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EXECUTIVE SUMMARY

introduction

Flooding is a frequent occurrence in Gunnedah and Carroll. Periodically waters from the
Namoi, Peel and Mooki Rivers sub-catchments flow into the northern section of Gunnedah and
into Carroll from the west.

In response to the impact of flooding on these communities, Gunnedah Shire Council and the
Department of Land and Water Conservation (DLWC) have recognised the need to undertake
integrated floodplain management to manage flood hazard in the communities of Gunnedah
and Carroll.

In 1996 DLWC completed the flood study for Carroll and Gunnedah, being Stage 1 of the
floodplain management process. Drawing on the information from Stage 1, the next stage of
the process has involved the preparation of a Floodplain Management Study (FPMS) and
Floodplain Management Plan (FPMP), which identifies the flood hazard and recommends
appropriate flood mitigation measures. The Study and Plan have been prepared in accordance
with the principles and guidelines in the NSW Flood Prone Land Policy and its attendant
Manual. This report is the FPMS, and presents background data and analysis used in the
preparation of the FPMP.

Methodology
The Study process has followed five basic stages consisting of:

Stage One:
¢ Document Review
¢ Meetings with clients and other agencies
¢ Initial Community Consultation
¢ Data Collection and Review
Stage Two:
¢ FHlood Definition and Mapping
¢ Flood Damage Assessment
¢ Assessment of Land Use Measures
¢ Assessment of Social and Environmental Issues
¢ Preliminary Identification of Floodplain Management Options
Stage Three
¢ Further community consultation
¢ Modelling/Assessment of Selected Management Options
¢ Review Flood Forecasting and Warning Requirements
¢ Assessment and Recommendation of Flood Planing Levels and Management
Options
¢ Draft clauses for LEP, DCP
¢ Preparation of Floodplain Management Study Report
Stage Four
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¢ Public Display and Comments, and assessment of comments
Stage Five
¢ Finalisation of Report and Plan.
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The Study Area

Cunnedah Local Government Area (LGA)Y is situated in the Northern Statistical Division of
NSW and has an area of 5,100 square kilometres. Gunnedah, its largest town, is located at the
heart of the Gunnedah LGA, with Carroll situated 25 kilometres to the east of Gunnedah.
Sydney is located 480 kilometres south-east of Gunnedah, while Tamworth is approximately
70 kilometres to the east of Gunnedah.

Both Gunnedah and Carroll lie on the {loodplains of the Namoi River Valley, as illustrated in
Figure 1.1. Carroll is upstream of Gunnedah, approximately 17.5 kilometres from the junction
of the Peel and Namoi Rivers, and Gunnedah is approximately 4 kilometres downstream from
the confluence of the Mooki and Namoi Rivers.

The study area outlined by Council in its brief for this project encompasses the northern
portion of the town of Gunnedah, and the village of Carroll. In Gunnedah the study area is
bounded by the Mungindi Railway to the south, the Mooki River to the east, and the one lane
road leading to the property “Wirringulla” to the west. The northern study boundary
incorporates a number of different landmarks, as illustrated in Figure [.2. The study boundary
in Carroll follows the village boundary, as shown in Figure 1.3. The Namoi River forms the
western boundary of the study area in Carroll.

The nature of flooding in the study area cannot be assessed in isolation from the surrounding
rural areas. Accordingly, the mathematical hydraulic model of the floodplain encompassed the
floodplain of the Namoi River from Carroll to Boggabri and the floodptain of the Mooki River
from the confluence with the Namoi to a point upstream of the village of Breeza. The base
data for the model was established in great detail for the towns so that flooding could be
modelled with the accepted degree of accuracy; the rural areas did not contain the same level
of base data. The hydrologic input to the model (the flood flows) was taken for the catchment
as a whole, covering the Namoi, Peel and Mooki Rivers.

Social and Ecological Issues
Demographic Characteristics

In determiming the most suitable floodpiain management options it is important to understand

the specific characteristics of the population. This enables a merit assessment of each option

based on its suitability for a particular population. The information presented below is built

upon within the social impact assessment, chapter six of this Study. The population of the

study area has the following characteristics:

e The study area comprises 18.3% of the total population of Gunnedah Shire LGA, which
was 12,798 people at the 1996 census.

o Gunnedah Shire LGA shows a general decline in population, and especially in the
proportion of its population aged between 10 and 34 years. The overall population is
aging, influencing emergency response measures and evacuation procedures,

* Incomes both in Carroll and in the Gunnedah study area are lower than those in Gunnedah
Shire as a whole, while the unemployment rate is higher than the Shire average, which is
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slightly higher than the NSW State average. This lessens the ability of people in the area
to recover from flood evenis,

e The majority of dwellings in the study area are detached, with a high rate of home
ownership.

Biclogical and Physical Environment

It 1s equally important to examine aspects of the biological and physical environment, to
determine which floodplain management options can be supported by the surrounding
tesrestrial and aquatic environments. Briefly, the physical and biological environment in
Gunnedah and Carroll exhibits the following characteristics:

e The Namot River Valley catchment is flat to undulating, and siteated within the Gunnedah
Basin. Black soil plains comprise a large proportion of the catchment.

e The region has a dry sub-humid climate, with the majority of rainfall typically occurring in
summnier.

e  Much native vegetation in the area has been cleared for cropping and grazing purposes.
¢ The Plains Grass community has been identified as having high conservation status.

e Three vulnerable and one endangered species of flora may potentially occur within the
Gunnedah area.

e Fauna habitats have been significantly altered from their natural condition, due to
agriculture.

e Porcupine Reserve, situated south of Gunnedah township, contains a high diversity of flora
and fauna species including several threatened species.

e The riverine corridor and the floodplain are likely to be utilised by a range of species. Itis
important to retain as much natural vegetation as possible, to allow movement of fauna
between areas of higher habitat quality.

¢ Local flora and fauna would benefit from enhanced native vegetation along riverine
corridors.

Existing Planning Controls

A review of the current planning and development controls for floodplain management in
Gunnedah and Carroll revealed that provision for general flooding controls has been made for
Gunnedah and Carroll within the Gunnedah Local Environmenral Plan (LEP) 1998. No
specific provisions have been made for flooding in Carroll, while the LEP and the Interim
Policy for Development on Flood Prone Land provide local controls for Gunnedah.

There are a number of matters which have been found to warrant amendment to Gunnedah
LEP 1998, and the creation of a Flood Prone Land Development Control Plan. These matters
are:
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¢ The flood study completed by DLWC in 1996 together with the maps produced within the
floodplain management plan needs to replace the flood inundation map 1978 as the
technical basis for the LEP.

@ There is a need to define floodways and zone them accordingly, incorporating appropriate
objectives for these zones. ‘

¢ Zoning in Gunnedah generally does not respond to flood risks. For example, major
commercial development along that portion of Conadilly Street zoned Business 3(b) may
significantly increase potential flood damages.

e Definitions will need to be incorporated into the LEP which reflect the definitions in
DLWC Draft Floodplain Management Manual, released for public comment by the NSW
Government in March 1999,

e Specific controls and zones for the village of Carroll will be required within Gunnedah
LEP 1998.

e Appropriate management options will need to be formulated into a development controf
plan and as amendments to the LEP.

¢ FHood planning levels, building and development controls will need to be implemented, for
the area.

e Greater emphasis needs to be placed on access and evacuation issues for existing and
future developments.

Consequent amendments to Gunnedah LEP 1998, and a Floodprone Land Development
Control Plan, have been prepared to address these matters. They form Appendix A and
Appendix B, respectively, of the FPMP that accompanies this Study.

Flood Damages

A major component of the Study was the estimation of flood damages, both social and
economic, and a calculation of the Annual Average Damages. The results of these
calculations are summarised in the Tables 1 and 2 below.

