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1. INTRODUCTION

1.1 BACKGROUND

As part of the continuing process of achieving coordinated Catchment Management
throughout the Liverpool Plains Catchment, Evans & Peck were commissioned to undertake
the necessary background studies leading to the preparation of a Catchment Management
Study and Floodplain Management Plan (FMP) for the Warrah Creek catchment.

This work was originally commissioned by the Department of Natural Resources (DNR) on
behalf of the Water Administration Ministerial Corporation (WAMC) which has responsibility for
the administration of Floodplain Management Plans, as well as receiving and determining
applications under Part 8 of the Water Act 1912 for any works on designated floodplain land
(ie land with slopes <2%). From 27 April 2007 the Department of Water and Energy (DWE),
the Department of Environment and Climate Change (DECC) and the Department of Lands
(DoL) took over various responsibilities from the former DNR. DECC has been given
responsibility for developing the rural Floodplain Management Plans while the assessment and
determination of applications under Part 8 of the Water Act 1912 have been assigned to DWE.

The Warrah Creek Catchment Management Study and Floodplain Management Plan have been
prepared in accordance with the processes outlined in the NSW Government’s Floodplain
Development Manual (2005) to meet the requirements of Part 8 of the Water Act 1912. The
preparation of the Catchment Management Study and Floodplain Management Plan was
overseen by the Warrah Creek Catchment Management Committee (CMC), which comprises
representatives from the community, various stakeholder groups and government agencies.
Funding for the project was provided by the Namoi Catchment Management Authority (CMA)
and the New South Wales Government.

Generally studies of this nature are entitled “Floodplain Management Studies”. However,
because many of the issues on the floodplain are related to activities in the upstream
catchment, the Catchment Management Committee considered it more appropriate that this
study be entitled the “Warrah Creek Catchment Management Study”. It was agreed by the
Committee that this study should take account of relevant processes and issues within the
entire catchment. Accordingly, this report fulfils two purposes:

 It documents the background studies that underpin the Floodplain Management Plan.
Once adopted, the FMP provides the basis for the assessment and determination of
applications under Part 8 of the Water Act 1912.

 It provides recommended “best practice” management guidelines for natural resource
the management of the rivers and floodplains within the Warrah Creek catchment.
These guidelines have no regulatory status, but are intended to provide a basis for the
stewardship of the catchment and its creeks and floodplains.

The Catchment Management Study and Floodplain Management Plan continue on from the
Warrah Creek Flood Study (Hughes Trueman, June 2005). The Flood Study was primarily
concerned with the identification of flooding behaviour for the designated floodplain land
within the Warrah Creek catchment. The Flood Study Report described the natural resource
and hydrologic characteristics of the catchment and hydraulic characteristics of the floodplain
area.

1.1.1 Overview of Catchment Management Study

The aim of the Catchment Management Study is to develop management options for the
Warrah Creek catchment and floodplain that are hydraulically, environmentally and
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economically sustainable and supported by the community. The outcomes from the
Catchment Management Study include:

 Guidelines that must be achieved by any proposed “works” on the designated floodplain,
as well as recommendations for actions to correct existing problems. In this context
“works” involve any actions that might change the direction or manner of flow on the
floodplain such as banks, channels, drains or roads.

 A set of recommended “best management practices” for catchment and creek
management. The “best management practices” have no regulatory force but are
intended to guide landholders throughout the catchment and floodplain in relation to
sustainable land and riparian zone management.

 A Floodplain Management Plan (provided in a separate document) which summarises the
background information, recommendations and Assessment Guidelines presented in the
Catchment Management Study. The FMP provides a basis for managing development of
the floodplain

This Catchment Management Study report:

 outlines the main issues identified through community consultation;

 provides recommended management actions for dealing with the identified issues;

 provides supporting information for the draft Floodplain Management Plan including the
decision-making processes and results of investigations undertaken to develop the draft
Plan.

The proposed management actions have been developed to achieve the objectives defined by
the Vision Statement and within the scope of the Management Principles outlined in Section
1.3 of this report.

1.1.2 Overview of Floodplain Management Plan

The Warrah Creek FMP will influence the floodplain environment primarily by defining a
floodway network that conforms as closely as is reasonable to the natural drainage pattern of
the floodplain. This will allow for the orderly passage of flood flow through the system, as
well as inundation of the floodplain. The FMP also provides “best management” guidelines
which, if implemented by landholders, will help to reduce the environmental stresses outlined
above.

