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Gunnedah Shire Rural Strategy

Chapter 1 Introduction

1.1 Introduction

Gunnedah Shire is located in Northern New South Wales and covers an area of 5,021
square kilometres. The main industries include sheep and cattle farming, wheat,
cotton and various other crops, as well as, some manufacturing and saw milling.
There are also several intensive animal industries including poultry and cattle.
Gunnedah Shire is also an area for recreation and tourism.

The Shire has a resident population of 12,370 (June 2003) persons and the major
urban settlement is Gunnedah with other smaller settlements of Breeza, Carroll,
Curlewis, Mullaley and Tambar Springs.

The land within the Shire provides an important resource, both for the Shire and the
wider region. This resource consists of a number of components:

* Productive agriculture = Native vegetation
* Rural landscapes = Industry
* Towns and villages * Community facilities and services
= Waterways = Cultural heritage
= Coal and coal seam
methane

The Rural Strategy will provide a future direction rural areas of the Shire. It has been
prepared to supplement the information provided in the Local Environmental Study
prepared by Planning Workshop Australia in 2004.

This document provides a description of the physical, social and economic
environment of the Shire as well as the planning context. The development pattern of
the Shire is described as well as the issues facing the future of the Shire have been
discussed. Finally, analysis of these issues has been carried out to provide a set of
options.

The preparation of this strategy has been funded by the Department of Planning using
the Planning Reform Program.

1.2 Location and Study Area

The Gunnedah Shire is located on the North West Slopes and Plains Region of NSW.
To the north is Narrabri Shire with Tamworth Regional Council east and Liverpool
Plains to the south. Warrumbungle Shire Council is to the west. Map 1.1 shows the
surrounding Shires.

This strategy focuses on the rural land and villages of the Shire and does not deal with
the issues that apply to the urban area of Gunnedah.

EDGE Land Planning
March 2007 1
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Map 1.1: Surrounding Shires.

The Shire has an area of 5,002 square kilometres. There are a number of settlements
in the Shire and they include the following:

= Gunnedah = Curlewis
= Breeza *  Mullaley
= Carroll = Tambar Springs

Map 2.2 shows the Gunnedah Shire and the location of these settlements.

EDGE Land Planning
March 2007 2
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Map 1.2: Gunnedah Shire showing the location of the settlements.

1.3 Study Objectives

The brief prepared by the Council lists the following specific aims of the strategy:

= To identify suitable locations to be included in the Rural 1(a) and Rural 1(b)

zone of the Draft Gunnedah Local Environmental Plan, 2004

= To identify appropriate areas within the Rural 1(a) zone which may be suitable

for further subdivision and potential closer settlement.

* To provide outcomes formulating appropriate strategic planning provisions in

the Rural 1(a) and Rural 1(b) zoned land.

= To consider strategic implications in the Rural 1(a) zone of relaxation of the

‘Existing Holding’ provisions.

= To examine the current settlement patterns in the Rural 1(a) and Rural 1(b)

Zone

= To examine the land management units in relation to good quality agricultural

land.
= To consult stakeholders in the decision making process.
= To examine the implications of fragmentation of agricultural land.

The brief is reproduced as Appendix 1.

EDGE Land Planning
March 2007 3
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1.4 Why Prepare a Strategy

The preparation of a strategy is a vital component in the future sustainability of the
area. It enables the Council to consider all of the aspects of the social, environmental
and economic issues that interact and have to be considered for the future of an area.
The strategy is an overarching document that provides the Council with guidance for
the future of the area to ensure its sustainability.

The preparation of a strategy enables the Council and other organisations to address
the big picture issues as well as providing a road map for the future direction of the
development of an area. It is important to recognise however, that this strategy also
gives a direction for further work. It provides a framework and sets the direction for
future rezonings and other actions that will implement the strategy.

The measure of success of a strategy is its implementation by the Council and the
acceptance of this by the community. The strategy will make a series of
recommendations that will have an impact on the Council’s resources. Costing of the
strategies need to be considered in the context of the Council’s Management Plan.

1.5 Methodology

The study has been prepared by the consultant based on discussions held with Council
Officers, Government Departments and the Community. A review of all relevant
literature has also been carried out.

Data was gathered based on secondary information except for a detailed landuse
survey and lot and holding size analysis, which was carried out by the consultant. The
land use survey entailed utilising aerial photography and satellite imagery to gain an
appreciation of the landuse, which was then field checked by a survey of all roads and
properties in the Shire. This information was then coded and entered into Councils
property database, which enabled it to be mapped using a Geographical Information
System (GIS). The holding sizes within the Shire were categorised and mapped. The
Shire was inspected from the air in a light plane, which provided a valuable
perspective on the issues such as catchments, vegetation and conflicting landuses. A
detailed description of the methodology for the landuse survey is contained in
Appendix 2.

A detailed literature review has been carried out of studies and issues relevant to local
and regional planning. Discussions were held with various Council officers covering the
areas of planning, environmental science, engineering and social services.

Input has been given by the Community and the State Government Departments
through formal and informal discussions. In addition, a series of stakeholder
workshops were held as well as one community workshop.