It should be noted that these calculations provide potential damage estimates and do not
necessarily reflect actual damages that may occur during a flood. The actions of emergency
services, the evacuation of residents and their property and, most especially, the evacuation of
commercial properties in the flood affected areas will significantly reduce the level of flood
damages.
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Table 1 Flood Damages ~ Existing — Residential
CEvent il T e Nugiber of Houses
EEEEERREE PR : R Y Adfected T
L0% AEP flood 686,488 77
5% AEP flood 1,225,609 127
1% AEP {lood 3,256,385 277
3 x 1% AEP flood 8,249,733 476
Average Annual Damage 220,634
Table 2 Flood Damages — Existing — Commercial
e Damae Newrorbpeie
10% AEP flood 1,143,000 10
5% AEP flood 3,605,480 27
1% AEP flood 15,268,467 47
3 x 1% AEP flood 74,189,252 149
Average Annual Damage 818,026

In addition to its economic impact, flooding has significant social impacts. These are not
casily quantified or valued, however their impact on people’s lives and livelihoods can be
equally significant. Survey results showed that the major social mmpacts of flooding in
Gunnedah and Carroll include high emotional impact (for example distress, depression, fear,
panic); damage to homes, gardens, and possessions; loss of irreplaceable possessions; and
disruptions caused by evacuation and isolation during flooding.

Floodplain Management Measures

There are three generally recognised ways of managing floodplains to reduce flood losses:

e by modifying the behaviour of the flood itself (Flood Modification);
® by modifying (e.g. house raising) or purchasing existing properties and/or by imposing
controls on property and infrastructure development (Property Modification); and

* by modifying the response of the population at risk to better cope with a flood event
{Response Modification).
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The first two activities are generally referred to as “Structural Measures” and “Non-structural
Measures™ respectively. The need to include flood preparedness and response measures in the
overall floodplain management plan is a new, and warranted concept, since floodplain
management measures should address the flood situation as 2 whole. The range of tloodplain
management measures available for consideration are shown in Table 3 below:

Table 3 Floodplain Management Measures

~* Responsé Modification " -

S Measures L

Flood '\/Iod;ﬁcalmn MLJSU]’LS Pmpurty Modlﬁmtwn
LR e i Measures .00

flood control dams ZONiNg

tetarding basing
levees

bypass floodways
channel improvements

velocity deflectors

planning levels

building and development
controls

voluntary purchase

house raising

flood prediction and
Warning

floed plans

COMIDUNILY AWAreness
community preparedness

evacuation arrangements

tlood proofing butldings recovery plans

flood access

Flood modification measures are a common and proven means of reducing damage to existing
properties at risk. Property modification measures, such as effective land use controls, are
essential if the growth in future flood damage is to be contained. Response modification
measures, such as flood awareness, are the most effective means of dealing with the continuing
flood problem, which is the risk that remains from floods after other measures are in place.

A fundamental principle of sound floodplain management is that management measures
should not be considered either individually or in isolation. They should be considered
collectively so that their interactions, their suitability and effectiveness, and their social,
ecological, environmental and economic impacts can be assessed on a broad basis.

The Gunnedah and Carroll Floodplain Management Study and Floodplain Management Plan
have considered all three types of management measures and adopted an integrated and
effective mix that is appropriate to the specific circumstances of the flood prone community.
Adopted options included the provision of detailed land use planning and development
control measures in the flood prone areas, and the continued application of flood response
measures such as flood warning and public awareness programs,

Two other major measures were also considered, a levee and a combined house
raising/voluntary purchase program. Both measures would apply to the flood prone northern
portion of Gunnedah and, while each has its positive and negative aspects, it is SMEC’s
recommendation that the negative aspects of the levee would outweigh the positives.
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Accordingly, it is considered that of the two active floodplain management measures — levee
and/or voluntary purchase/house raising — the latter measure offers the most appropriate
response o the flood situation faced by Gunnedah.

It is held that the most appropriate of the active floodplain management measures for Carroll
are velocity deflectors and house raising.

The final decision on flood management measures has been made by Gunnedah Shire Council
and the Gunnedah Floodplain Management Commitice, after public consultation and
consideration of this report. The Floodplain Management Committee and Gunnedah Council
resolved to reject the option of a levee for Gunnedah or Carroll, and to adopt a combination of
alternative management measures.

The options for floodplain management are discussed in detail in Chapter 8 of the Report and
the recommendations are summarised in Tables 4 and 5 below.

impacts of Proposed Measures

While the majority of measures proposed will have a positive impact on the communities of
Gunnedah and Carroll, some may potentially have a harmful impact on the surrounding
environment. It is recommended that the following factors be considered when implementing
management measures, to reduce any likely impact:

o regard to the visual impact of house raising on adjacent properties, the streetscape, and
views from significant view sheds;

e regard to the location of Aboriginal archaeological sites, and consultation with the NSW
National Parks and Wildlife Service prior to disturbance of any sites;

¢ regard to the location of heritage sites, their significance and curtilage;

s protection of existing koala habitat areas; and

e consideration of the potential for soil erosion and increased turbidity due to flood or
property modification works.

Our detailed conclusions with regard to each of the potential flood management measures are
outlined in Tables 4 and 5 below.
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Table 4 Summary of Potential Management Measures - Gunnedah
‘V]casurt - Rcwmmmdatmn .
Flood Modification
Flood Control Dams Reject
Retarding Basins Reject
Levees Reject
Bypass Floodways Reject, although it is noted that the ‘pig-hole’ currently performs this

Channel Tmprovements

Velocity Deflectors

function and should be maintained as such.
Reject

Reject

Property Modification

Zoning

Planning Levels

Voluntary Purchase
House Raising
Building and Development Conirols

Flood Proofing

Flood Access

The Local Environmental Plan should be used to support and
provide weight to a Flood Prone Land Development Control Plan.
Zoning amendments are recommended to protect floodways and
restrici further commercial development at the eastern end of
Conadilly Street.  The existing ‘no building line’ should be
maintained.

Floor levels for new residential development should be 500mm
above the flood contour of the 1% AEP event. No flood planning
level should be set for commercial properties, but these should be
constructed from flood compatible materials.

Supported.
Supported.
Supported for incorporation into the draft DCP.

Supported for new commercial properties in the 1% AEP area.
Recommended for other commercial properties existing and within
the extreme flood event.

No works recommended.

Response Modification

Community Awareness

Community Preparedness
Flood Prediction and Warning
Flood Plans

Evacuation Arrangements

Recovery Plans

Supported - ongoing publicity needed, utifising this project as a first
step.

Supported

Supported - refer to FPMP for proposals
Supported - refer to FPMP for proposals
Supported - refer to FPMP for proposals
Supported - refer to FPMP for proposals
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Measure .
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Summary of Potential Management Measures - Carroll

. . Recommendation -

Flood Modification
Flood Control Dams
Retarding Basins
Levees

Bypass Floodways
Channel Improvements

Velocity Deflectors

Reject
Reject
Reject
Reject
Reject

Support

Property Modification

Zoning

Planning Levels

Voluntary Purchase

House Raising

Building and Development Controls
Flood Proofing

Fiood Access

Development should be permissible in the High Hazard area. The
Local Environmental Plan should be used to support and provide
weight i¢ a Flood Prone Land Development Control Plan.

Floor level for new residential development should be 300 mm
above flood contour for 1% AEP event.

Reject
Supported
Supported for incorporation into the draft DCP.

Recommended for any new commercial development

Response Modification

Community Awareness

Community Peeparedness
Flood Prediction and Warning
Flood Plans

Evacuvation Arrangements

Recovery Plans

Supported - ongoing publicity needed, utilising this project as a first
step.

