

secondly, determine which flood risk precinct the land is located within (refer to Clause 11.7 and
relevant flood risk mapping); and

then apply the controls outlined under Clause 11.8.
Clause 11.8 states:

The development controls apply to all land within a Flood Risk Precinct described above. The type and
stringency of controls have been graded relative to the severity and frequency of potential floods,
having regard to categories determined by the relevant Floodplain Risk Management Study and Plan
or, if no such study or plan exists, council’s interim considerations. The categories applicable to each
floodplain are depicted on the planning matrices contained in the following schedules at the rear of
Chapter 11:

Schedule 4 —Georges River (south of the Hume Highway) Floodplain;
Schedule 5 — Cabramatta Creek Floodplain; and

Schedule 6 — All Other Floodplains including areas affected by local overland flow.

Note: The controls applying to “all other floodplains” are interim only until catchment specific Flood
Risk Management Plans are prepared as required by the FDM.

It should be noted that development proponents can choose to either meet the prescriptive controls in
the matrices (refer Section 11.8.3) or meet the performance criteria (refer Section 11.8.2). In the vast
majority of cases, development proponents choose to comply with the prescriptive controls.

Clause 11.9 provides specific requirements for fencing in the floodplain, while Clause 11.10 identifies
special considerations which will apply only to some development in specific circumstances.

The Canley Corridor Floodplain Risk Management Study relates to a floodplain that is neither Georges
River (south of the Hume Highway) Floodplain nor Cabramatta Creek. Accordingly, “Schedule 6 - All
Other Floodplains” category currently applies with the specific rider that the controls as published are
interim until catchment specific Floodplain Risk Management Plans are prepared as required by the
Floodplain Development Manual (FDM). Accordingly, an evaluation of the viability of the controls
outlined within Schedule 6 is undertaken later in Section 8.4.2 of this report.
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4.7.2 Canley Corridor Local Town Centres DCP No.37 2013 Version 1 (2013 —
Amendment 5)

Within the Canley Corridor Local Town Centres DCP, Section 2.4.2 addresses drainage and flooding
as follows:

The major drainage system in the City consists of 97km of waterway, and part of Orphan
School Creek forms the northern boundary of the Canley Corridor. Some land in the Canley
Corridor is affected by either a low, medium or high risk of flooding as well as being subject to
overland flooding.

Overland flow paths are critical. Designs must ensure that movement of water during storm
events continues to occur in a safe and effective manner with minimal risk to users of the
centre or property within it.

This flood-affected land, upon redevelopment must address any flood related concerns along
with provision of engineer's analysis, reports and requirements to proposed developments.
Details of how proposed development will meet any flood issues must be provided, also with
extraction of water from basement or semi-basement car parks. Appropriate and sustainable
water management measures should be considered to ensure flooding and drainage does not
become a problem.

Council is reviewing all flood liable land in accordance with the New South Wales Flood Plain
Management Manual. Flood studies are being undertaken by Council and once complete,
information will be made available to assist in the assessment and viability of development
sites affected either by creek flooding or overland flow paths. Contact Council's Catchment
Management Branch for more information.

This DCP is less prescriptive than the City-wide DCP and it will be necessary for Council to ensure
that both documents are referred to in development considerations. This is discussed further in the
consideration of Property Modification Measures (Section 8.4.2).

4.7.3 Planning Certificates under Section 149

Council has a detailed process for responding to requests made under both Section 149 (2) and 149
(5) of the EP&A Act. This process has been in use for a significant period and there has generally
been minimal complaint about if from either the community or real estate professionals. This is not to
say the type of information which they include and the way it is communicated cannot be improved.

Section 149 (2)

The information provided in response to requests under Section 149 (2) of the EP&A Act comprises
the issue of a general statement regarding flood related development, then a range of mainstream
flood risk categories within various risk precincts and then, if applicable, a range of overland flood risk
categories within various risk precincts. Copies of the wording and information issued in response to
requests under this section are attached at Appendix C.

Section 149 (5)

If further flooding information is available under Section 149 (5), this information is provided in a “Flood
Information Sheet” that provides information on flood levels for a range of flood events, under either
mainstream flooding or local overland flooding, or both, depending on circumstances. Information on
flooding in Canley Corridor is currently extracted from the 2009 flood model

The Section 149 (5) Certificate must be purchased from Council and the relevant S149(5) certificate
would include the Flood Information Sheet. It also includes the same information regarding the flood
risk precincts as is provided in the Section 149(2) certificate.
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A copy of the type of information conveyed in response to requests under this section is attached at
Appendix C.

4.7.4 Section 94 Development Contributions

Section 94 of the EP&A Act enables councils to collect contributions from developers for the provision
of infrastructure which will be necessary as a consequence of development. This can include roads,
drainage, open space and community facilities. Each Council must develop a Section 94
Contributions Plan(s) which demonstrates a quantifiable link between the development intensification
and the need for the additional infrastructure as well as a detailed costing of such infrastructure and
formulae to be used to determine contributions from each type of development.

Fairfield City Council's current Section 94 contributions plan includes provision for the acquisition of
land for public open space but does not include provisions for stormwater management works.

4.7.5 Stormwater Drainage Policy

The objectives of this policy are to:

Provide clear guidelines to Council's customers of requirements for stormwater drainage and civil
works;

Ensure that developments meet all relevant standards for the disposal of stormwater and that
developments do not increase the hazard to persons or property;

Cater for minor and major stormwater systems;
Provide latitude for merit based assessment of stormwater issues; and
Expedite the assessment of development applications with respect to stormwater drainage.

It is not intended that this policy will cover all situations and does not absolve the designer of the
necessity to plan for specific site requirements. It is also not the intention of this policy to encompass
the growing field of water sensitive urban design (WSUD). It is envisaged that WSUD principles will be
included as part of a future update and expansion of the stormwater drainage policy.

This policy should be read in conjunction with relevant standards, instruments and policies, including:
Australian Standard AS 3500.3.2;
Australian Rainfall & Runoff;
Building Code of Australia Housing Provisions 1996;
Fairfield City Council's On-Site Detention Handbooks;
Fairfield City Council's Local Environmental Plan 1994;

Fairfield City Council's Road and Drainage Specification Associated With Subdivision or Other
Development;

Fairfield City Council's Flood Plain Management Policy; and

Fairfield City Council's Development Control Plans, Policies and Guidelines relevant to the
proposed development.