EDGE Land Planning
March 2007 4
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Chapter 2: Conservation and Development Issues

2.1 Introduction

This chapter discusses the issues that are affecting the future of the rural areas of
Gunnedah Shire. It discusses the existing situation as well as the matters that have to
be addressed to ensure that the future is sustainable. The following is a discussion of
the physical constraints for settlement of and development in rural areas of Gunnedah
Shire. It considers the range of matters that have to be looked at before any decision
is made as to the future use of the land. Some also have implications to the current
management of the land.

The issues, which have to be considered when in any discussion about the future of
Gunnedah Shire, can be grouped into two broad headings of:

= Environmental Opportunities and Constraints
= Social and Economic Factors

There are a number of uses and issues which influence the rural land uses and
settlement pattern of Gunnedah Shire. The resources necessary to use the land are
finite and need to be conserved. There are a number of constraints to the use of the
land and the resource.

Underlying all of the issues are the philosophies of Ecologically Sustainable
Development (ESD) and Total Catchment Management (TCM). It is shown graphically
in figure 7.1. The figure illustrates the interconnectedness of the issues and the fact
they all must be considered in relation to each other and cannot be considered in
isolation.

ESD embodies the three concepts of:

= Environmental conservation
= Social equity
= Economic prosperity

All three are interrelated and have to be considered as such. The environment in
which we live has to be treated carefully so we can ensure it is left in a good state for
the future generations. However, for there to be future generations, we must have
settlements in which to live — be they urban areas or rural residential use or in houses
scattered throughout the countryside. If we are going to live in an area, there also
must be a market economy. There is a need to find the balance between these three
so we can have a sustainable future and can leave an intact environment to the future
generations.

One thing about all of these issues is that they are complex as well complimentary
and there is a need to consider all aspects of them if we are to achieve a sustainable
future.

EDGE Land Planning
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Figure 2.1: Issues and Themes for the Rural Study
Source: Sinclair 2002d

The resources to enable the land to be used have to be conserved so that future
generations can also enjoy and use the area. The principles of ESD and TCM are
implicit to this section. ESD is discussed in detail in chapter 4.

All land is within the various water catchments. Therefore, all development will have
an impact on these catchments. Some uses have the potential to cause harm whilst
others do not. Potentially harmful uses can be designed to minimise the impact of the
use on the catchment.

The philosophy of Total Catchment Management (TCM) is one that should underlie all

planning for rural land and settlements. As such, it is an issue which is very
important to the Gunnedah Rural Strategy.

2.2 Environmental Opportunities and Constraints

2.2.1. Water Catchments

Gunnedah Shire is part of the Namoi Valley Catchment, which in turn is part of the
Murray Darling Basin. There are 3 major drainage systems in the Shire which are
shown on Map 2.1 and are as follows:

EDGE Land Planning
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= Namoi River
= Mooki River
= Coxes Creek

There are also 2 lakes in the Shire. Lake Keepit is the lake behind Keepit Dam which is
located in the northeast near Carroll. Goran Lake, located on the southern boundary is
an intermittently full drainage basin. It is the largest natural water body in the Namoi
Valley and has an area of 6,000 ha when full (DNR website). It is listed as being of
National importance on the Directory of Australian Wetlands and provides habitat for a
large number of water birds. At present it is mostly dry with a small area under water.
Photo 2.1 shows Goran Lake, which is filling up with water after being mostly dry
during the drought.

Photo 2.1: Goran Lake
Date of Photo: July 2005

The Mooki River starts in the Liverpool Ranges in the Liverpool Plains Shire to the
south. It enters the Shire in the southeast and drains past Breeza then goes in a north
westerly direction to enter the Namoi River some 4 kilometres to the east of
Gunnedah. Photo 2.2 shows the Mooki River near Breeza.

EDGE Land Planning
March 2007 7
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Map 2.1: Waterways in the Shire
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Photo 2.2: Mooki River
Date of Photo: July 2005

The Namoi River traverses the entire Shire in an east - west direction. It commences
downstream from Keepit Dam (located on the eastern boundary of the Shire) and
travels through Carroll and Gunnedah and then head in a northerly direction and
crosses the northern boundary of the Shire in the vicinity of Boggabri. Photo 2.3
shows the Namoi River north of Carroll.

Photo 2.3: Namoi River
Date of Photo: July 2005

The Cox's Creek also commences in the Liverpool ranges in the adjoining Liverpool
Plains Shire to the south. It grows past Tambar Springs and Mullaley and exits the
Shire on its north western boundary also in the vicinity of Boggabri. Photo 2.4 shows
the Cox’s Creek on the southern boundary of the Shire.

EDGE Land Planning
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Photo 2.4: Cox’s Creek
Date of Photo: July 2005

There are many waterways in the Shire. Some are merely drainage depressions and
only flow when it rains. Others, like the Rivers and Creeks mentioned above and their
tributaries are extremely important because of their size and location. This is not to
infer that the drainage depression is not as important as the larger creeks and rivers.
A key objective of Total Catchment Management (TCM) is to ensure that landuses do
not have a detrimental impact on the quality of the water in streams. It is also
important to strive to improve the quality of water by ensuring that the surrounding
land uses are sustainable and conform to the principles of ESD.