Supported

Supported - refer to FPMP for proposals
Supported - refer to FPMP for proposals
Supported - refer to FPMP for proposals
Supported - refer to FPMP for proposals
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Floodplain Management Plan

A floodplain management plan forms the heart of an effective floodplain management process.
It is based on a comprehensive and detailed evaluation of all factors that affect and are affected
by the use of flood prone land. [t represents the considered opinion of the local community on
how to best manage its flood risk and flood prone land; and it provides a long-term path for the
future development of the community.

In formulating such a plan, three specific fiooding problems need to be addressed:

e the control of flood damage and hazard to the existing community and properties at risk
(the existing problem);

s the control of flood damage and hazard in arcas yet to be developed (the future problem);
and

e the control of flood damage and hazard associated with mitigation measures being
overwhelmed by a larger than the design flood and/or those areas outside the “protected”
area (the continuing problem).

A floodplain management plan should aim to achieve an appropriate and integrated mix of
control measures that address each of these three problems.

The primary objectives for the Floodplain Management Plan for Gunnedah and Carroll
are:

» to reduce the social and economic impact of flooding on individual owners and occupiers
of flood prone property; and
e to reduce private and public losses resulting from floods.

Within these overall objectives, Council’s specific objectives are:

® to mitigate the impacts of {flooding on essential service infrastructure;

e to minimise adverse economic impacts on the commercial centre of Gunnedah;

e to maintain the urban/rural lifestyle of Gunnedah;

s to maintain the rural residential lifestyle in Carroll;

e to utilise ecologically sustainable methods for flood mitigation where possible; and

e to retain the social and environmental benefits to the residents resulting from the proximity
of both towns to the Namoi River,

A fundamental principle of this management plan is to ensure that flood management
measures are not considered individually or in isolation. Measures must be considered
collectively so that their interactions, their suitability and effectiveness, will ensure that a
holistic approach to floodplain management is achieved.

With these constraints in mind, a detailed Floodplain Management Plan has been prepared for
the townshtp of Gunnedah and the village of Carroll. This Plan is presented as an
accompaniment to this Report.
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1 INTRODUCTION

Flooding is a frequent occurrence in Gunnedah and Carroll. Periodically waters from the
Namoi, Peel and Mooki Rivers sub-catchments flow into the northern section of Gunnedah and
into Carroll from the west.

In response to the impact of flooding on these communities Gunnedah Shire Council and the
Department of Land and Water Conservation (DLWC) have recognised the need to undertake
integrated floodplain management to manage flood hazard in the communities of Gunnedah
and Carroll.

In 1996 DLWC completed the flood study for Carroll and Gunnedah, being Stage 1 of the
floodplain management process. Drawing on the information from Stage 1, the next stage of
the process has involved the preparation of a Floodplain Management Study (FPMS) and
Floodplain Management Plan (FPMP), which identifies the flood hazard and recommends
appropriate flood mitigation measures.

This report has been divided into two sections. The Floodplain Management Study presents,
and assesses the impact of, floodplain management measures. The Floodplain Management
Plan identifies how the preferred management measures can be implemented.

1.1 DEFINITION OF STUDY AREA

Gunnedah Local Government Area {(LGA) is situated in the Northern Statistical Division of
INSW and has an area of 5,100 square kilometres. Gunnedah, its largest town, is located at the
heart of the Gunnedah LGA, with Carroll situated 25 kilometres to the east of Gunnedah.
Sydney is located 480 kilometres south-east of Gunnedah, while Tamworth is approximately
70 kilometres to the east of Gunnedah.

Both Gunnedah and Carroll lie on the floodplains of the Namoi River Valley, which is
illustrated in Figure /.1. Carroll is upstream of Gunnedah, approximately 17.5 kilometres
from the junction of the Peel and Namoi Rivers, and Gunnedah is approximately 4 kilometres
downstream from the confluence of the Mooki and Namoi Rivers.

A considerable portion of the Namoi and Mooki River floodplains are utilised for irrigation,
which has resulted in changes in land use and various earthworks which have influenced
natural drainage and flooding patterns (Barrett Purcell & Assoc 1997:1).

The study area outlined by Council in its brief for this project encompasses the northern
portion of the town of Gunnedah. The area is bounded by the Mungindi Railway to the south,
the Mooki River to the east, and the one lane road leading to the property “Wirringuila” to the
west. The northern study boundary incorporates a number of different landmarks, as it follows
from the west, the rear of the [ots to the north of the Namoi River, connects with Wean Road as
it runs south to the aerodrome and then follows the Namoi River to the confluence with the
Mookt River. This area is illustrated in Figure 1.2,

The study boundary in Carroil follows the village boundary, as shown in Figure 1.3. Carroll is
divided by the Oxley Highway, which is known as Breeza Street, through the town. The Oxley

31923.001 June 2000 7-1
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Highway runs north-east to Tamworth and south-west to Gunnedah. The Namoi River forms
the western boundary of the study area, with North Street to the north, James Street in the east
and Namoi Street to the south.

The nature of flooding in the study area cannot be assessed in isolation from the surrounding
rural areas. Accordingly, the mathematical hydraulic modet of the floodplain encompassed the
floodplain of the Namoi River from Carroll to Boggabri and the floodplain of the Mooki River
from the confluence with the Namoi to a point upstream of the village of Breeza. The base
data for the model was established in great detail for the towns so that flooding could be
modelled with the accepted degree of accuracy; the rural areas did not contain the same level
of base data. The hydrologic input to the model (the flood flows) was taken for the catchment
as a whole, covering the Namoi, Peel and Mooki Rivers.

1.2 PROJECT METHODOLOGY

The methodology for preparation of the Flood Plain Management Study (FPMS) and Flood
Plain Management Plan (FPMP) has involved several stages of documentation review,
collection and analysis of data, modelling and consultation with the Flood Plain Management
Committee (FPMC) and communities of Gunnedah and Carroll. The overall methodology for
the project 1s summarised in Figure 1.4 below.

31923.001 June 2000 1-2
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STAGE 1- INCEPTION
e Document Review
»  Meetings with clients and other
agencies
e Initial Community Consultation
Data Collection and Review

STAGE 2 - PRELIMINARY
MANAGEMENT OPTIONS
Flood Definition and Mapping
Flood Damage Assessment
Assessment of Land Use Measures
Assessment of Social and
Environmental Issues
s Prehminary Identification of
Floodplain Management Options

® © & @

STAGE 3 - ASSESSMENT OF
OPTIONS
s Further community consultation
Modelling/Assessment of Selected
Management Options
e Review Flood Forecasting and
Warning Requirements
®  Assessment and Recommendation
of Flood Planing Levels and
Management Options
@  Draft clauses for LEP, DCP
e Preparation of Draft Floodplain
Management Study Report

STAGE 4 - PUBLIC DISPLAY
Public Display and Comments
Assessment of Comments

STAGE 5- FINALISATION
Finalisation of Study and Plan

FIGURE 1.4 PROJECT METHODOLOGY

31923.001 June 2000 1-3
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1.3 DOCUMENTATION USED

i Reports

The reports listed in Table 1.1 were made available to SMEC for the purposes of the Gunnedah
Floodplain Management Study.