Currently the policy is applied on a site-by-site basis to infill development within the CC catchment.
Any stormwater drainage work proposed as part of new development needs to be consistent with both
this policy, the OSD policy and flood related development controls in the DCP.

Given the passage of time since this policy was developed, its upgrading and updating will form a
specific recommendation within the Floodplain Risk Management Plan.
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4.7.6 Urban Area On-Site Detention Code

The Urban Area On-Site Detention (OSD) Code was originally prepared in 1994 and has been
updated, in part, since with the most recent Handbook on the Code dated 1997. The objectives of the
Code are:

To minimise increases in the frequency and/or severity of surcharging of the local drainage
system resulting in downstream flooding problems;

To minimise increases in flood levels on the major trunk drainage networks and on the creek
systems;

To emphasise that OSD drainage requirements within Fairfield City’s urban area need to be
integrated with the architectural design and layout of the development in order that adequate
storage areas can be located in the very early stages of the building design process; and

To provide developers with information relating to the location of overland flow paths for
stormwater flows in excess of the capacity of the in-ground system for storm events up to the 100
year Average Recurrence Interval (ARI) storm.

OSD is to be applied to the following developments ultimately draining to the Georges River:
All multi-unit residential development;

All industrial developments where the impervious area is increased (not required in Wetherill Park
Industrial Area); and

All commercial developments where the impervious area is increased.

OSD may also be required for single dwelling development, including dual occupancies, and the
redevelopment of multiple parcels of land which Council considers likely to produce excessive
stormwater runoff. However, if a significant portion of the site is affected by a major overland flowpath,
the emphasis shifts from OSD to safely conveying flows through the site and applying other controls to
minimise flood damage, e.g. elevating flood levels.

The Code also provides data on “Permitted Site Discharge”, Ponding Depths, Freeboard and the
application of the Code within the overall Development Approval Process.

The Code as it currently stands does not control the cumulative impacts of runoff created by small
residential building extensions or increased paved areas on properties.

Given the passage of time since this code was developed, its upgrading and updating will form a
specific recommendation within the Floodplain Risk Management Plan.

4.8 STRATEGIC PLANNING

There are some strategic planning documents which are of relevance to Canley Corridor and options
which may be available for managing overland flows. Of specific relevance are the following.

4.8.1 Draft Fairfield Residential Development Strategy

The population of Sydney will increase by 1.3 million people by 2031, meaning an additional 545,000
homes are needed. The State Government has set a target of 24,000 additional dwellings in Fairfield
City by 2031 to help accommodate Sydney’s growth.

Council has a long-term plan that will allow more people to live around town centres and areas that
have good public transport and are close to railway stations.

A draft residential development strategy report was prepared in 2009 for areas east of the Cumberland
Highway and included draft planning visions for Canley Heights, Canley Vale and Cabramatta
(Hassell, 2009). Investigations identified local road and traffic issues in Canley Vale and Cabramatta
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which would need to be resolved before further urban consolidation would be possible in these areas.
The urban consolidation vision for Canley Heights is reflected in the rezoning of land as part of the
LEP 2013.

Other areas which were part of the 2009 study were included in the public exhibition of the Draft
Residential Strategy East which came off public exhibition in October 2014. It does not apply to any
areas within the Canley Corridor Catchment although there are areas in the eastern part of the
floodplain which are zoned for higher density residential development and are not completely
redeveloped.

4.8.2 Open Space Strategy

The Fairfield Open Space Strategy (Clouston Associates, 2007) identifies the open space needs
within Fairfield LGA and divided the LGA into Place Management Areas (PMAs) for the purposes of
analysis. Canley Corridor is within the Cabramatta PMA and was identified as an area of highest open
space need. Amongst the report’s recommendations was:

Implement a program to make good the shortfall in passive open space provision in the Middle
Distance Areas (including the suburbs of Cabramatta, Cabramatta West, Canley Vale, Fairfield
Heights) in the short term by improvement of existing facilities and links ... however there is an
ongoing need for more open space in middle distance areas.
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5 FLOOD IMPACTS

The flood modelling described in Chapter 2 was used to assess the impacts of flooding
on people and property in the Canley Corridor. This Chapter describes those flood
impacts and where possible quantifies them. It refers to a selection of the available flood
mapping. The full set of flood maps can be found in Appendix B.

5.1 FLOOD BEHAVIOUR

5.1.1 Frequent Floods

Figure 11 shows the depth of flooding across the catchment in a 5 Year ARI flood, the most common
flood which has been modelled. In such an event it is anticipated that most of the overland flows
would concentrate in the natural topographic depression of the upper catchment and flow from
southwest to north east towards Orphan School Creek.

While these flows in the upper reaches and along the fringes of the overland flow area would mostly
be less than 300mm deep there are some depressions in the landscape which will fill with water up to
600mm deep.

North of St Johns Road the flows spread out more and are generally less than 300mm deep but are
flowing across a wider area. As the flows get closer to Orphan School Creek they remain shallow but
tend to be more concentrated within the road reserves and parks rather than private property.

The lowest sections of Freeman Avenue, which is close to the creek, could get up to 800 mm deep. It
is also noted that even in such a small event vehicular evacuation from Freeman Avenue, which
includes a nursing home at its eastern end, would be cut off because of the depth of flooding across
the road. The only safe access would be along a pedestrian path which connects Freeman Avenue to
Canley Vale Road to the south.

In addition to the main overland flow path described above, there is also:

some local overland flows which flow directly to the creek in the northern part of the catchment at
less than 300 mm deep

flows which accumulate on the western side of the railway line (up to 700mm deep) before
flowing north towards the creek with some of the flow crossing the railway north of Pevensey St
and finding a path toward the creek east of the railway line.

While flood depth is an important consideration in assessing flood impacts, flood velocity is also
important. The combined effect of depth and velocity is used to define hydraulic hazard (see Section
3.6) and this can be used to evaluate flood impacts.