The provision and conservation of water is a major issue for the future of the Shire.
There is a need to ensure that the integrity of the waterways is protected from
inappropriate landuses.

There are many things that can cause the waterways to become stressed. Some are
as follows:

= Nutrient from rural residential, waste disposal and intensive agriculture;
= Dams and water diversions;

=  Extraction from rivers and streams — both licensed and unlicensed;

= Turbidity caused by soil erosion;

= Filling of land;

* Inappropriate development controls on existing uses.

» Loss of indigenous riparian vegetation.

The issue of preserving the natural flows of rivers is one that is impacted upon by a
number of issues, including the number of rural dams which have the effect of holding
back and trapping a large amount of water, especially during and after a long period
of dry weather. The NSW Farm Dams Policy has been introduced to address this. It
will only have an impact on new dams and not existing ones.

EDGE Land Planning
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The protection and preservation of riparian land and its management is a major issue
that has to be considered. Riparian vegetation is an important part of the catchment
as it provides a filter for the waterway by trapping sediments and nutrients that may
have otherwise entered the water system. It also provides for bank stability as well as
a habitat for wildlife.

The groundwater resources of the area are an issue that needs to be considered in a
regional context, but one that the use of land in the Shire can have an impact on.
Groundwater is also part of the wider ecosystem and any changes to it will impact
upon other aspects of the environment.

The catchments have varying degrees of settlement which includes towns and villages
as well as rural subdivision. This is an indicator of the amount of stress that the
catchment is being placed under.

2.2.2. Native Vegetation and Biodiversity

The native vegetation of the Shire is an important resource that is essential to
ecological and land management as well as contributing to the visual landscape of the
Shire. It provides habitat for native flora and fauna and is an integral part of the rural
landscape of the Shire.

There has not been any vegetation mapping done specifically for the Gunnedah Shire.
However, some mapping has been done which has been associated with the Brigalow
Belt South Bioregion as well as the Liverpool Plains Native Vegetation Plan. Map 2.3
shows the areas of native vegetation in the shire

As a general statement, it can be said that the most native vegetation is associated
with the steeper land and the State Forests. It is more prevalent therefore in the east
and north east and southern parts. There have not been any studies of the native
vegetation to ascertain its structure and make up and this is needed to identify the
important parts that need to be conserved. Photos 2.5 and 2.6 show the extent of the
vegetation.

EDGE Land Planning
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Map 2.2: Land covered in native vegetation
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Photo 2.5: Native Vegetation south of Gunnedah
Date of Photo: July 2005

Photo 2.6: Native vegetation on the steeper land in the south west
Date of Photo: July 2005

Biodiversity is the variety of all life forms - the different plants, animals and micro-
organisms, the genes they contain and the ecosystems of which they form part
(Commonwealth of Australia, 1996).

The biodiversity of the Shire is an important resource, which is yet to be studied in
any detail. Suffice to say, however, that there is some significant areas of biodiversity
within the Shire. It is in indicator of the importance of the biodiversity of the Shire and
the need to study it in more detail. There is also a considerable amount of the
biodiversity habitat associated with roadside vegetation and the travelling stock
reserves that extend throughout the Shire.

EDGE Land Planning
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A search of the Atlas of NSW Wildlife has revealed that there are 14 species of birds
that are listed as vulnerable under the Threatened Species Conservation Act and 3
that are listed as endangered. There are 9 species of mammals listed as vulnerable
and 1 endangered and 2 species of reptiles that are vulnerable. There are also 2
species of plants listed as vulnerable and 1 as endangered. These 3 species are
located in the hilly areas of the Shire.

Major pressures on native vegetation in the Shire arise from clearing the land for a
dwelling site, agriculture and service infrastructure. Secondary impacts of human
activities such as the spread of garden weeds, domestic pet and livestock damage and
pollution from on-site sewage systems all need to be considered in a strategic
approach to the planning of Shire.

In the context of Gunnedah Shire, it is important to recognise that all landuse
decisions will have an impact on the biodiversity of the area. It is important therefore
to take into consideration the impact on biodiversity when thinking about changing
the use of the land. There is also a need to monitor the impact of development. The
Biodiversity Planning Guide for NSW Local Government notes that effective
conservation of biodiversity requires integrated environmental assessment and
management. It lists key issues that need to be considered in making landuse
decisions and these are as follows:

= Protection of biological diversity is essential for achieving ecologically
sustainable development.

= Biodiversity provides "ecosystems services" of inestimable and economic value
such as flood control, erosion control, water quality control, insect control,
carbon absorption and climate stabilisation.

= Natural areas, which are larger, less disturbed and more connected, are more
likely to retain a higher degree of biological diversity in the long-term.

= Biodiversity is, as an expression of the unique Australian environment, an
intrinsic part of the Australian culture. It supports recreation, tourism and
national identity.

= Biodiversity maintains the gene pool of wild plants and animals. This is a useful
resource for future generations.

= Greater biodiversity provides more resilient environments that are capable of
better withstanding unpredictable events.