Table 1.1 Reports

Floods in the Namot Valiey Water Resources 1980 1935, 1962, 1964, 1971, 1974, 1976

Commission NSW (WRC) floods
LEPNo 1 Gunnedah Shire Council 1981 Environmental Planning Instrument
Circular No 31 Minister for Planning 1982 Environmental Planning Instrument
Namoi Valley Flood Plain Laurie, Montgomerie & 1982
Management Study Pettit
Gunnedah Environmental Study  Planning Workshop 1982 L.ocal Environmenta! Study
Flood Damages & Mitigation Smith & Greenaway 1984 CRES Working Paper

Options for Gunnedah, NSW

Local Environmental Plan 1986 Gunnedah Shire Council 1986 Environmental Planning Instrument

State Government Flood Prone State Government 1986 Government Policy

Land Policy

Namot Valiley Flood Report 1984 WRC 1986 1984 flood

Namoi River, Boggabri to Carroll WRC Photos, minutes

Flood Investigation Department  of  Main Bridge over Moocki River wnear
Roads Gunnedah

Direction G258 Minister for Planning 1987 Section 117 Direction of the

Environmental Planning and

Assessment Act, 1979

31923.001 June 2000 1-4
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Document _A.ﬁ.th_o_r' : Date Subjec_t P
Circular C9 - Floodplain Minister for Planning 1689 Government Policy
Development Manual

Interim Policy for Development  Gunnedah Shire Council  updated Council Policy

on Flood Prone Land 1991

Alternative Power Station Elcom Consultancy 1991 Streamflow records

Locations ~ Lower Namoi Valley

NSW State Rivers and Estuaries
Policy

SH11 Oxley Hwy, Option 2
Alignment, Design Report

SH11 Oxley Hwy, Hydraulic
Assessment of Concepts

Floodpiain Management on the
Liverpool Plains

State Environmental Planning
Paolicy No 44 — Koeala Habitat
Protection

Circular Fi13 Total Catchment
Management

Gunnedah Local Flood Plan

Flood Investigation for Gabo,
Breeza, NSW

Gunnedah Fleod Study

Profitable & Sustainable
Management of the Liverpool
Plains

Intreduction to Liverpool Plains
Catchment

Progress in catchment
management: an update of
research in the Liverpool Plaing

NSW Water Resources 1993
Council

RTA/Webb McKeown 1963
Webb McKeown 1993

NSW  Floodplain  (Non- 1994
Tidal}) Management
Advisory Committee

Mintster for Planning 1989

Minister for Urban Affairs 1995
and Planning

SES 1995
Baiada Properties 1995
DLWC 1996
1996
Liverpool  Plains  Land Undated

Management Committee

LPLMC 1996

Government Policy

Hydraulic Assessment of Proposed
Improvements at the Mooki River
and Carroll Creck

Hydraulic Assessment of Proposed
Improvements at the Mooki River
and Carroll Creek

Executive Summary of the Burton
Report

Environmental Planning Instrument

Government Policy

Gunnedah Local Disaster Plan

ES Report ~ Gunnedah & Carroll
(No. HO/16/96), Flood Maps,
Hydrology and Hydraulics, Results,
Data listings

Results of a Community Workshop

Information Brochure

Proceedings of the Committee

Workshop

31923.001
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‘Docuiment o Author L S .l)ate__ :.Sul_ij_g_i:;_'
Floodpiain Management in the Scott Glyde 1997 Implementation of Part VIII of the
Liverpool Plains Water Act (1912) Review of

Landholder Perspectives

Review of Floodplain DLWC 1997 Liverpool Plains
Management Procedures

Guidelines for Namoi Valley Barrett Purcell 1997 Battery Hill Group
Flood Plain Development

Local Environmental Plan 1998 Gunnedah Shire Councii 1998 Environmental Planning Instrument

Gunnedah Shire Integrated Area  TBA Planners 1998 Strategic plan for the LGA
Plan
Guidelines for Namoi Valley Barrett Purcell 1998 Carroll Group

Flood Plain Development

i Aerial Photography

The following aerial photography was made available for this study:

Table 1.2 Aerial Photography

Boggabri 3497-64 1:40 000 24/3/86 Gunnedah Shire Council

{GSC)
Boggabri 3497-65 1:40 000 24/3/86 GSC
Boggabri 3497-66 1:40 000 24/3/86 GSC
Boggabri 2719-196 1:50 000 17/9/78 GSC
Boggabri 2327-4% 3077175 GSC
Boggabri 2327-51 30/7/75 GSC
319z25.001 June 2000 1-6
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Flood Photographs
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Flood photographs have been available from GSC, DLWC and local residents of Carroll and
Gunnedah. The photographs provided by Council were taken on 22 July 1998, These photos

show:

e extent of flooding around Carroll;

¢ flooding at the junction of the Namoi and Mooki Rivers;
¢ flooding on the Tabilah Flats;

® & e 8

flooding around Cohens Bridge;

flooding of Wolseley Park;

flooding of Blackjack Creek and the effluent retention pond;
flooding of Quia Road intersection;

flooding at Ballyragan Bridge;

flooding of Blue Vale Road Speedway;

view of Gunnedah from the north during flood;

view of the aerodrome during flood; and

flooding of the Mooki River at the bridge.

The following photographs were provided by DLWC:

iv

photographs taken on 15 April 1994 of Curlewis Road and various homesteads outside of

Gunnedah,;
photographs of Keepit Dam taken on 28 March 1995;

photographs of the town of Gunnedah and the Oxley highway between Gunnedah and

Carroll taken on 30 March 1995;

photographs of Laundry Lagoon and Gunnible Lagoon taken on 30 March 1995;

photographs of the speedway taken on 30 March 1995; and

photographs of the Carroll flood gauge and the Namoi River at Carroll taken on 12 QOctober

1995.

Maps

Maps used in this study:

Table 1.3 Maps

Curlewis 8935-I-N Topographic 1:25 000 CMA NSW

Gunnedah 8936-111-5 Topographic 1:25 000 CMA NSW

Emeraid Hill 8936-111-S Topographic 1:25 06O CMA NSW
31523.007 June 2000 1-7
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- Map Name Type © - Scale Source

Gunnedah T1967-6 Orthophotomap 14 000 GSC

Gunnedah Airport T2867-4 Orthophotomap 1:4 000 GSC

Gunnedah Local Environmental Plan 1998  1:10 000 GSC

(Sheets 1 to 4)

Shire of Gunnedah — Sheet 2 Draft Local Environment Plan  1:4 000 GSC

and 3 of 5 1979

Parish of Gunnedah — Sheets Cadastral 2 chains to an Valuer General’s

36 inch Department  Sydney
NSW

Gunnedah
Sheets L to 6

Sewerage -

Flood  Iaundation  Map
Namoi River at Gunnedah

Sewerage Plans 50 feet to 1 inch

Flood inundation map 1:10 600

Department of Public
Works

Water Resources
Commission NSW

1.4 PROJECT OUTPUTS

The outputs of this project to date are set out in Tables 1.4 and 1.5 below. The content of the
reports to date is largely reproduced in different sections of this report.

Table 1.4

Reports Produced

Progress Report 1

Potential Floodplain Management Measures

Progress Report 2

Assessment of Floodplain Management Measures
Draft Flood Plain Management Study

Draft Flood Plain Management Plan

4 February 1999
9 April 1999
20 May 1999
18 June 1999
30 June 1999
30 June 1999

31823.001
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Table 1.5 Drawings Produced

Prawing List ~ Gunnedah Floodplain Management Study

: Drawmg Number SRS Title i

SMEC

31923-001 Gunnedah Inundation Map

31923-002 Inundation Map — Gunnedah 5% AEP

31923-003 Inundation Map - Gunnedah 1% AEP

31923-004 Inundation Map — Carroll 5% AEP

31923-005 Inundation Map - Carroll 1% AEP

31923-006 Inundation Map — Carroll 3x1% AEP

31923-007 Hazard Map — Gunnedah 1% AEP

31923-008 Hazard Map — Carroll 1% AEP

31923-009 Mitigation Options - Gunpedah

31923-010 Mitigation Options - Carroil

31923-011 Cross Sections & Property Locations - Gunnedah
31923-012 Cross Sections & Property Locations — Carroll
31923-613 Gunnedah Water Level Contour Map — 5% AEP
31923-014 Gunnedah Water Level Contour Map - 1% AEP
31923-015 Gunnedah Water Level Contour Map - 3x1% AEP
31923-016 Carroll Water Level Contour Map - 3% AEP
31923-017 Carroll Water Level Contour Map - 1% AEP
31923-018 Carroll Water Level Contour Map - 3x1% AEP
31923.001 June 2600 1-9
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2 STUDY AREA

2.1 TOPOGRAPHY, GEOLOGY AND SOILS

The study area is located on the Liverpool Plains in the Namoi River Valley. The catchment is
flat to undulating with slopes ranging from less than 1% along the floodplains of the Namoi
and Mookt Rivers to 15% in the valleys separating the ridge systems.