The peak flood hazard for the 5 Year ARI event is shown in Figure 12 and, apart from the few
locations where the depth exceeds 500mm, the flood hazard is generally very low and does not pose
a risk to people who may be walking or driving through it. Even in the most hazardous areas the water
would pose a low risk to able bodied adults.

In the 20 Year ARI event the area subject to overland flows is slightly more extensive as are the areas
which are more than 500mm deep and which could pose a low risk to adults. What does start to
happen in this size flood is that the velocity of water running along some of the streets north of St
Johns Road begins to enter the low hazard for adults category which would be sufficient to cause
some cars to float. Greater lengths of Freeman Avenue and Railway Parade would be non-trafficable.

In this event it would take less than an hour after the beginning of the storm for Freeman Avenue to be
cut off and it is likely to be cut for three or four hours.
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5.1.2 Infrequent Floods

The flood hazard in a 100 Year ARI flood is shown in Figure 13 which demonstrates that the area
flooded is slightly more extensive than a 5 year ARI flood but for the most part the flooded areas are
not hazardous to adults.

There is a section of floodplain between McBurney Road and Hughes Street where flood hazard is
higher. This is as a result of increasing depth in a low lying, possibly remnant stream area rather than
any high velocity of flow in the area. This is the “Zone of Significant Flow” previously identified by
Council and this classification is assessed in more detail in Section 8.4.

What Figure 14 also shows is that the velocities along many of the streets north of St Johns Road
would make them dangerous to drive along because cars could float or be pushed along by the
floodwaters.

All of Freeman Avenue would be flooded and most of it would be hazardous for adults to walk along it.
In a flood rising as quickly as this design flood event Freeman Avenue would be non-trafficable within
30 minutes and would remain so for three or four hours.

The highest risk areas for the 100 year ARI event are essentially close to Orphan School Creek and in
the parklands that border the creek, where depth is significant, in a number of the roadways especially
Freeman Avenue and Railway Parade and in the remnant stream that drains from Adams Park,
currently sealed and used as a car park for the Canley Vale shopping precinct.

5.1.3 Extreme Floods

In the most extreme events many parts of the catchment would be extremely hazardous and it could
be fatal for people to drive or walk through the floodwaters (Figure 14). West of the Cumberland
Highway the most hazardous areas are quite confined and are generally along residential property
boundaries but there would be a section of the Cumberland Highway from John St to Hughes St which
would be extremely hazardous.

Large areas of residential lots, in some cases whole lots, would be exposed to extremely hazardous
flows between John St and Derria St. North and east of this area, and in the other parts of the
catchment, the most hazardous locations tend to be along the roads or within public open space with
the residential land classified as low hazard for adults. The two exceptions are some houses on the
southern side of Freeman Avenue and a block of home units in Railway Parade South of Pevensey St.

In the more extreme events it could take less than 30 minutes after the start of the storm for streets to
be too dangerous to travel on but even these large events can be expected to dissipate within three or
four hours.
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5.1.4 Effects of Buildings and Fences

A computer flood model presents an idealised representation of flood behaviour which is usually
sufficient for making floodplain management decisions. In overland flood studies consideration needs
to be given to the impacts which obstructions to flow, such as buildings and fences, can have on flood
depths and velocities.

For this particular study it was assumed that all buildings would create a solid obstruction to the flow.
That is, no water would flow under the buildings or through the buildings. Even though this was the
assumption, the model was not constructed with the individual buildings as solid blocks but rather the
average roughness of the ground surface was increased in the model to account for the effect that the
buildings would have on slowing down the flow of water. The model then represents flows across the
flow paths as a smooth surface with an even distribution of velocities. In reality flood levels will be
higher on the upstream side of a building and lower on the downstream side with localised increases
in velocity where the water passes between buildings.

Fences have not been included in the model. It has been assumed that fences do not create an
impediment to flow. This is not the case in reality but the effect that fences have on flow will vary
considerably depending on their orientation, permeability and strength. Solid fences which are
constructed perpendicular to the flow will impede flow the most and water will build up behind them.
This will increase flood depths and hazards upstream and decrease them downstream of the fence.
That is, until the depth of water upstream of the fence exerts so much force on the fence that it fails
(Figure 15).

Figure 15: Damaged Fencing, Malta Street, Fairfield East
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These impacts were tested using the hydraulic model for the flood affected area between Hughes
Street and McBurney Road, Canley Heights, with the results shown in Appendix D. Figure 16 shows
the impact of fencing on flood depth in the 100 year ARI event. The modelling established that fences
can significantly impact the peak flood levels, velocities and flood hazard in the immediate area, in
particular:

Flood levels are increased up to 0.5m or more on the upstream side of the fences and decreased
downstream of the fences initially

Velocities and flood hazard are increased suddenly downstream as a result of the fence failure.

There is only a relatively small area that was not previously impacted by flooding, that becomes
flooded

The more impervious the fence, the less flow will pass through or under it. This means that solid brick
and Colorbond fences will have a greater impact than paling fences and lapped paling fences will have
a greater impact than standard paling fences than will staggered paling fences. Furthermore, paling
fences are more likely to fail at a lower depth than that Colorbond or brick fences which means that
they release a smaller flood wave. These are generalised observations and the actual effects will
depend on the quality of the fence construction.

Fences with gaps under them, openings in them or which are of a mesh construction are far less
impervious but even these can become clogged with debris and eventually fail.

5.1.5 Real Floods

Design flood events are an idealised representation of both rainfall and flood behaviour. They assume
an even rainfall distribution across the catchment and a stepped change in rainfall intensity over time
for a critical duration which will give the largest flows at the point of interest in the catchment for a
particular storm return period. They also assume a particular degree of catchment saturation before
the rainfall begins. This is the standard methodology recommended in Australian Rainfall and Runoff
(Pilgrim, 1977) and is used for all flood modelling throughout Australia.

Real storms and floods will behave more randomly. Storms which cause overland flooding could
occur from an intense thunderstorm after days of hot, dry weather or could be a period of intense
rainfall after many days of rain. In either case the same intensity and duration of storm could result in
very different peak flows. Similarly, the distribution of rainfall in time and space across the catchment
can mean that the flood hazards in one part of the catchment will match those of a frequent event and
in another part those of an infrequent event even though they have been caused by the same storm.