= All parcels of land are important for protection of biological diversity, not just
those of greater significance.

= Ecosystems are characterised by local uniqueness and complexity. Landscapes
are a non repeating mosaic displaying individual site specific responses.

= Ecosystems interact and change over time. They have the ability to sustain
themselves and to reproduce, migrate in space and evolve in response to
changing conditions.
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= Maintenance of natural assets and habitat is required across the landscape, not
just within national parks and other reserves. All land parcels within natural
areas have a role, not just those of greatest significance or pristine qualities.

= Most species diversity is found amongst invertebrates, fungi, and micro-
organisms. Such organisms are critical to the growth and productivity of whole
ecosystems.

= Corridor systems can provide landscape connectivity. They require retention
and maintenance of existing links, and the restoration of links.

= Current trends in species decline and extinction result from land use practices
that have occurred over long periods. The full effects of recent decisions may
not become manifest for many decades.

The biodiversity of Gunnedah Shire needs to be protected when carrying out any
planning exercise. This means that any decisions to reduce the subdivision minimum
has to consider the impact on the biodiversity of the area. This also holds true for
clearing of land for extractive industries, agricultural uses as well as other rural uses.
There are also implications for the conservation and expansion of existing wildlife
corridors or linkages. There is significant vegetation and biodiversity habitat in road
reserves and travelling stock routes which should be conserved as they can form
wildlife linkages. Large areas of bushland remain on private land. In addition the
Native Vegetation Act helps to conserve the vegetation.

2.2.3. Soils

The information provided in this section has been taken from the DIPNR publications
titled Soil Landscapes of the Tamworth and Curlewis 1:100,000 Sheets. It is
acknowledged that these only cover the eastern part of the Shire but they are
representative of the rest of the Shire. Information on mineral resources had been
provided by the Department of Primary Industries.

The geology of the Shire varies from a deep alluvial material to granite. The deep
alluvial material is found on the Liverpool Plain and there are some basalt intrusions
into the open plains country. The geology of the Shire has an influence on the
groundwater availability and is responsible for abundance of groundwater in the Shire.
There are also significant coal deposits in the Shire. This is discussed in more detail
later in this chapter.

There are a number of broad soil landscape types in the Shire, as identified by the
DNR. As a general statement, it can be said that the Shire has some of the most
fertile soils in the country — the rich black soil of the Liverpool Plains. The soil
landscapes are as follows:

= Alluvial. These are based on the broad level floodplains of the Liverpool
Plains. They are fertile and have few limitations to plant growth and are
located along the rivers and creeks of the Liverpool Plains.

= Residual. These are deep soils formed from weathering of the parent material.
They are mainly level to undulating landforms and have some erosion hazards
but are generally fertile and suited to cropping and grazing. They are located
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on the Liverpool Plains as well as sporadically in the hills around Curlewis, and
Gunnedah and also on the various hills throughout the Shire.

= Colluvial. These are mostly on hill slopes and steep land. They are not very
fertile and are located on the hills surrounding Curlewis, Gunnedah and
Mullaley as well as in the Kelvin and Tambar Springs areas.

= Erosional. These are downslope of the colluvial soils and consist of steep to
undulating hill slopes.

= Transferral. These are deep deposits of material mostly along the drainage
lines. They have good fertility and are suited to cropping and grazing. They
are located on the Liverpool Plains.

The Gunnedah Shire is widely recognised as having some of the most fertile soils in
the country and is well suited to regular cropping and grazing. The Department of
Primary Industries have prepared Agricultural Land Suitability Mapping for the Shire.
The mapping lists 5 classes with 1 being the best and 5 being land unsuitable for
cropping and grazing. The mapping shows that most of the Shire is class 2 agricultural
land. This means that it is able to be cultivated and cropped on a regular basis.

The maintenance of soil is a major consideration and there is a need to consider the
impacts of land degradation, especially soil erosion and salinity. It is both a
management issue as well as being associated with the future development of the
land.

The soils of the flat land to the west, north an south of the Shire are very fertile and
are considered to be some of the best soils for agriculture in the State. They are
important from a state and national perspective.

Soil erosion and sedimentation is an issue which becomes worse, as the uses become
more intensive and where inappropriate land management occurs. It is also an issue
for the more steeply sloping land and the construction of dwellings, particularly rural
residential uses which tend to be on smaller lot sizes.

Soil erosion becomes more of a problem in areas where the soil is of a poor quality
and any disturbance of them often leads to more rapid land degradation.

This is an issue for the environmental as well as the human impact of development.
2.2.4. Topography
The topography of the Shire can be de

= Steep to undulating land in the northeast, east centre and southwest

= Flat to land in 2 broad valleys following the Namoi — Mooki Rivers and Cox’s

Creek

Map 2.2 shows these broad topographic features. The grey areas are the hilly parts
and the white are the flat land.

Photos 2.7 and 2.8 show the varying topography of the Shire.
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The topography of an area is important because land with a slope land can become
unstable and when the soil is disturbed, can lead to erosion. A lot of sloping land is
also heavily vegetated and so this has to be considered.