The catchment is situated within the Gunnedah Basin, which forms the central depression in
the Sydney-Gunnedah-Bowen Basin Region. The Gunnedah Basin extends from Bellata in the
north to the Liverpool Ranges in the south. The Mooki fault system forms the eastern
boundary of the basin with the western boundary lying in the vicinity of Coonabarabran.

A large proportion of the Liverpool Plains catchment is comprised of fertile black soil plains.
Approximately 43% (538,840 ha) of the catchment has a slope of less than 2%. The soils on
these plains are derived from alluvial outwash of the Liverpool Ranges, namely tertiary basalts
and dolerites found in lava flows, dykes and colluvium. These soils, locally called “black
soils”, are generally very deep black earths, grey clays and brown clays (Banks 1995).

Rising above the plains are ridges and caps of volcanic and/or sedimentary origin. Soils
derived from this parent material are locally called “red soils”. Those derived from volcanic
material, generally basalt flows and dolerite, include toposequences of lithosols on crests and
trenches; and euchrozems, chocolate soils and black earths on sideslopes, footslopes and
drainage hines. Ridges of sedimentary origin have highly variable parent material including
quartzose and quartz lithic sandstone, silty sandstone, mudstone and polymictic conglomerate
(Broughton, 1994). Soil toposequences are also highly variable and include earthy sands,
lithosols and soloths on crests; red earths, red brown earths on sideslopes; and podzolic and
solodic soils on lower slopes and drainage lines (Banks 1995).

2.2 CLIMATE

The region has a dry sub-humid climate. Winter rains in the Namoi Valley are generally low
and unreliable, with only about 6 percent of the annual rainfall occurring in the months of May
to August (WRC 1980). The summer months bring most of the rains to the valley, with
cyclonic pressure systems producing very heavy rainfalls. It is usually the decaying cyclonic
pressure systems that are the cause of the severe flooding that affects the valley from time to
time. One quarter of the annual rainfall across the Valley is received during the months of

December and January, However, floods can occur at any time of the year, as was evidenced
by the 1998 floods.

The average annual rainfall at Gunnedah is 642 millimetres and the average annual evaporation
is 1962 millimetres. In summer the average maximum temperature in January is 31.6 degrees
Celsius with the average minimum being 18.5 degrees Celsius. In winter the average
maximum temperature in July is 15.7 degrees Celsius with the average minimum being 4.5
degrees Celstus (Gunnedah Research Centre 1999).

31923.001 June 2000 2-1
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2.3 FLORA AND FAUNA

2.3.1 Fiora
Two distinct plant formations are identified within the Gunnedah local area. These are:

e open forest; and
e plains grass.

The open forest formation is comprised of two vegetation communities; the White Cypress
Pine (Callitris hugelii} — tall woodland and shrub woodland community; and the Yellow
Box/White Box/Bimble Box (Eucalyptus melliodora — Eucalyptus albens — Eucalyptus
populnea) — tall woodland and savannah woodland community (Planning Workshop 1982:26).

The Yellow box/White box/Bimble box community 1s restricted largely to the lower slopes and
alluvial plains of the Namoi and Mooki Rivers. Much of this community has been cleared and
is used for cropping and grazing. The soil conservation service (now Department of Land and
Water Conservation, DLLWC) has identified the dominant and subdominant species within
these communities in Table 2.1 (Planning Workshop 1982:26).

Table 2.1 Dominant Species — Yellow Box / White Box / Bimble Box Community

. Common Name "0

Yellow Box/White Box/Bimble
Box

Dominant Species Eucalyptus melliodora Yellow Box
E. albens White Box
E. popuinea Bimble Box

Subdominant Species

E.camaldulensis

River Red Gum

E. blakelyi Blakely’s Red Gum
Angophora floribunda Rough-barked Apple
Casuarina cristata Belah

Brachychiton populneum Kurrajong

Geijera parviflora Wilga
Heterodendron oleifolinum Rosewood

Acacia aneura Mulga

Acacia pendula Myall

31823.001

June 2000
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The Yeliow Box/White Box/Bimble Box community incorporates a number of associations,
the main ones within the Gunnedah area being the White Box (E. albens) and Bimble Box (E.
populnea) associations. The White Box associations tend to dominate the basaltic slopes of the
eastern part of the Gunnedah area while, the Bimble box associations occurs on the alluvial
floodplains along the Namoi and Mooki Rivers. The main grass cover species are Stipa spp.,
Aristida spp., Bothriochloa ambigua (Red Grass), Dicanthium sericeum (Blue Grass), Chloris
spp. {Windmill Grass), Eragiostis spp. and Paniculum spp.

The Plains Grass community is dry tussock grassland dominated by Stipa aristiglumis. This
community formerly dominated the areas of heavy textured cracking black soils of the
Liverpool Plains. The soil conservation service (now DLWC) has identified the major
subdominant species within the community, which have been listed in Table 2.2.

Table 2.2 Subdominant Species — Plains Grass Community

Panicum spp. Panics
Dichanthium sericeum Blue Grass
Chloris spp. Windmill Grasses
Aristida spp. Wire Grass

Stipa spp. Spear Grasses
Danthonia spp. Wallaby Grasses

According to Greenwood (1982) the plains grasses grow to heights of about two metres, and
ground cover is comprised mainly of fallen organic matter and small creepers.

Within the Gunnedah area, much of this community has been cleared and the areas used
largely for cultivation and grazing of domestic livestock. Remaining uncleared areas are very
small in size and have been infested by exotic weeds such as Bassia birchii (Galvanised Burr)
and Xanthium spinosum (Bathurst Burr.).

The vegetation immediately adjacent to the Namoi and Mooki Rivers within the Gunnedah
area is dominated by Mature River Red Gums (Eucalvptus camaldulensis) with occasional
River Oaks (Casuarina cunninghamiana). In an undisturbed condition this vegetation would
have an open forest structure and would provide habitat for fauna species along the riverine
corridor. Much of this vegetation has been cleared for agricultural pursuits and it is often
reduced to a thin band of trees present on the river bank.

The vegetation of the floodplains within the Gunnedah area i1s dominated by mature Bimble
Box (Eucalyptus populnea) with a fesser occurrence of White Box (Eucalyptus albens). In an
undisturbed condition this vegetation would have a woodland structure with a shrubby/grassy
understorey. Much of this vegetation has been cleared or altered for agricultural pursuits,
feaving scattered trees and a mixture of native and exotic grasses.

31923.001 June 2000 2-3
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i Conservation Value

The Plains Grass community has been identified by a number of researchers, Specht (1974)
and Urwin {1981), as being a community of high conservation status.

“Due to the intensity of agricultural land use, the Plains Grass community has decreased in
size to a point where any remnant areas which still exist, though they comprise relatively
common species, now would be considered uncommon to rare conununities,”

(Planning Workshop 1982: 28).

i Threatened Species

The legislation protecting threatened species is the Threatened Species Conservation Act,
1995, which is administered by the NSW National Parks and Wildlife Service (NPWS). The
Act protects certain classes of threatened wildlife including endangered species, endangered
populations, endangered ecological communities and vulnerable species. The Act specifies
that a Species Impact Statement is required if a development or activity will significantly affect
threatened species, populations or ecological communities, or their habitats.