Once adopted by DECC, the Floodplain Management Plan must be considered by the WAMC
when determining applications for any works under Part 8 of the Water Act 1912 or its
replacement, the Water Management Act 2000.

The Department of Water and Energy (DWE) acts on behalf of WAMC for all matters relating
to Part 8 of the Water Act 1912. WAMC is the body who prepares, adopts and administers
FMPs, as well as receives and determines Part 8 applications.

Proposed works will be classified as either “complying” or “non-complying” development,
depending on whether the work complies with the Assessment Guidelines specified in the
Plan. Subject to review by the DWE, applications for complying works will normally receive
approval without any requirements for further detailed studies. Non-complying works may be
approved after a detailed investigation of the hydraulic, environmental, social and economic
impacts of the proposal.

Works on the floodplain are defined under the Water Act 1912 as “controlled works”.
Controlled works require approval under the Act and are defined as:
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 An earthwork, embankment or levee that is situated, or proposed to be constructed, on
land that is, or forms part of, the bank of a river or lake, or is within a floodplain.

 Any work that is situated, or proposed to be constructed, on land that:

o is, or forms part of, the bank of a river or lake, or is within a floodplain, and

o is declared by order of the Ministerial Corporation published in the Gazette to be a
controlled work.

 An earthwork, embankment or levee, wherever situated or proposed to be constructed,
that:

o affects or is reasonably likely to affect the flow of water to or from a river or lake, and

o is used or is to be used for, or has the effect or likely effect of, preventing land from
being flooded by water, or

 Any work, wherever situated or proposed to be constructed, that:

o affects or is reasonably likely to affect the flow of water to or from a river or lake,

o is used or is to be used for, or has the effect or likely effect of, preventing land from
being flooded by water,

o is declared by order of the Ministerial Corporation published in the Gazette to be a
controlled work.

It should be noted that the amended Act has expanded the location of works that need to be
licensed by including works which affect the flow of floodwater to or from a river. As such
works situated or proposed some distance away from a river that are in the path of
floodwaters will need to be licensed.

This Catchment Management Study is based on catchment and floodplain conditions as they
existed in 2005/6. This assessment provides the basis on which priorities can be set for the
implementation of “best management practices” by individual landholders. It also provides
the basis for the assessment of the likely impacts of any proposed future works on the
floodplain and the extent to which such works could be assessed as complying development
by DWE, or when further detailed assessment would be required before works could be
approved.

1.2 THE STUDY AREA

1.2.1 Overview

The Warrah Creek catchment consists of about 1,500 km2 within the Upper Mooki River
catchment. The catchment is bound by the Great Dividing Range (Liverpool Range) to the
south, Quirindi-Pine Ridge Road to the north, the Upper Mooki River Catchment to the west
and the Quirindi Creek catchment to the east. The Warrah Creek catchment drains into the
Mooki River, which eventually draining into the Namoi River near Gunnedah.

The study area is located within the Liverpool Plains Local Government Areas, between the
rural townships of Murrurundi, Quirindi and Pine Ridge. The floodplain study area comprises
the designated floodplain areas of less than 2% slope, totalling approximately 570 km2 or
around 40% of the total catchment area. This includes land along the major water courses
within the catchment including Yarramanbah, Pump Station, McDonalds, Millers, Big Jacks,
Warrah and Borambil Creeks. Figure 1.1 shows the extent of the study area within the
Warrah Creek catchment. (Note that figures in the report are located at the end of this
report).
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In common with many other rural areas, the Warrah Creek catchment has, in recent years,
begun to show signs of stress manifest by:

• erosion and scouring of some creeks;
• sediment deposition in channels and on the floodplain;
• alterations in flow patterns on the floodplain;
• changes in the hydrologic patterns.

1.2.2 Flood Behaviour

The Warrah Creek Flood Study report (HT, 2005) documented the hydrologic and hydraulic
characteristics of the Warrah catchment upstream of Pine Ridge Road. The Flood Study
presented the findings for an analysis of four historic floods on the catchment which cover the
range of frequencies of primary interest to landholders on the floodplain (from 7 to 21 years
Average Recurrence Interval (ARI)). The hydraulic analysis for each of these floods assumed
that the catchment conditions that existed in 2004 were the same as at the time of the
historic floods.

In addition, an analysis was undertaken to determine the effect on existing catchment
conditions of the rainfall which occurred in February 1955. This represents the flood impacts
and flood behaviour of a large flood (75 – 100 years ARI) on the catchment. The MIKE Flood
“whole of catchment model” was used to assess flood extents, flow depths and velocities
across the floodplain for the five historic floods. Figures 6.6 to 6.32 of the Flood Study Report
present these results graphically for the study area.