Effluent disposal on sloping land can cause it to become damp which can lead to
erosion and slippage.

The variety of landforms within an area can contribute to the rural landscape
character and provide a setting for the settlement areas.

In an area like Gunnedah, which is relatively flat, the topography can have an impact
on drainage and flooding.

.

Photo 2.7: Typical topography in the east.
Date of Photo: July 2005
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Map 2.3: Topographic Features
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Photo 2.8: Typical topography in northwest
Date of Photo: July 2005

2.2.5. Landscape Character
Gunnedah Shire has 2 distinctly different landscape forms which are as follows:

= Flat open plains to the west and north with some small vegetated hills
= Steep and undulating, mostly vegetated land in the northeast, east and south

The flat open plains are characterised by a mixture of cropping and grazing whilst the
hills are mostly heavily vegetated with some cleared land that is used for grazing of
sheep and cattle.

The broadscale visual catchment of the Shire is limited to the east and south by the
steep escarpment of the Great Dividing Range. The northeastern limit is defined by
the Melville Range. The northern and western boundaries are not defined as this land
is characterised by flat open plains with no defined edges.

The varying topography is the dominant visual feature of the landscape as it provides
a framework for other elements such as vegetation, agriculture, viewpoints and the
location of major transport and communication corridors. The topography also defines
the broader visual catchment of the Shire, which is generally enclosed to the east,
northeast and south by hills.

Photos 2.9 and 2.10 show the landscape features.
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Photo 2.9: Flat open plains
Date of Photo: July 2005

Photo 2.10: Steep and undulating land
Date of Photo: July 2005

The predominant rural character of Gunnedah Shire is created by the numerous rural
activities, large lot sizes, vegetation and expansive views. The landscape changes with
the varying topography of the Shire — it is open and flat in the south and in the north
has some hills which create different landscapes. The unique landscape character of
the Shire is a visual resource as it generates tourism, development and environmental
management. The visual resource also plays an important role in promoting
environmental awareness and well being for residents and visitors. This varies from
steep land associated with the ranges to simplicity of grazing lands and formal
patterns of agricultural crops.
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The retention of roadside vegetation is an issue which may require future negotiations
with service providers.
Controls which may be considered for retaining the rural character include:

= Planting controls for screening undesirable elements and incorporating buffers
to significant environmental communities,

= Building controls for siting and advertising,

= Planning controls for lot sizes, the design and siting of residential dwellings
and ancillary buildings, in relation to the visual amenity of road corridors.

It is important to recognise the visual amenity of open paddocks, post and rail
fencing, distant views, heritage items and rural activities.

It can be seen therefore that the preservation of the landscape character of the Shire
is of importance.

2.2.6. Bushfire Risk

The abundance of native vegetation and the topography of the Shire make it prone to
bushfire. This can be from grasslands in the flatter terrain to the west, southwest and
north to major forest fires in the steep land in the south, east and northeast.

The prevailing bushfire direction from the west and northwest, especially when hot dry
winds are experienced. There are also some ‘escape burns’ from land management
and machinery at harvest time. There are some naturally occurring fires as a result of
lightning strikes in the ranges. These are hard to fight because of the inaccessibility of
the terrain.

The Rural Fire Service has prepared a map showing the bushfire prone land within the
Shire and this is reproduced as map 2.4.

The protection of the identified community assets is a key issue as is the preservation
of biodiversity within the Shire.

Managing the bushfire risk is noted as the key factor in dealing with the bushfire
hazard. One of the management options is risk avoidance and therefore, land that is
prone to bushfires should not be rezoned and subdivided where an adequate fire
protection zone cannot be established.

Bushfire Risk Management includes the identification of the level of risk posed by
bushfires to the assets and establishing strategies to protect those assets from the
adverse effects of the fires. The purpose of bushfire risk management is to protect the
community and its values from the adverse effects of wildfire. One key element of
bushfire management is to achieve better integration of community preparedness and
prevention strategies.
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The Rural Fire Service have recently published a new set of guidelines titled Planning
for Bushfire Protection. The guideline was produced by the NSW Rural Fire Service
with Planning NSW to guide development in bushfire-prone areas. Planning for
Bushfire Protection brings all the development planning protection measures into one
publication. It provides councils and developers with information on bushfire
protection from plan-making to development design, development control,
construction certificates, and property maintenance.

Key features of Planning for Bushfire Protection include:

» identification of bushfire-prone areas;

= planning principles to be considered when councils are rezoning;

» |atest hazard assessment method to work out appropriate setbacks;

» J|ocation of developments in areas of bushfire hazard based on latest CSIRO
research on bushfire behaviour;

= appropriate level of building construction relevant to setback distances;

» special setback distances for special use developments (such as aged care
facilities).

Photo 2.11 shows a house that was burnt in the 2001 - 2002 bushfires in the Sydney
Region. It points out the need for an adequate asset protection zone.