At the time of preparing this report no endangered populations or ecological communities
relevant to the Gunnedah area were listed under the Threatened Species Conservation Act,
1995. However, three vulnerable species and one endangered species have been recorded on
the NSW Wildlife Atlas database (NPWS 1998) for the Curlewis and Boggabri 1:100,000 map
sheets, which have been listed in Table 2.3. These species have the potential to occur within
the Gunnedah area.

Table 2.3 Vulnerable and Endangered Species

Swainsona murrayand vulnerable

Bothriochloa biloba vulnerable
Cadellia pentastylis vulnerabie
Hakea pulvinifera endangered
2.3.2 Fauna

The Gunnedah Shire lies within the drainage basin of the Namoi River situated on the
Liverpool Plains. The majority of the vegetation, and hence fauna habitats, have been
significantly altered from their natural condition due to the history of agricultural pursuits in
the area.

There have been relatively few studies undertaken on native fauna within and around the
Gunnedah area, mainly due to the fact that the land has been predominantly cleared for
agricultural pursuits. However, located just to the south of the township of Gunnedah is

31923.001 June 2000 2-4
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Porcupine Reserve, which encompasses 198 hectares of timbered woodland. This reserve
contains a town lookout and is used for recreation purposes. Porcupine Reserve contains a
high diversity of flora and fauna species including several threatened species (Eckardt and
Prager, 1998). Threatened species, which have been recorded on the NSW Wildlife Atlas
database (NPWS 1998) for the Curlewis and Boggabri 1:100,000 map sheets are listed in Table
2.4.

Table 2.4 Vuinerable and Endangered Species

ScentficName  CommonName | Sams
Stictonetta naevosa Freckied Duck vulnerable
Neophema pulchella Turquoise Parrot vulnerable
Dasyurus maculatus Tiger Quoll vulnerable
Phascolarctos cinerens Koala vulnerable
Petrogale penicillata Brush-tailed Rock-wallaby vulnerable
Rattus villosissimus Long-haired Rat vulnerable
Ephippiorkynchus asiaticus Black-necked Stork endangered
Tyto novaehollandiae Masked Owl vulnerable
Nyctophilus timoriensis Greater Long-eared Bat vulnerable

The Planning Workshop (1982) states that the Gunnedah area appears to have quite a good
population of koalas, and that there have been reports of koalas in close proximity to the town
itself. A detailed study of Koalas in Gunnedah Shire, was undertaken by Curran (1997).

It has been identified in Carran (1997) that the following tree species were considered to be of
high importance in terms of Koala utilisation in the Gunnedah Shire. These are listed in Table
2.5 below.

Table 2.5 Tree Species for Koala Utilisation

Fucalyptus blakelyi x camaldulensis -

E. popuinea Bimbie Box

E. melliodora Yellow Box

E. albens White Box

Callitris glaucophylla Cypress Pine

Angophora floribunda Rough-barked Apple

Geijera parviflora Wilga

Acacia homalophylla Yarran

31923.001 June 2000 2-5
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These conclusions lend some support to the conclusions of Smith (1992) that E. albens, E.
populnea and C. glaucophyila are species important to koalas in the Gunnedah Shire, but also
suggests other species, such as E. melliodora, Angophora floribunda, Geijera parviflora and
Acacia homalophylla may also be important to koalas. However, the report identifies that
further research is required (Curran, 1997).

Within the Gunnedah area, outside of Porcupine Reserve, there is limited potential for
threatened species to occur mainly due to the disturbed condition of the habitat present.
However, a range of other species may utilise both the riverine corridor and floodplain within
the Gunnedah area. In particular, highly mobile species such as birds, may utilise the area for
foraging and roosting. Retaining as much of the natural vegetation of the area as possible is
important to allow for the movement of fauna between areas of higher habitat quality.

2.4 DEMOGRAPHIC PROFILE

2.4.1 Population

i Gunnedah Local Government Area

The total population of the Gunnedah Local Government Area was 12,798 people at the 1996
census. Gunnedah Shire has experienced a 4% decline in population between the 1986-1996
census period. This appears to be a general trend in Northern NSW as the Northern (NSW)
Statistical District has experienced a 1.5% decline during the same period. Regional NSW has
experienced an increase of 12% between the 1986-1996 census period.

Gunnedah has a higher percentage of children and youth aged between 0 to 17 years than
regional NSW. Between 1986-1996 census periods there has been an increase in children aged
between 0 to 9 in the Guanedah Statistical District. However, this trend is inconsistent with
the general trend across regional NSW, which is showing a decline in this proportion of the
population.

Gunnedah has shown an approximate 40% decline in the population aged 18 to 24. While
regional NSW has also experienced this decline it has not been as dramatic as Gunnedah being
only a 2% decline. Similarly there has been a 20% decline in the 25 to 34 age bracket while
regional NSW has experienced a 2% decline.

The general trend shows a 10% increase in the age groups 35 to 44 and 45 to 54 over the ten
year census period, which is a lot lower than the 25% and 40% increase respectively for these
age groups in regional NSW.

There has been a slight increase in the proportion of the 55 to 64 age bracket which reflects the
marginal increase in regional NSW,

The 65+ age group represents the greatest increase in popufation over the last ten years in
Gunnedah. There has been a 20% increase in the 65 to 74 age group compared with 30% in
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regional NSW, a 30% increase in the 75 to 84 age group compared with 57% in regional NSW.
In the 85+ age group there was a 90% increase which is significantly more than the 70%
increase across the ten year period in regional NSW. Therefore it can be concluded that
Gunnedah has a significant aging population.

it Carroll

At the 1996 census the population of Carroll was 174 people, contributing 1.3% of the
population of the Gunnedah Local Government Area. Of these, 95 were male and 79 were
female. This equates to a majority of 55% male population. 28% of Carroll’s population were
aged between 35 and 54, and 57% of these were male. The over 55 age bracket made up 21%
of the population, and was relatively balanced in gender. The age bracket 0-14 occupied 25%
of Carroll’s population (43 people), and was 70% male (30 males). Females comprised 60% of
the 15-34 age bracket, which made up 26% of Carroll’s population (45 people).

ii Gunnedah Study Area

The Gunnedah study area is broken into six collector districts by the Australian Bureau of
Statistics. Detailed information on one of these collector districts has not been available for this
Study, however, data from the remaining five has been compiled. The five collector districts
are thought to be representative of the study area.

The population of the Gunnedah study area at the 1996 census was 2,187 people. The
Gunnedah study area contributed 17% of the population of the Gunnedah Local Government
Area. Of these, 1108 were male (51%) and 1079 were female (49%).

Those aged 55 and over were the largest group and made up 30% of the population, numbering
666. The majority of these, 57%, were female. The 15-34 age group was the next largest,
comprising 26% of the population (561 people), of whom 55% were male. Next was the 35-54
age group, proportionately 24% of the population (527 people), followed by the age group O-
14, with 433 people making up 20% of the population. Of those aged between 35 and 54, 54%
were male. In the 0-14 age bracket, 53% were male.

2.4.2  Income and Employment

i Gunnedah Local Government Area

The employment sectors showing key growth in the period 1991-1996 were the utilities sector
(30% growth), 25% growth in recreational services and 20% growth in finance and businesses
services. Due to the closure or scaling down of a number of mines in the area there has been a
35% drop in employment in the mining sector. There has been less than a 15% shift in all
other sectors.