Appendix E of this Catchment Management Study report contains tabulated discharges and
gradients for the 5 and 10 year ARI events together with figures showing velocity maps
overlain with flood discharges and slopes at relevant locations in the study area.

1.3 MANAGEMENT OBJECTIVES AND PRINCIPLES

1.3.1 Floodplain (Catchment) Management Process

As stated above DECC prepares and gazettes Floodplain Management Plans and DWE
administers the act and licenses the works on the floodplain in rural areas of western NSW
designated under Part 8 of the Water Act 1912. These rural plans represent the principal
initiative for the delivery of better floodplain management in western rural areas. Rural plans
are developed along similar lines to council plans in urban areas by following the floodplain
risk management process outlined in the Floodplain Development Manual 2005. The steps
involved in this process are as follows:

1. Floodplain Management
Committee

Committee formed to assist in the development
and implementation of the Floodplain
Management Plan.

2. Data collection Compilation of existing and collection of
additional data.

3. Flood Study Determines the nature and extent of the flood
problem.

4. Catchment Management Study Determines options in consideration of social,
ecological and economic factors relating to flood
risk.

5. Floodplain Management Plan Preferred options publicly exhibited and subject
to revision in light of responses. Formally
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approved after public exhibition and any
necessary revisions due to public comments.

6. Implementation of the Plan

Stages 1 to 3 have already been completed. This report meets the requirements for Stages
4, 5 and 6 of the management process. The study process is being managed by the Warrah
Creek Floodplain Management Committee comprising representatives from the community,
stakeholder groups and Government agencies. A list of Committee Members is provided in
Section 3.1. Funding for this study was provided by the Namoi Catchment Management
Authority (CMA) and the NSW Government.

1.3.2 Vision Statement

At the Committee meeting held on 28 June 2005 the Committee agreed to adopt the following
vision statement for the Warrah Creek Floodplain Management Plan:

“To develop a rural Floodplain Management Plan that will:

 mitigate flooding

 manage development

 ensure that the functions of the floodplain are sustainable in all aspects

 be compatible with the needs of the surrounding community.”

1.3.3 Objectives

At the Committee meeting held on 28 June 2005 the Committee agreed to adopt the following
objectives for the Warrah Creek Floodplain Management Plan:

 reduce the impact of flooding and flood liability on individual owners and occupiers of
flood prone property, and to reduce private and public losses resulting from floods,
utilising ecologically positive methods wherever possible (NSW Flood Prone Land Policy
objective);

 coordinate any floodplain development in order to minimise adverse changes to flood
flow patterns;

 increase the sustainable social, economic and ecological benefits of using the
floodplain;

 improve and maintain the diversity and well being of native riverine and floodplain
ecosystems that depend on flood inundation;

 take into account the cumulative impact on flooding behaviour of individual
developments.

1.3.4 Catchment Management Principles

A Floodplain Management Plan aims to cater for flows, provide flood mitigation, foster
ecologically sustainable development and ensure that flooding for floodplain ecosystems is
maintained. It needs to adhere to an overall set of management principles. The following
principles have been adopted by the Committee:

1. Channels and floodways should conform as closely as is reasonable to the natural
drainage pattern, after taking into account the existing floodplain development.
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2. Earthworks should retain adequate hydraulic capacity and continuity on the
catchment and floodplain to enable the orderly passage of floodwaters and be
consistent with natural/historical flow paths.

3. Floodplain development should not cause significant redistribution of floodwater.

4. Environmental issues, including strategies for maintaining any flood dependent
ecosystems, need to be taken into account in developing the Floodplain Management
Plan.

5. The exit of floodwaters from channels and floodways should be at rates and depths
similar to those which would have been experienced under natural/historical
conditions and should discharge as close as possible to the natural/historical location.

6. Sufficient flood storage should be retained on the floodplain so that flood travel times
are not accelerated to downstream areas or flood heights increased.

7. Flood velocities in channels and floodways and through structures should be
minimised and not result in erosion or increased siltation under various land uses.

8. There should be no detrimental impact from floodplain development, including
increases in peak flood levels and increased drainage times, on any individual
landholder or community infrastructure.

9. Public and private roads and tracks should be constructed at existing natural ground
level to avoid impacts on upstream flood levels and the concentration of flow through
culverts or causeways.