Photo 2.11: The devastating impact of Bushfires in Warragamba
Date of Photo: December 2001

2.2.7. Salinity

Salinity can be a symptom of environmental change resulting from natural processes
as well as human impacts. It can also exist without any interference. In NSW it is an
existing process that is exacerbated by human activity, particularly European farming
techniques, land clearing and urban development. It is the result of past and present
land management practices, which have dramatically changed the way water is cycled
through the environment. If left unchecked, it will have a major impact on the future
of agriculture in the Shire.
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Salinity is a threat to the health and productivity of many catchments, and to the rural
and urban communities that live in them. It is affecting rural landholders, urban
developments, infrastructure (roads and bridges), water users and the environment.
In NSW, between 120,000 and 174,000 hectares of land are estimated to be affected
by dryland salinity. If land is continued to be used the way it is now, by 2050 the area
of affected land in the NSW part of the Murray-Darling Basin could increase to 2-4
million hectares. lIrrigation salinity is estimated to affect 320,000 ha, or 15% of
irrigated land. About 70-80% of irrigated land in NSW is threatened by rising
watertables and associated salinity problems. Many NSW rural towns are also
experiencing the effects of rising watertables causing salinity and waterlogging. This is
resulting in corrosion damage to buildings, amenities and infrastructure such as roads,
paths, pipes and bridges. (NSW Salinity Strategy).

Salt is an inherent part of the landscape, however there are a number of factors that
are going to contribute to the development of salinity. Factors such as position in the
landscape, soil type change, change in slope, geological constrictions will all contribute
to the natural development of salinity. When there are human-induced interference
through obstruction of natural drainage, exposure of saline subsoils, erosion,
increased sub-surface and surface flow, then these natural processes can be increased
so that salinity develops quicker. In addition where additional salts or water are added
from urban and industrial activities the development of salinity can be increased.

In a study by Murray-Darling Basin Commission of the Namoi, Gwydir and Border
Rivers catchments, local governments were found to incur costs of at least $1.42
million per annum as a result of salinity (Wilson 2002). Within the Namoi Catchment
there are a number of towns where urban and industrial salinity is already expressing
itself. The Department of Infrastructure, Planning and Natural Resources (pers.
comm.) indicates that parts of Tamworth, Gunnedah, Manilla, Barraba and Narrabri
are expressing signs of salinity. Other towns, including Gunnedah, have been
identified as potential sites for urban salinity as a result of known soil types that exist
in these areas, position in the landscape and results obtained from groundwater
monitoring.

DNR have provided advice on salinity in the Shire and this is reproduced below:

Dryland salinity in the Gunnedah Shire is largely caused by changes to the
water balance in the landscape. The Gunnedah Shire has seen the gradual
removal of native vegetation, and replacement by annual crops, resulting in
more water often draining past the root zone, into the watertable, causing it to
rise and mobilise stored salts through the landscape. As the watertable rises,
salts are mobilised and accumulate at some point in the landscape. The
occurrence of dryland salinity in the Gunnedah Shire tends to be localised and
spatially highly variable depending on the affect of landscape characteristics on
groundwater hydrology. The common type of landscape characteristics which
influence the location of salinity outbreaks in the Gunnedah Shire include;
change in soil type, change in slope and geological constrictions as well as
human-induced interference through obstruction of natural drainage, (i.e dams,
contour banks, roads and rail).

An evaluation of the Groundwater Flow Systems in the Barwon Region was
undertaken by Sinclair Knight and Mertz in 2004 to determine which systems
are predisposed to salinisation. The study presented nine unique Groundwater
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Flow Systems within the Gunnedah Shire boundary. These and their
characteristics are presented in Table 2.1

Changes to soil, vegetation and the water cycle can all impact and interact with
each other to result in urban salinity issues at a site scale. Urban salinity occurs
within Gunnedah and appears to be a localised intermittent collection of water
within the soil profile as a result of localised barriers that prevent the lateral or
vertical draining of the water to the groundwater system. In an urban situation,
changes in soil properties can be brought about through changes to soil
properties, vegetation management and changes to the water cycle.
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Map 2.5: Salinity Hazard
Source: DNR
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Table 2.1: Groundwater Flow Systems

Liverpool Upper Goran Liverpool Lava Garrawilla | Carbonif- Permo- Pilliga
Plains Narrabri Lake Plains fields volcanics erous Triassic sandstone
Parameter overlain formation (Ranges) and meta- sedi-
by Upper | (Liverpool Werrie sediments mentary
Narrabri Plains) basalts rocks
formation (Ranges)
Average Depth 5-10 > 10 <2 5-10 > 10 5-10 5-10 7.4 > 10
to Water Table
(m)
Average fresh to Very saline moderate fresh to 0.4 -10 very high 1-5 low to high fresh
Groundwater saline to high saline
Salinity (dS/cm)
Salt Store low to very high very high low to low to medium to Moderate high low
moderate moderate medium high
Salinity Highly Drainage break of highly geological footslope, Hillside break of geological
Occurrence variable lines, slope, variable boundary, | structurally slopes, slope, breaks,
eroded valley floor break of controlled, valley drainage break of
areas slope, base flow floors, lines slope
footslope break of
slope
Impacts localised in Localised soil and localised in | soil salinity soil and Stream soil and soil and
shallow and pump stream shallow (localised stream salinity, stream stream
water induced salinity watertables | outbreaks) salinity infra- salinity salinity
tables salinisation structure
Salinity Hazard low High very high low moderate moderate Low but moderate moderate
Rating to very to high locally high to high to high
high
Responsiveness slow to Moderate slow slow to fast moderate Slow / slow moderate
to Management moderate to fast moderate to fast moderate
Options to fast