Variations in rainfall patterns can also mean that a particular flood hazard condition can be reached
more quickly or more slowly than suggested by the design flood event which has that hazard
condition.

As already explained, obstructions caused by buildings, fences and debris blockages can also change
flood depths, velocities and hazards locally.

The variability of actual conditions compared to those in the model does not in any way invalidate the
modelling. What it highlights is that the model results are indicative of realistic flood behaviour but
possible variations around that behaviour must be taken into consideration when selecting appropriate
flood mitigation options.
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5.2 IMPACTS ON PROPERTY

5.2.1 Overview

The depths and velocities anticipated from overland flows in the Canley Corridor are not expected to
create significant damage to public infrastructure such as roads, railways and utilities.

Flood depths or more than 300mm are likely to cause some damage to cars and exposure to more
than 500mm depth of flooding could result in cars being written off. The number of vehicles damaged
by flooding will depend on the time of day that flooding occurs, the number of vehicles parked in the
path of damaging flooding water and the actions of drivers. Some drivers may take the opportunity to
move their parked cars to higher ground while others driving through the area may try and drive
through hazardous floodwaters. Because it is difficult to estimate the number of vehicles which could
be damaged and most vehicles are insured against flood damage, the cost of motor vehicle damage
has not been estimated.

Detailed estimates were made, however, of the impacts and costs of flooding on residential and
commercial premises. Damage estimates are used later to assess the relative merits of various
floodplain risk management measures.

5.2.2 Residential Flood Damages

There are a total of 1,335 residential properties within the PMF flood extent. Floor levels for
residential buildings were provided by Council and these were compared to ground levels at the
property as extracted from the LIDAR surveyed ground levels also provided by Council. Where
reported floor levels were less than 100mm above the reported ground level, Google Street View was
used to check the property and, if warranted, a corrected floor level was entered based on the
estimated height of the floor above the ground.

The flood levels for the events provided (5, 20 and 100 Year ARI and the PMF) were then extracted at
each residential building location and the depth of above ground and above floor flooding was
calculated. Where above floor flooding was estimated to occur in the 100 year ARI flood, Google
Street View was used to check whether that particular property had been redeveloped after the
Council floor level survey had been conducted. If redevelopment was apparent, the floor level was
corrected to correspond to the current planning level which is 0.5m above the 100 Year ARI flood
level.

The OEH Standard Residential Calculator (DECC, 2007) was used to estimate the direct residential
damages in Canley Corridor. The calculator works on the basis of there being an average amount of
damage external to a dwelling when a property is first flooded and then once flooding exceeds the
floor level the damage increases with increasing flood depth until it reaches a depth above which no
further damage occurs. There are different damage curves for low set single storey houses, high set
single storey houses (i.e. those with ground floor levels more than 1.5m above ground level) and two
storey houses which account for the different depths of flooding necessary for contents to be
damaged. There are also factors included for decreasing the cost of damages to account for the time
available to move building contents as well as inflation factors which account for the increased cost of
labour and materials if flood damage is widespread.

The curve input values used for the Canley Corridor study are provided in Table 8. The same factors
were used as in the Three Tributaries Floodplain Risk Management Study (Molino Stewart, 2014, in
preparation) with the exception of:

Typical Duration of Immersion — 2 hours rather than 6 hours
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Effective Warning Time — 0.5 hours rather than 2 hours
Likely Time in Alternative Accommodation — 4 weeks rather than 8 weeks

There are numerous apartment blocks in the Canley Corridor and for the purposes of this assessment,
each was assumed to be a high set house. Townhouses and villas were assumed to be two storey
and lowset houses respectively. Each building was treated as a single dwelling for the damage
estimations but any with expected above floor flooding in the 100 Year ARI flood were examined more
closely during the option evaluations.

The OEH methodology estimates tangible direct residential damages which are caused by floodwaters
coming in direct contact with assets. Tangible indirect damages are the costs and losses incurred as
an indirect consequence of the flooding and can include clean-up costs, temporary accommodation,
additional travel, lost income, health costs etc. A number of studies have found indirect damages to
be worth about 15% of the direct damages while others which have counted clean-up costs as direct
damages have estimated the indirect damages to be about 5% of direct damages (Sydney Water,
1995).

Given that the OEH methodology includes clean-up costs and alternative accommodation in the
tangible damage estimates, additional indirect damages have been assumed to be worth 5% of the
direct damages for this study.

Table 8: Input Variable for Damages Estimation

Input Value Explanation
Regional Cost Variation factor 1.0 Rawlinsons
Post late 2001 adjustments 1.66 Changes to average weekly earnings

(AWE) from Nov 2001 to May 2014
Post Flood Inflation Factor | 1.40 Regional city

Based on duration of significant flooding in

Typical Duration of Immersion 2 Hours 100 year ARI event
Building Damage Repair Limitation Factor | 0.85 Short duration

Typical House Size | 131m? Sample of houses within catchment
Contents Damage Repair Limitation Factor | 0.75 Short duration

Community Flood Education and

Level of Flood Awareness Low Awareness in Fairfield City (MS,2013)

Effective Warning Time 0.5 Hours | Based on rate of rise of 100 year ARI event

Typical Table/Bench Height I 0.90 Standard
External Damage | $6,700 Standard
Clean-up costs | $4,000 Standard
Likely Time in Alternative Accommodation | 4 Weeks Half Standard
Additional Accommodation Costs | $220/week Standard

5.2.3 Commercial Damages

Commercial and Damages were calculated using the stage-damage curves developed by Water
Studies (1992) and updated to 2014 values using the Consumer Price Index (CPI). These curves
apply damage per square metre of floor area with increasing damage for increasing depth of flooding.
There are separate damage curves for commercial premises with low, medium and high value
depending on the type of contents. For example a shop selling garden statues would have low value
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flood damages while an electrical retailer would experience high damages for the same depth of
flooding.