10. Drains designed to remove ponded floodwater should be orientated at right angles to
the direction of flood flow and should not promote the development of gullies.
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2. LEGISLATIVE AND POLICY FRAMEWORK

The Water Administration Ministerial Committee (WAMC) is the body which administers
Floodplain Management Plans, as well as receives and determines applications under Part 8 of
the Water Act 1912 for any works on designated floodplain land (ie land with slopes <2%).

The Department of Water and Energy (DWE) acts on behalf of the WAMC for all matters
relating to Part 8 of the Water Act 1912. DWE is required to assess the environmental impact
of all proposed works under the Environmental Planning and Assessment Regulation Act 2000
and Part 5 of the Environmental Planning and Assessment Act 1979 (EP&A Act).

DWE is responsible for assessing and approving works associated with agricultural pursuits
(earthworks, channels, embankments or levees) which can affect the distribution of
floodwaters within designated floodplains.

DWE is also required to ensure that proposed works are:

 consistent with relevant state policies

 comply with the requirements of the relevant environmental protection legislation
including:

o Native Vegetation Act 2003
o Fisheries Management Act 1994
o Threatened Species Conservation Act 1995
o National Parks and Wildlife Act 1974
o Rivers and Foreshores Improvement Act 1948
o Forestry Act 1916.

Where works are likely to impact on a matter of national environmental significance, such as
a nationally listed threatened species or a listed migratory species, an approval may also be
required under the Commonwealth Environment Protection and Biodiversity Conservation Act
1999. These approvals are assessed by the Commonwealth Department of the Environment
and Water Resources.

Relevant natural resource management policies include the State Rivers and Estuaries Policy
1993, which provides a framework for the sustainable use, conservation and management of
rivers, the Wetlands Management Policy 1996, the NSW Weirs Policy 1997 and the State
Groundwater Dependent Ecosystems Policy 2002.

The following Chapter provides an overview of the policies and legislation framework within
which the Floodplain Management Plan must operate.

2.1 POLICY FRAMEWORK

2.1.1 The Flood Prone Land Policy

The primary objective of the Government’s Flood Prone Land Policy is to reduce the impacts
of flooding on individual owners/occupiers of flood prone land, and to reduce private and
public losses caused by flooding. The NSW Floodplain Development Manual (April 2005)
supports the policy and outlines a merit approach to Catchment Management.

2.1.2 NSW State Rivers and Estuaries Policy

The general aim of the NSW State Rivers and Estuaries Policy is to encourage the sustainable
management of the natural resources of the State’s rivers, estuaries, wetlands and adjacent
riverine plains. The objectives of the policy are to:
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 slow, halt or reverse the overall rate of degradation in riverine and estuarine systems;
 ensure the long-term sustainability of their essential biophysical functions; and
 maintain the beneficial use of these resources.

2.1.3 NSW Wetlands Management Policy

The NSW Wetlands Management Policy promotes the conservation, sustainable management
and wise use of NSW wetlands by all stakeholders for the benefit of present and future
generations. Adoption of the NSW Wetlands Policy means that the Government, in its
decision-making, will give explicit consideration to the biophysical requirements of wetlands
with the goal of ensuring their sustainable management.

The goal of the policy is to assist in the protection of wetlands in good condition, rehabilitate
degraded wetlands where feasible, and support appreciation of wetlands by:

 protecting wetland biodiversity, functions and services;

 protecting social and economic benefits of wetlands;

 providing flow regimes that mimic natural conditions, where possible;

 providing wetlands with water of appropriate volume and quality;

 limiting further fragmentation and reconnecting wetland systems;

 preventing or limiting catchment activities that impact upon wetlands;

 protecting the cultural heritage and spiritual significance of wetlands;

 rewarding wetland managers who improve the condition of wetlands; and

 promoting the importance of wetlands to the community.

2.1.4 NSW State Groundwater Dependant Ecosystems Policy

The NSW Groundwater Dependent Ecosystems Policy is designed to protect ecosystems which
rely on groundwater for survival so that the ecological processes and biodiversity of the
dependent ecosystems are maintained or restored for the benefit of present and future
generations. The Policy provides guidance on how to protect and manage these natural
systems in a practical sense.

The following principles apply to the management of groundwater-dependent ecosystems in
NSW:

1. The scientific, ecological, aesthetic and economic values of groundwater-dependent
ecosystems, and how threats to them may be avoided, should be identified and action
taken to ensure that the most vulnerable and the most valuable ecosystems are
protected.