Source: Adapted from Sinclair Knight Mertz 2004
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The land management practices that are a source of salinity include, but are not
limited to the following:

= Rainfall and irrigation. Rainfall contains some small quantities of soluble salts
particularly near the coast and this is sometimes considered to be a cause of
soil salinity. Irrigation of crops occurs in parts of the shire and poses a greater
risk to salinity than rainfall. Irrigation water contains a lot more soluble salts
than rainfall and may result in soil salinity in relatively short time.

= Shallow water table. The clearing of land for agriculture and residential
developments causes of the water table to rise. The shallow roots of the crops
that have been planted in the place of the deep rooted native vegetation can
bring the water table to within 2 m of the surface. The capillary action in the
soil combined with transportation by plants and evaporation at the surface
bring the saline water to the surface and concentrate the salt. Irrigation of
crops and watering of gardens as well as general urban run-off exacerbate the
situation further.

= Weathering. The weathering of soil can release salts which accumulate in the
soil over time. However it must be pointed out that this is not an immediate
source of salts causing salinity.

= Dryland salinity is determined by number of factors in the local area such as
geology, soil type, farming practices and vegetation cover.

= Urban salinity is a combination of dryland salinity and irrigation salinity.
Urban salinity causes damage to buildings by eroding bricks, mortar and
concrete, the erosion of roads, bridges and pathways as well as the failure of
septic systems by corrosion of pipes. It also has an impact on the landscape
value by killing the grasses and trees.

= River salinity is caused by saline discharges from dryland, irrigation and urban
salinity into creeks and rivers.

The removal of native vegetation and its replacement with shallow rooted plants has
caused a rise in the watertable. This has caused salt to accumulate in parts of the
rural landscape and is called dryland salinity. Irrigation salinity can be described as
soil salinity in the root zone of crops and pastures and is caused by irrigation of land
with saline water. Another form of salinity in the Shire is streams which have high
levels of electrical conductivity. These are located at the foot of the Liverpool range
and on the western slopes of the Melville range.

Urban salinity is the impact of salt and water on infrastructure such as roads,
buildings, pipes, parks and gardens located in urban and rural areas. Urban land use
and management as well as infrastructure may also cause or exacerbate salinity. The
construction of urban infrastructure such as roads can involve significant changes to
the landscape resulting in subsequent changes to the amount of water and salt in the
landscape, how they move and where they accumulate. Urban salinity can also be
exacerbated by the discharge of waste water onto land or into rivers, this waste water
can also contain salts that are a by-product of processing and industrial waste. At
present there are no occurrences of urban salinity within the Shire, however
Gunnedah has been identified as a potential site for urban salinity as a result of
known soil types that exist in these areas, the position in the landscape and results
obtained from groundwater monitoring.
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2.2.8. Flooding

Flooding of the rural landscape is quite extensive with a large majority of the Shire
being flood prone land. It occurs quite frequently however the size of the flooding
varies significantly. Flooding occurs on all of the three major drainage systems within
the Shire - the Namoi River, the Mooki River and Cox's Creek. Map 2.6 shows the
extent of flooding within the Shire. This map was prepared by council staff based on
knowledge of the flood events from 1955 to 1977.

Legend
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Map 2.6: Extent of Flooding
Source: Council Records

Gunnedah and Carroll to towns within the Shire which suffer inundation during the
major flood events. The major impact of flooding on the rural land is inundation of
properties and blocking of roads.

Flood plain management plans are being prepared for all three of the drainage
systems within the Shire and yet to be finalised. These plans consider both structural
and non-structural measures to manage flooding within the Shire.

The New South Wales Government has recently published an updated floodplain
management manual titled Floodplain Management Manual: the Management of Flood
Liable Land. This manual outlines a procedure that Councils must follow to prepare a
Floodplain Risk Management Plan and introduce appropriate controls within planning
instruments. The resulting Floodplain Risk Management Plans are to address existing,
future and continuing flood risk for flood prone land. It also requires an assessment of

EDGE Land Planning
March 2007 29



Gunnedah Shire Rural Strategy

the probable maximum flood and the decision to address it recognises that these rare
events should not preclude or unnecessarily hamper development within these areas.

2.2.9. Mineral and Extractive Resources

Mineral and extractive industry resources are important to the Shire and information
from the Department of Mineral Resources shows that there are the following
resources and potential resources:

= Coal

= Coal seam methane
= Gravel extraction

= Clay and Shale

Coal is by far the most important resource with a major seam running below the
Shire. There have been mines at Gunnedah, Curlewis and Blue Vale (Vickery Mine) in
the past which have all closed. However the resource is still considered to be
economical with investigations currently being carried out into a new lease and
potential mine north of Caroona in the south of the Shire. This mine is to be an
underground mine.