The weekly individual income for the Gunnedah Local Government Area is $200-$299, while
the median weekly family income is $500-$599.
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The unemployment rate has declined in the Gunnedah Local Government Area from the 1986
census to the 1996 census. In 1996 the unemployment rate was 9.5% compared to the NSW
average of 8.8%.

ii Carroll

According to the 1996 Census, the working population of Carroll totals 43 people. Of these, 12
(28%) are female, and 31 (72%) are male. The main industries employing Carroll’s workforce
are manufacturing (10 people, 23% of workforce), and agriculture, forestry and fishing (9
people, 21% of the workforce). Retail trade, accommodation, cafés and restaurants, and health
and community services each employ 6 people, taking up 14% of the workforce each. Lastly,
mining and education each employ 3 people, that is, 7% of the workforce each.

The median individual income is $160-$199 per week, while the median weekly family income
is $300-$499. These incomes are substantially lower than the average income of the local
government area as a whole.

The unemployment rate for Carroll is 26.4%. This rate is extremely high when compared with
the local government area as a whole and regional NSW.

iii Gunnedah Study Area

The median individual income is $200-$299 per week, while the median weekly family income
is $300-$499. The weekly family income is generally lower in the study area than the local
government area as a whole.

The unemployment rate varies across the collector districts with a range of 6.7% to 22.1%. All
collector districts have a higher unemployment rate than the shire average except for the area
bounded by Elgin to the east, the railway line to the south, Conadilly Street to the north and
Warrambungle to the west. This may be explained by the fact that this area is the retail and
commercial district of the town.

2.4.3 Dwelling Structure and Tenure

i Gunnedah Local Government Area

At the 1996 census there were a total of 4,633 dwellings in the local government area (LGA).
There is a high rate of home ownership in Gunnedah, which is comparable with the state
average. Of all housing stock 45% is owned while 20% is being purchased. Twenty eight
percent of the housing stock is rented while the remaining 7% are under some other form of
occupancy.

There 1s a mixture of family types in the Gunnedah LGA. Of these families 14% are one
parent families, 33% couple only families, 51% couple families with children and 2% other
families. These rates are comparable with the NSW average.
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ii Carroll

At the 1996 census there was a total of 78 dwellings. Of these dwellings 86% are separate
houses, 4% were attached to a shop or office and the remaining 10% did not have a dwelling
structure listed. Home ownership is very high in the town, as a total of 56% of homes are fully
owned while a further 15% of homes are currently being purchased. A total of 12% of homes
were rented at the 1996 census while 13% were unoccupied. There were 4% of cases where
the tenure was not stated.

The occupancy rate of the separate dwellings was 2.6, while the occupancy rate of the alternate
housing types was 1 at the 1996 census.

There is a mixture of family types within Carroll. There are 32% couple households with
children, 22% couple households without children, 19% one-parent households and 27% lone
person houscholds.

iii Gunnedah Study Area

There are a total of 1,025 dwellings within the five collector districts in the study area, at the
1996 census. Home ownership is slightly lower than the average for the shire with an average
across the five collector districts of 42%. An additional 16% are being purchased and 31%
being rented which is comparable with the LGA average. The remaining 11% form the ‘other’
category.

Occupancy rate across the five collector districts averages 90%. The large majority of houses
in this area are separate houses (72%), with 5% attached to a shop or office, 15% classified as
flats/units or apartments and the remaining 8% caravans or other forms of housing. There is a
slightly greater variety of housing choice within the Gunnedah study area than there is in
Carroli.

The average breakdown of family types across the collector districts include 10% of one parent
households, 33% lone persons households, 24% couples with children and 23% couples
without children. The remaining 10% were classed as other. It appears that there are a greater
proportion of ‘single parent” and ‘couples with children” households in Carroll than there are in
the Gunnedah study area.

2.5 EVALUATION AND CONCLUSIONS
Key issues of relevance arising from this overview of the Study area are:

e although very little rainfall occurs in the area between May and August (6% of annual
average), flood events may occur at any time;

e local riverine vegetation corridors provide for limited amounts of remnant native
vegetation in the area, which are of significance to native fauna species. Local flora and
fauna would benefit from enhanced native vegetation along riverine corridors;

e incomes and employment levels are generally lower in flood affected areas, lessening the
ability of people in these areas to recover from flood events; and
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e there has been significant population loss from the local area over time, especially in the
15-24 age group. This coincides with a substantial growth in the 65+ age group. This has
implications for emergency response measures and evacuation needs in flood events and
also underlines the importance of flood management strategies which support local
investment and job creation.
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3 PLANNING AND REGULATORY REVIEW

3.1 BACKGROUND TO PLANNING PROVISIONS

On 27 August 1980 the Minister issued Direction 7(i}a) under Section 117 of the
Environmental Planning and Assessment Act, 1979 requiring Councils to provide provisions
for the protection of or development controls relating to flood liable land and water catchment
areas. Since this time, Councils, in preparing planning documentation, have had to have regard
to the impacts of flooding. This chapter provides an overview and evaluation of all relevant
State and Eocal Government planning instruments and policies of relevance to this Study.

3.2 STATE PLANNING INSTRUMENTS AND POLICIES

3.2.1 State Government Flood Prone Land Policy

i Primary Objective

The State Government Flood Prone Land Policy 1984 has the objective to “reduce the impact
of flooding and flood liability on individual owners and occupiers, and to reduce private and
public losses resulting from flooding” (NSW Government 1986:33). There are three main
aspects to this objective:

i. The reduction of flooding and flood liability impacts on existing developed areas will
generally be attained by flood mitigation works, the removal of unnecessary
development controls, and property acquisition where necessary.

2. The application of effective planning and development controls will contain the
potential for flood losses in new developed areas.

3, Broad consideration of social, economic, and ecological, as well as flooding matters,
will be made for all development decistons, based on a “merit approach”.

ii Implementation

Implementation of the above objectives was planned to occur at Federal, State and Local
government levels.

The Flood Prone Land Policy identified various local government responsibilities for the
management of flood prone land. To assist local governments in their role, the State
Government developed a program of technical and financial assistance to councils for the
undertaking of flood mitigation works and property acquisitions, and for the reinforcement of
emergency and relief services.
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In addition to this program, the State Government passed legislation providing indemnity to
councils for decisions made in relation to flood prone tand. This legislation is contained in
section 733 of the Local Government Act, 1993.

3.2.2 Floodplain Management Manual

In March 1999, the NSW Government placed a draft “Floodplain Management Manual” on
public exhibition. This Floodplain Management Study and Plan have been prepared in
accordance with SMEC’s understanding of the draft Manual.

The draft Manual is a significantly revised edition of the Floodplain Development Manual
published in December 1986. The draft edition is understood to incorporate the results of a
series of public reviews of floodplain management issues in New South Wales, changes to
policy and practice introduced by successive governments and increased emphasis on the
integrated management of floodplains, both urban and rural.

The draft Manual aims to present general principles and a process to be worked through to
enable Councils through their floodplain management committees to:

e define floodplain management strategies; and
e formulate floodplain management plans.

To satisfy the legislative requirements that are associated with the Manual (Section 733 of the
Local Government Act, 1993), the resulting floodplain management plans are required to:

e be effective in the management of the existing, future and continuing flood hazards; and
e take into account social, economic and ecological factors, together with community
aspirations for the use of flood prone land.

The first requirement is a new statement of an underlying principle of the 1986 Manual; the
second requirement is not changed at all.

Based on a comparison between the 1986 Manual and the draft Manual, the changes and new
areas incorporated into the draft edition are listed below.