For commercial/industrial land uses, the type of activity was split into one of six codes provided by
Council for the application of six different stage-damage curves:

Commercial low (CL)
Commercial medium (CM)
Commercial high (CH)
Industrial low (IL)
Industrial medium (IM)
Industrial high (IH)

Floor areas for each business were estimated by a combination of aerial photography and inspection
of Google Street View.

Flood surfaces for the 20 year, 50 year and 100 year ARI floods and the PMF were used to extract
flood levels at the tag point of each building in the database.

Indirect damages were estimated as 35% of the direct damages as per the ANUFLOOD method
(Taylor, Greenaway and Smith, 1983).

5.2.4 Intangible Damages

Intangible flood damages are those damages which are caused by flooding but are not easily
quantified in monetary terms. Direct intangible damages include such things as injury, loss of life, loss
of pets and loss of memorabilia. Indirect intangible damages include things such as stress and
anxiety, loss of business confidence and bankruptcy. While it is difficult to quantify these damages in
monetary terms, the number of residential and business premises with above floor flooding is
indicative of the relative magnitude of these damages between floods and the benefits of mitigation
options in reducing such losses.

As loss of life and injury are intangible flood damages it is appropriate in this section to also discuss
locations where the combination of flood hazards, other aspects of flood behaviour, the types of
development and the vulnerability of the population can either increase or decrease the risk to life.

The rapid rise of flood waters in all events across the catchment means that flood warning and timely
evacuation will be problematic. Evacuating into streets with a high flood hazard could increase risks to
life as would trying to drive through those streets. The rectangular grid pattern of streets means that
there are several locations where motorists may be tempted to try and drive through floodwaters.

There is a nursing home at the eastern end of Freeman Avenue which is occupied by particularly
vulnerable people. The site itself is flood free in a 100 year ARI flood and only subject to low hazard
flooding in a PMF. However, road access gets cut early and quickly even in a 5 year ARI event and
although there is a pedestrian path linking it to Canley Vale Road, that is cut by low hazard flows in a 5
year ARI event and may be subject to moderate hazard flooding in a 100 year ARI event. This could
compromise the ability of ambulance services reaching the facility in the event of a medical
emergency.

5.2.5 Damages Summary

The number of properties flooded is provided in Table 9 and the cost breakdowns for each event and
the total AAD are provided in Table 10.
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Because floods occur randomly and the magnitude of damages is greater the rarer the flood, the
concept of Annual Average Damage (AAD) has been developed to enable the economic evaluation of
flooding and flood mitigation options. As the name implies, these are the average cost of damages if
all the damages caused by the full range of floods were averaged over a long period of time, taking
into account the number of times it is likely to occur on average over that time. For the purpose of
estimating the AAD, the PMF was assumed to have an ARI of 1 in 100,000 and it was assumed that
there would be no flood damages in a 1 Year ARI event.

These damages estimations will be used as the basis for the economic assessment of the selected
floodplain risk management measures. It is noted that the more frequent events make the greatest
contribution to the annual average damages which suggests that mitigation options which deal with
frequent flooding impacts will be the most economically worthwhile.

Table 9: Flood Affected Properties

Residential Residential Commercw_;u and
. . . . Industrial
Properties with Properties with ) .
Event Properties with
Above Ground Above Floor
Flooding Flooding* o Floor
Flooding*
5 Year 323 | 7 | 13
20 Year | 455 26 16
100 Year | 586 48 19
PMP | 1335 677 74
Table 10: Calculation of Average Annual Damage
Residential = Residential Cohrerelel | el
Direct Indirect ang ang Contribution
Event Industrial Industrial Total ($m)
Damage Damage Di Indi to AAD ($m)
($m) ($m) irect ndirect
Damage ($m) Damage ($m)

5 Year $40  $02 | $005 | $0.02  $43  $11
20 Year | $6.0 $0.3 $0.6 $0.3 $7.2 $1.7
100 Year | $8.5 $0.4 $2.8 $1.4 $13.1 $0.4
PMP | $41.6 $2.1 $38.3 $19.1 $101.1 $0.6

Total $3.8

5.3 HERITAGE IMPACTS

Many of the listed heritage items in the catchment are affected by overland flooding. While the
Railway Viaduct, which is listed at a state level, is affected by overland flows, it has been designed for
these magnitudes of flows. It is more at risk from extreme mainstream flooding in Orphan School
Creek. Similarly, the three indigenous heritage items, if they are still there, would be at greater risk
from Orphan School Creek flooding than overland flows.

The Church in John St Cabramatta would not be affected by overland flows.

A 5 year ARI flood would flow through the grounds of the Kwan Yin Temple in Second Avenue and the
Westacott Victorian Cottage in Railway Parade and would be at the door of the heritage listed shop at
2 Canley Vale Road. In a 20 year ARI event the water would be flowing between 100 and 200mm
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deep in front of the shop and cottage but given that they are virtually at footpath level, wash from a
vehicle driving through the flood waters would be sufficient to push the water into the buildings if it is
not already flowing into them. A 100 year ARI event would not flow much deeper near these buildings.

A PMF would definitely be flowing at a shallow depth through the shop and cottage but is only likely to
flood the temple carpark, although that could be up to 800mm deep.

5.4 BIODIVERSITY IMPACTS

An area of low conservation significance area of Ironbark Forest on private land between Gilbert
Street and John Street is within the overland flow pathway in a 5 year ARI event and would be subject
to more hazardous flooding in rarer events. The same applies to the high conservation value remnant
Ironbark Forest in Adams Park. A 20 year ARI event would begin to impinge on the high conservation
Ironbark Forest in Cabravale Park and also on the moderate conservation value Ironbark Forest
between Pevensey St and Canley Vale Road. These too would experience greater depths of flooding
in less frequent floods.

Given that these are remnants of natural forests in a landscape which would have periodically flooded,
the occasional flood for a few hours on average every five years or less frequently is unlikely to have a
detrimental impact on the vegetation.

While this vegetation can be habitat for native fauna, the lack of natural ground cover in these areas
means that any native animals living in these areas are likely to be arboreal and able to climb above
the reach of what will be relatively shallow flooding, even in the PMF.
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6 EMERGENCY MANAGEMENT

6.1 STATE EMERGENCY SERVICE

Under the State Emergency Service Act, 1989, the State Emergency Service (SES) is the
designated combat agency for controlling floods, and to coordinate the rescue, evacuation and welfare
of affected communities.