The Department of Primary Industries have recently called for invitations to mine the
Caroona coal exploration area which is located between Caroona and Breeza in the
South eastern part of the Shire. The Caroona deposit contains more than 500 million
tonnes of potentially mineable underground coal. Subsidence issues however may
preclude the mining of a significant portion of the resource because of the potential
impact on the alluvial floodplains. There are also more than 500 million tonnes of
shallow coal at depths ranging from near the surface to about 200 metres. These
shallow resources which underlie the alluvial plains and associated water aquifers
require further studies determine the potential mineability. The Department estimates
that the timeframe for commencement of the mining will be at least six years.

The extraction of coal from the resources under the Liverpool Plains has implications
for the agricultural uses as well as impacting on the drainage regimes of the Mooki
and Namoi River floodplains. Coal seams within the Shire occur from sub crop (close
to the surface) to depths of greater than 800 metres. If long wall mining was to take
place, varying levels of subsidence may occur depending on local conditions. The
potential to alter the surface landform is therefore quite significant bearing in mind
that the land is very flat. This can have an impact on the flooding regime. The
subsidence of the land can also have an impact on irrigation structures including
storage dams and channels. All of these matters need to be considered when
assessing the impact of coal extraction on the Liverpool Plains.

The extraction of coal seam methane requires little or no surface impact. Initial
exploration requires access to land or road reserves for seismic acquisition and
ultimately for drilling. Well spacing may be 500 — 600 metres if a production field is
established. The same coal seams that are mined elsewhere often contain gas at
depths at which mining may not be possible or beneath land not suitable to be
undermined like flood prone land.
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There is one clay and shale quarry operated by Namoi Valley Brickworks at off
Blackjack Road and a river gravel extraction quarry at Gunnembene Lane at Carroll.
There are also numerous small quarries scattered throughout the Shire.

2.2.10. Weeds

There are a number of weeds within the Shire that are becoming a problem. There is
a need therefore to address this issue through a weed management plan.

Weeds are one of the most serious threats to Australia's natural environment and
primary production. They can destroy the native species, contribute significantly to
land degradation and reduce farm and forest productivity. The National Weeds
Strategy has identified the problem and states that the cost of weeds to Australia is
approximately $3.3 billion per annum. The New South Wales weeds strategy
estimates the value of control and lost production at $600 million per annum. Both the
National and State strategies identify funding, education and better coordination of
control programs as being important.

There is a need therefore to consider the preparation of Weed Management Plans for
developments that have the potential to cause the spread of weeds by clearing large
tracts of land or that generate effluent in sufficient quantities that may kill native
vegetation which then allows for the weeds to invade the bushland.

2.3 Social and Economic Factors

The interaction of humans with the environment is an important component of any
strategy dealing with the future of Shire.

2.3.1. Settlements

There are a total of 5 settlements in the Shire . They range in size from a small
collection of houses to more than 900 houses. The population and number of
dwellings in each is shown in table 2.2.

Table 2.2: Settlements in the Shire

Settlement Name Population | Dwellings
2001 2001
Gunnedah 7,514 3,297
Curlewis 575 219
Carroll 176 78
Tambar Springs 107 56
Total 8,372 3,650

Source: ABS 2001 Census Basics
Note: Mullaley, although a village, was not counted as a separate Collector District.

All of them except for Breeza have some form of shopping facility. These range from
general stores (Curlewis, Carroll, Mullaley and Tambar Springs) to large shopping
centres in Gunnedah. Photo 2.12 shows the Mullaley General Store.
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Photo 2.12: Mullaley General Store
Date of Photo: June 2005

There are also a number of rural centres scattered around the Shire which are marked
by a hall or bushfire shed. Examples of these are Willala, Ghoolendaadi, Piallaway
and Kelvin. Photo 2.13 shows the Willala Hall.

Photo 2.13: Willala Hall
Date of Photo: June 2005

In order to understand the relationship between the settlements and to provide a
strategic context for them, it is appropriate to adopt a hierarchy of settlements. This
should be based on the facilities provided in the settlement and the role that it plays,
rather than purely population. The shopping facilities that are available are a good
starting point. There are three basic shopping trips:
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= Convenience shopping relates to the daily shopping needs of bread and milk as
well as newspapers and emergency purchases not done at other times.

= Weekly shopping is for the basic food and household shopping needs and is
usually done in a chain supermarket.

= Comparison shopping is the shopping trips done for larger items of household
and personal items such as whitegoods, furniture and clothing.

A hierarchy of settlements can be based on this as well as other factors and for an
area like Gunnedah should take the following form:

» Regional Centre This provides a wide range of employment, entertainment and
recreational opportunities, a full range of local services and higher order services
such as Major Hospital, TAFE College as well as a high school and major indoor
recreation facility and often has a University campus. It also has regional offices
of State Government Departments. It has a large mixed commercial area
providing service, retail and office uses with a large chain supermarket and a
discount department store. It caters for convenience, weekly and comparison
shopping. It draws its catchment from the surrounding Local Government Areas.

= Town. This provides a range of employment, entertainment and recreational
opportunities, a full range of local services and some higher order services such
as high school and health care as well