The amendments are:

¢ an emphasis on the importance of developing floodplain management plans that address
existing, future and continuing flood risks for flood prone land and to assess proposed
developments in line with the relevant floodplain management plan, on a strategic basis,
rather than on an ad hoc or individual proposal basis;

e more explicit recognition of the need to consider the full range of flood sizes, up to and
including the extreme flood event (3 x 1% AEP);

e recognition of the need for flood plans that address preparedness and response;

s recognition of the importance of house raising as a floodplain management measure;

¢ inclusion of rural flooding and local overland flooding in the management process;
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¢ an emphasis on maintaining and enhancing the riverine and floodplain environments,
including the needs of threatened species, populations and ecological communities, as part
of flood mitigation measures;

¢ incorporation of the principles of Ecologically Sustainable Development in the tloodplain
management process;

e an increased emphasis on catchment considerations including a requirement for a local
catchment management commiftee representative to serve on Council floodplain
management committees;

* recognition of the potential implications of climate change on flooding behaviour (global
warming); and

e the introduction of new terminology so that “Flood Planning Level” replaces “standard
flood” and “flood prone land” replaces “flood liable land”.

The amendment that will have the greatest impact on Gunnedah Council is the introduction of
the concept of Flood Planning level. This concept is described briefly below and is addressed
further in Section 10.

Flood Planning Levels

It is understood that the concept of Flood Planning Levels (FPLs) will replace that of the
standard or designated flood, used in the 1986 Manual. Our understanding is that the FPL will
be used as a planning tool, to set development controls on flood prone land.

Essentially the FPL is a result of balancing two risk factors:

e the potential damage to property and risk to human life, which may occur as a result of
flooding; and
e the value of the use of the floodplain for development and occupation.

FPLs attempt to strike a balance between these two factors, according to land use needs and
certain physical factors that vary across the floodplain. If the FPL is set too low, it will result
in excessive damage to property, but if set too high unnecessary restrictions will be placed on
land which is capable of development, and uneconomic use of the land will result.

While a FPL will not generally define the full extent of flooding, it will take into account the
full range of floods, the likelihood of their occurrence, and the related consequences for
development.

3.2.3 Section 117 Direction — No G25

On 1 June 1987 the Minister for Urban Affairs and Planning issued a direction under section
117 of the Environmental Planning and Assessment Act, 1979. Direction G25 sets out
provisions which regulate Local Environmental Plans (ILEPs). It aims to ensure that, where
relevant, the objectives of the Flood Policy are reflected by LEPs. The Direction provides a
statutory basis for the planning principles in the Floodplain Development Manual.

Draft LEPs generally must not rezone flood liable land for development, and must not permit
development in flood liable land, or anything which would cause the need for government to
increase spending on mitigation, infrastructure, or servicing. Any flood liable land which
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presents high hazard, or land in a floodway, must be zoned “special uses — environment
protection” or similar, by a draft LEP.

Development for agricultural purposes, or minor alterations and additions to existing
development, may be permitted without development consent in low hazard, flood fringe, and
flood storage areas.

it is understood that Direction G25 is currently being revised by the Department of Urban
Affairs and Planning, parallel to the revision of the Floodplain Management Manual

3.2.4 Circular C9 - Floodplain Development Manuai

Circular No. C9 - Floodplain Development Manual was issued on 17th March 1989. It works
in conjunction with the Floodplain Development Manual, liability legislation made by the
Local Government (Flood Liable Land) Amendment Act, 1985, and the Section 117(2)
Direction, No. G25. Circular C9 aims to assist councils by relating the Floodplain
Development Manual to the Environmental Planning and Assessment Act, 1979, and also by
indicating the approach of DUAP to implementation of the Flood Policy.

While the Manual establishes that Floodplain Management Plans should be prepared by
councils, and that LEPs should be based on the implementation of those Plans, Circular C9
acknowledges that there is some delay in the preparation of the plans. For the interim period,
the Circular identifies matters which are to be considered in the preparation of a draft LEP.
Among these is the consideration of “any relevant floodplain management plan or interim
policy”, and also any further information on the extent or impacts of flooding. This highlights
the need to consider Gunnedah’s Interim Flood Policy in the determination of any development
applications, and in the preparation and execution of LEPs.

The Circular also emphasises the need to consider the impacts of development, and of
flooding, in adjacent local government areas. There must be consultation between councils to
ensure that their floodplain management plans support consistent standards. Cumulative
impacts of the various aspects of development and flooding should also be considered. The
Circular also highlights the need to consider certain matters of state and regional significance,
such as those contained in State Environmental Planning Policies (SEPP) and Regional
Environmental Plans (REP), any diversion or retention of floodwaters, or reduction of
catchment storage capacity.

It is understood that Circular C9, and related planning documents, are currently being revised
by the Department of Urban Affairs and Planning, parallel to the revision of the Floodplain
Management Manual

3.2.5 Part Vill of the Water Act, 1912

Land with a slope less than 2% within the Liverpool Plains region was gazetted as floodplain
under Part VIII of the Warer Act, 1972 tn December 1994, Any landholder wishing to develop
the floodplain must apply for a licence from the Department of Land and Water Conservation
under Part VIII of the Water Act, 1912. The floodplain between Carroll and Boggabri has been
declared a floodplain under this section of the Act.
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3.3 LOCAL PLANNING INSTRUMENTS AND POLICIES

3.3.1 LEP No 1 - Shire of Gunnedah

Local Environmental Plan No. 1 - Shire of Gunnedah gazetted on 27 November 1981 was the
first planning instrument to place the whole of the Gunnedah Shire under town planning
control. In response to this directive the LEP contained a provision relating to flood liable land
and water catchment areas. It stated:

“8. In respect of any application for approval to erect a dwelling-house or a
residential building, the Council shall take into consideration the likelihood of
floodwaters entering any such building and may attach conditions to any such
approval requiring the floor to be erected at a height sufficient, in its opinion,
to obviate the frequent flooding of the building.”

(Planning Workshop, 1982:130).

3.3.2  Gunnedah Environmental Study

In 1982 the Gunnedah Environmental Study was conducted by Planning Workshop, forming
the basis for the preparation of Gunnedah LEP 1986. The recommendations of the study were
to:

¢ incorporate the provisions outlined in Circular No 31;

¢ prohibit development on flood prone land unless concurrence is granted by the Water
Resources Commission;

¢ not consider the option of removing development from flood prone land as this solution is
not practical; and

e prevent government, semi-government or government assisted or subsidised work being
located within a floodway (defined as 1 in 20 year flood) or on flood prone Iand (1 in 100
year) in accordance with the Circular No. 31.

3.3.3 Gunnedah Local Environmental Plan (LEP) 1986

Local Environmental Plan (LEP) 1986 was gazetted on 4 July 1986. The LEP contained one
clause dealing with development on flood-prone land. Clause 27 identified flood-prone land as
land horizontally hatched on the zoning map. This hatching followed the 1 in 100 year flood
event, delineated in the Department of Water Resources map of 1978. All development on this
land required Council consent.

Clause 27(3) outlined the matters to be considered by Council when dealing with applications
on this land. These were:

(3) The council may consent to the carrying out of development on fand within a flood-
¥ rying 4
prone area only if it is satisfied that-

(a) adequate measures will be taken in the structural design of the proposed
development to prevent flood damage;

(b) adequate precautions will be taken to prevent waste pollution; and
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{c) the carrving out of the development proposed and of other development in the
locality will not increase the likelihood of flooding on existing development.

The 1986 LEP thereby gave Council some control, which was limited to the prevention of
flood damage:

e to proposed development through structural design;
¢ to the environment through waste disposal; and
e to existing development through assessment of impacts of proposed development.

The 1986 LEP was repealed on 25 September 1998.

3.3.4  Shire of Gunnedah Interim Policy for Development on Flood Prone
Land

In 1984 Council recognised the deficiency in controls for flood liable land and adopted an

Interim Policy for Development on Flood Prone Land. This policy was subsequently amended
in 1991.

The Interim Policy defines the terms: floodways; flood storages; and flood frin