The SES is to protect people from risk to their safety and health, and to protect property from
destruction or damage, arising from floods (SES Act, 1989).

Details of the roles and responsibilities of the SES (and other emergency services and affected
parties) can be found in the State Flood Sub Plan, a Sub Plan of the New South Wales Disaster Plan
(Displan).

For floods generally, the role of the SES covers prevention, preparedness, response and recovery.

6.1.1 Prevention
Provide emergency management advice to councils in relation to the management of land which
is subject to flooding;

Contribute to the deliberations of Floodplain Risk Management Committees established by
councils;

6.1.2 Preparedness
Contribute to the identification of flood problems, specifically in relation to emergency
management matters including warning, evacuation, rescue and resupply functions;
Develop and maintain flood intelligence systems for the full range of flood types and severities;

Lead in the preparation, maintenance and exercising of Flood Sub Plans at State, Region and
Local levels;

Ensure that SES Controllers, operations centre staff and field staff are appropriately trained and
equipped for flood-related tasks;

Ensure that appropriate agencies, organisations and officers are aware of and ready for tasks
related to their agreed flood responsibilities;

Prepare, coordinate and deliver awareness and educational materials and programs regarding
flooding;

Prepare prewritten Flood Bulletins for key gauges, flash flood environments and for areas
downstream of deficient dams;

Prepare systems for the communication of warnings and public information regarding flooding;

Define and continually review the state’s flood warning requirements in conjunction with the Flood
Warning Consultative Committee, councils, the owners of dams classified as deficient and flood-
affected communities;

6.1.3 Response

Control flood operations;

Coordinate the responses of agencies supporting flood operations;

55 Fairfield City Council



MOLINO STEWAR'L

Ensure that relevant Emergency Operations Controllers and supporting agencies are briefed on
flood operations, including relevant flood and dam failure warnings;

Respond to indications of potential dam failure when Dam Failure Warning Systems are
activated;

Assist in the development of official flood warnings by providing data to the BoM from the SES
network of river height gauges and those private gauges to which it has access;

Coordinate the development and communication of SES Flood Bulletins to at risk communities,
including:

Augmentation of official BoM flood warnings by assessing the likely consequences of
flooding at the predicted heights and suggesting appropriate actions for people in
areas expected to be affected and disseminating this information;

Livestock and Equipment Warnings when there is evidence of rises in levels below
minor flood heights, and disseminate these within Region Flood Bulletins;

Local Flood Advices for communities for which the BoM does not issue official flood
warnings, and disseminate these within Region Flood Bulletins;

Coordinate reconnaissance of areas likely to be affected by floods;

Coordinate the resupply of isolated communities and properties;

Coordinate the evacuation and immediate welfare of people at risk;

Coordinate flood rescue operations;

Coordinate operations to protect property;

Provide an information service to the community regarding flooding;

Assist councils to organise temporary repairs or improvements to levees;

Assist the NSW Police Force, RTA and councils with road closure and traffic control operations;
Assist the Agriculture and Animals Services Functional area with fodder supply operations;

Depending upon the scale of the event, establish a Joint Media Information Centre as near as is
practicable to the areas affected by flooding;

Coordinate the collection of flood intelligence and post impact data and make it available to
recovery agencies;

Establish a spatial information group if required to coordinate the collection; analysis; mapping
and distribution of spatial information regarding flooding;

Provide Situation Reports incorporating the activities of supporting agencies to all agencies listed
under this Plan and to all state level supporting operations centres and relevant members of
parliament;

Provide information to Treasury on damage to public infrastructure for the purpose of Natural
Disaster Relief and Recovery Arrangements;

Provide immediate welfare support to evacuees;

6.1.4 Recovery

Ensure that initial recovery operations are commenced;
Coordinate the conduct of after action reviews / debriefs following flood operations;

Ensure any recovery coordinating committee is briefed regarding the flood response phase and
that appropriate information is provided to appropriate recovery agencies; and

Participate in recovery committees as required.
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6.2 BUREAU OF METEOROLOGY

Under the State Flood Sub Plan, the Bureau of Meteorology is responsible to:
Assist the SES in the exercising of Flood Sub Plans;
Act as the flood prediction agency;
Develop warning systems in conjunction with the SES and other state and local agencies;
Collect, collate and analyse rain and river data;
Provide near real time rainfall and river level data on the internet;
Contribute to flood education programs;

Formulate and issue official forecasts and warnings for:
River basins (Flood Watches);
Key locations on rivers and creeks (Preliminary Flood Warnings and Flood Warnings);

Weather Forecast Districts (Regional Severe Thunderstorm Warnings and Severe Weather
Warnings) and the Newcastle/Sydney/Wollongong area (Severe Thunderstorm Warnings);
and

Coastal areas (large waves and storm surges).

The Bureau works closely with the Regional and Local SES to ensure the quality and accuracy of
weather and flood warnings.

6.3 ROLE OF THE SES IN THE CANLEY CORRIDOR CATCHMENT

The Canley Corridor catchment falls within Sydney Southern Region SES operational region. This
region can call on other Sydney regions as required as all regions will have received the same training
and can operate as a larger unit if required.

The major issues for the SES in the Canley Corridor catchment are that the catchment essentially
generates a flash-flood scenario i.e. the flood peaks less than 6 hours after commencement of rain,
with its critical storm being approximately a 2 hour duration event. This scenario does not provide any
sound basis for the Bureau to issue flood warnings, though there is some warning function for the
Georges River. The Bureau will release Severe Thunderstorm Warnings and Severe Weather
Warnings and these should be noted by the community.

As such, there is very little time for the SES, as well as potentially limited resources, to provide
complex response activities in the highly built up catchment. Thus, the SES role in the catchment will
very much concentrate on the prevention, preparedness and recovery functions as outlined above.

6.4 FAIRFIELD LOCAL FLOOD PLAN

The Fairfield Local Flood Plan is a sub-plan of the Fairfield Disaster Plan and deals specifically with
flooding. Local flood plans are prepared by the State Emergency Service and describe agreed roles,
responsibilities, functions, actions and management for the preparation for and conduct of flood
operations. The plan is issued under the authority of the State Emergency and Rescue Management
Act 1999 and the State Emergency Service Act 1989. It has been accepted by the Sydney Southern
SES Division Controller and the Fairfield City Local Emergency Management Committee.

As Part of the review of floodplain risk management measures in the Canley Corridor catchment, the
Fairfield Local Flood Plan (2010) was reviewed and issues identified for future resolution. The NSW
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SES has reported that these comments are being taken into consideration in the current review of the
Fairfield Local Flood Plan.

During consultation the NSW SES acknowledged particular challenges with flooding in the Canley
Corridor catchment. In particular:

There are less than 50 volunteers and staff within the local unit servicing a population of more
than 50,000 potentially affected by flooding within the whole of the Fairfield City LGA. Within
Canley Corridor, it is estimated that 4,500 — 5,000 people may be affected by overland flows

There are locations within the LGA where the flood hazards are significantly greater than those in
Canley Corridor and these would need to be given priority

It will be extremely difficult to call on neighbouring SES units as they are more than likely to be
employed in similar flood emergencies in their areas and the short response time of the overland
flooding means that would be insufficient time for responders from outside the LGA to arrive
before the flooding had peaked

The potential for high hazard floodwaters along the roads, particularly in the middle of the
catchment, will make it dangerous for building occupants to leave or for SES personnel to try and
reach them after a short time into the larger floods

If resources can be deployed to provide timely evacuation of at-risk buildings, the attention would
be focussed on Freeman Avenue, including the nursing home followed by the area between
Hughes St and St Johns Road.

6.5 PERSONAL RESPONSIBILITY

A key concept which has been emphasised in reports from commissions of inquiry in Australia into
natural disasters in recent years is the concept of shared responsibility (VBRC, 2009 and QGCI,
21012). This is the idea that all levels of government, including emergency services organisations,
have a role in disaster mitigation and response but so to do communities and individuals.

In the case of Canley Corridor the small catchment, the rapid onset of flooding, the short flood
durations, ill-defined flow paths and the potential significant localised effects of buildings and fences
makes it impractical for:

the Bureau of Meteorology to provide tailored, accurate and timely flood warnings
the NSW SES to effect evacuations

NSW Police to close flood affected roads

In these circumstances communities and individuals have to take a greater responsibility for
appropriate flood preparedness and response.

6.1 PLANNED RESPONSE FOR FUTURE DEVELOPMENT

Redevelopment within Canley Corridor provides an opportunity to reduce risk to life from flooding and
development controls play an important part in that.

A major point of contention in contemporary emergency management policy and practice relates to the
advantages and disadvantages of evacuation compared to sheltering-in-place, particularly for flash
flood catchments such as Canley Corridor. This has a significant bearing on what development
controls are most appropriate to manage risk to life.
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6.1.1 NSW SES Position

The NSW SES has prepared or contributed to a number of publications which address this subject
(Opper and Toniato, (2008), Opper et al (2011), AFAC (2013)). The latter is a national guideline which
the NSW SES endorses and can be summarised as:

The safest place to be in a flash flood is well away from the affected area. Evacuation is the most
effective strategy, provided that evacuation can be safely implemented. Properly planned and
executed evacuation is demonstrably the most effective strategy in terms of a reliable public
safety outcome.

Late evacuation may be worse than not evacuating at all because of the dangers inherent in
moving through floodwaters, particularly fast-moving flash flood waters. If evacuation has not
occurred prior to the arrival of floodwater, taking refuge inside a building may generally be safer
than trying to escape by entering the floodwater.

Remaining in buildings likely to be affected by flash flooding is not low risk and should never be a
default strategy for pre-incident planning. It is not equivalent to evacuation.

The risks of ‘shelter-in-place’ include:
Floodwater reaching the place of shelter (unless the shelter is above the PMF level);

Structural collapse of the building that is providing the place of shelter (unless the building is
designed to withstand the forces of floodwater, buoyancy and debris in a PMF);

Isolation, with no known basis for determining a tolerable duration of isolation;

People’s behaviour (drowning if they change their mind and attempt to leave after
entrapment);

People’s mobility (not being able to reach the highest part of the building);
People’s personal safety (fire and accident); and
People’s health (pre-existing condition or sudden onset e.g. heart attack).

For evacuation to be a defensible strategy, the risk associated with the evacuation must be lower
than the risk people may be exposed to if they were left to take refuge within a building which
could either be directly exposed to or isolated by floodwater.

Pre-incident planning needs to include a realistic assessment of the time required to evacuate a
given location via safe evacuation routes. This requires consideration of barriers to evacuation
posed by available warning time, availability of safe routes and resources available.

Successful evacuation strategies require a warning system that delivers enough lead time to
accommodate the operational decisions, the mobilisation of the necessary resources, the
warning and the movement of people at risk.

Effective evacuation typically requires lead times of longer than just a couple of hours and this
creates a dilemma for flash flood emergency managers. Due to the nature of flash flood
catchments, flash flood warning systems based on detection of rainfall or water level generally
yield short lead times (often as short as 30 minutes) and as a result provide limited prospects for
using such systems to trigger planned and effective evacuation.

Initiating evacuation of large numbers of people from areas prone to flash flooding based only on
forecasts may be theoretically defensible in a purely risk-avoidance context but it is likely to be
viewed as socially and economically unsustainable. Frequent evacuations in which no flooding
occurs, which statistically will be the outcome of forecast-based warning and evacuation, could
also lead to a situation where warnings are eventually ignored by the community.

Following a consultation with the NSW SES in relations to the Three Tributaries Floodplain Risk Study,
the NSW SES wrote to Fairfield City Council to state its position (NSW SES, 2014) and in summary
said:
In the context of future development, self-evacuation of the community should be achievable in a
manner which is consistent with the NSW SES'’s principles for evacuation.
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Development must not conflict with the NSW SES'’s flood response and evacuation strategy for
the existing community.

Evacuation must not require people to drive or walk through flood water.

Development strategies relying on deliberate isolation or sheltering in buildings surrounded by
flood water are not equivalent, in risk management terms, to evacuation.

Development strategies relying on an assumption that mass rescue may be possible where
evacuation either fails or is not implemented are not acceptable to the NSW SES.

The NSW SES is opposed to the imposition of development consent conditions requiring private
flood evacuation plans rather than the application of sound land use planning and flood risk
management.

Clearly, the NSW SES holds that evacuation is the preferred emergency response for floodplain
communities, where this can safely be achieved. Late evacuation, through floodwater, may be a recipe
for disaster and in that situation it might be safer to remain inside the building, though sheltering-in-
place has a number of direct and indirect risks associated with it. Evacuating prior to flooding is
therefore much preferred. Where current hydro-meteorological monitoring systems, communications
systems, road infrastructure and expected community behaviours do not allow this, the SES
advocates improvements to these so that evacuation can proceed safely. However, the AFAC (2013)
guide makes clear that even with improvements in monitoring, insufficient time may be available to
inform evacuation decisions with any confidence. If evacuations are ordered based only on predicted
rainfall, the community may eventually come to ignore warnings.

6.1.2 FCC Position

Chapter 11 of Fairfield’'s City Wide DCP contains a number of provisions relating to response to
flooding, which in effect sets out Council’s current position.

One objective of the DCP is ‘to minimise the risk to life by ensuring the provision of appropriate access
from areas affected by flooding up to extreme events’. Several performance criteria have bearing:

a) The proposed development should not result in any increased risk to human life.

c) The proposal should only be permitted where effective warning time and reliable access is
available for evacuation from an area potentially affected by floods to an area free of risk from
flooding. Evacuation should be consistent with any relevant flood evacuation strategy.

f) Procedures would be in place, if necessary, (such as warning systems, signage or evacuation
drills) so that people are aware of the need to evacuate and relocate motor vehicles during a flood
and are capable of identifying an appropriate evacuation route.

Prescriptive evacuation controls vary from catchment to catchment. For residential uses in the Medium
flood risk precinct in the Georges River floodplain, proponents need to demonstrate that:

Adequate flood warning is available to allow safe and orderly evacuation without increased reliance
upon the SES or other authorised emergency services personnel

and that:
The development is to be consistent with any relevant flood evacuation strategy or similar plan.

For the Cabramatta Creek floodplain and other floodplains in the LGA, proponents need to
demonstrate either an ability to evacuate or a safe refuge above the PMF:

Reliable access for pedestrians or vehicles is required from the building, commencing at a minimum
level equal to the lowest habitable floor level to an area of refuge above the PMF level, or a minimum
of 20% of the gross floor area of the dwelling to be above the PMF level.

and that:
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The development is to be consistent with any relevant flood evacuation strategy or similar plan.

If the proponent chooses to provide a PMF refuge, there is a condition that the building structure can
withstand PMF inundation:

Applicant to demonstrate that the structure can withstand the forces of floodwater, debris and
buoyancy up to and including a 100 year flood plus freeboard, or a PMF if required to satisfy
evacuation criteria (see below). An engineer's report may be required.

The Prospect Creek Floodplain Management Plan Review (Bewsher Consulting, 2010, p.80)
recommended that the area of the Prospect Creek floodplain downstream of the Granville Railway
Line should not have a shelter-in-place provision. This is because that area is largely influenced by
flood behaviour within the Georges River, where the PMF can be many metres higher than the 100
year ARI event, limiting the practicality of providing a PMF refuge area within a building. Also, the
duration of flooding typically exceeds 24 hours or longer, suggesting that the isolation risks are too
great since power, water and sanitary services would likely be lost. Early evacuation is the preferred
response strategy for all homes and businesses in that area. A specific matrix was prepared for the
Prospect Creek floodplain including a revised evacuation control incorporating this spatial distinction in
evacuation/isolation risks:

Reliable access for pedestrians or vehicles is required from the building, commencing at a minimum
level equal to the lowest habitable floor level to an area of refuge above the PMF level. In the case of
property upstream of the Granville Railway Line, this refuge can be on site provided a minimum of
20% of the gross floor area of the dwelling is above the PMF level.

However, the current version of the DCP has not included the Prospect Creek matrix, so
developments there would be assessed under the ‘other floodplains’ schedule.

6.1.3 Review

Flood behaviour in Canley Corridor is such that flooding can rise and peak within a couple of hours of
the onset of rainfall. The further complication is that in many parts of the catchment it is the roads
which will flood before buildings are threatened and even in the PMF many parts of the catchments
are subject to low-hazard above ground flooding around buildings while the adjacent roads are unsafe
for driving or walking through. Even where buildings are at risk of above floor flooding, only four would
experience depths of more than 0.3m in a 100 Year ARI flood and only 10 would experience depths of
more than 1.0m in a PMF with the maximum depth of above floor flooding be 1.2m. Such depths can
be reduced by increasing the floor levels of dwellings.

Unless evacuation commences very early in a rainfall event, in most locations in the catchment it is
safer to stay within buildings rather than evacuate through more hazardous flood waters in the street.
The inescapably ‘flashy’ nature of flooding suggests that it will always be difficult to ensure everyone in
the floodplain evacuates prior to flooding of evacuation routes. And while there is scope for
strategically upgrading evacuation routes (see Section 8.4.1(d)) and for community education to
promote appropriate behaviours such as early evacuation (see Section 8.5.4), floodplain managers
need to recognise that the majority of floodplain occupants will be isolated in their buildings.

In the Consultant’s opinion, it is appropriate that both the Fairfield City Local Flood Plan and the
Fairfield City Wide DCP recognise this for already developed areas and seek to minimise the risk to
life in these circumstances. The 2005 edition of the LFP is appropriately pragmatic in including these
clauses:

Evacuations should be completed before inundation occurs or evacuation routes are closed.
However, this may not always be possible due to the short warning time generally available (3.12.2)

Where evacuation is considered too dangerous due to flooding of access routes, shelter in place
should be recommended until flooding eases or rescue occurs (3.12.3)
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However, similar caveats are evidently not located in Volume 1 of the 2013 edition of the LFP. It
appears that 