2. Groundwater extractions should be managed within the sustainable yield of aquifer
systems, so that the ecological processes and biodiversity of their dependent
ecosystems are maintained and/or restored. Management may involve establishment
of threshold levels that are crucial for ecosystem health and controls on extraction in
the proximity of groundwater dependent ecosystems.

3. Priority should be given to ensuring that sufficient groundwater of suitable quality is
available at the times when it is needed:
 for protecting ecosystems which are known to be, or are most likely to be,

groundwater dependent; and

 for groundwater dependent ecosystems which are under an immediate or high
degree of threat from groundwater-related activities.
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4. Where scientific knowledge is lacking, the Precautionary Principle should be applied to
protect groundwater dependent ecosystems. The development of adaptive
management systems and research to improve understanding of these ecosystems is
essential to their management.

5. Planning, approval and management of development and land use activities should
aim to minimise adverse impacts on groundwater dependent ecosystems by:
 maintaining, where possible, natural patterns of groundwater flow and not

disrupting groundwater levels that are critical for ecosystems;

 not polluting or causing adverse changes in groundwater quality; and

 rehabilitating degraded groundwater systems where practical.

2.1.5 State Environmental Planning Policy No 44 – Koala Habitat Protection

This Policy aims to encourage the proper conservation and management of areas of natural
vegetation that provide habitat for koalas to ensure a permanent free-living population over
their present range and reverse the current trend of koala population decline:

 by requiring the preparation of plans of management before development consent can
be granted in relation to areas of core koala habitat, and

 by encouraging the identification of areas of core koala habitat, and

 by encouraging the inclusion of areas of core koala habitat in environment protection
zones.

2.2 LEGISLATIVE CONTROLS

2.2.1 Environmental Planning and Assessment Act 1979

In accordance with the EP&A Act, DWE is the determining authority for works on designated
floodplain land (slopes <2%). DWE is therefore required to assess the environmental impact
of the works under Part 5 of the Environmental Planning and Assessment Act 1979.

A detailed assessment, such as a Statement of Environmental Effects (SEE) or Environmental
Impact Statement (EIS) may be necessary if DWE determines that a proposed work on the
floodplain is likely to have a significant environmental impact.

Further information on complying and non-complying developments is provided in Chapter 9.

2.2.2 Environmental Planning and Assessment Regulation Act 2000

The Environmental Planning and Assessment Regulation 2000 was gazetted on 8 September
2000 and commenced on 1 January 2001. The new Regulation repealed the 1994 Regulation.
There are major changes from the 1994 Regulation in the following areas:

 Forms

 Development applications

 Planning certificates

 Local environment plans

 Section 94 contributions plans

 Penalty notice offences.

In terms of the changes to local environment plans, the information to be given to the
Department of Planning is different. Resolutions to prepare a local environmental plan after 1
January 2001 need to be accompanied by enough information to identify:
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 state and regional effects of the plan

 whether the proposed consultation is sufficient

 if there is a need for an environmental study.

2.2.3 Water Act 1912 and Water Management Act 2000

Development of floodplains in the western rural areas of NSW is managed through Part 8 of
the Water Act 1912. Part 8 is administered by DWE. Part 8 was gazetted in 1984 and makes
provisions to control rural works that affect, or are likely to affect, flooding and/or floodplain
functions. Part 8 was amended in 1999 to allow for more strategic control of rural works on
the floodplain through the preparation of Floodplain Management Plans (FMPs) and a more
streamlined and resource efficient approval process. The amended Water Act provides for a
broader consideration of issues in the approval of existing and proposed works and
strengthened DWE’s ability to deal with unauthorised works.

Over the past decade, the State Government has initiated a wide-ranging reform of water
legislation, with the outcome being the new Water Management Act 2000. Although the
water licensing and flood control provisions of the Water Management Act are not yet fully in
operation, the new Act will eventually replace the Water Act and is likely to contain catchment
management provisions that reflect the existing provisions under the amended Water Act.

Under Section 168B(2) of the Water Act 1912, work on the designated floodplain are to be
assessed as complying if DWE is satisfied that the works comply with the FMP for the area in
which the work is situated or proposed to be constructed. Within the Warrah Creek floodplain
a work complies with the FMP if it complies with the adopted Assessment Guidelines detailed
in Section 7. Existing works on the floodplain that fall within the scope of complying
development will be deemed to comply.

Regardless of whether a proposed work is complying or non-complying, an application for
approval under Part 8 is required and the determination process outlined in Section 8.3.4 is
necessary.

The Water Management Act 2000 will eventually replace Part 8 but will include regulations
relating closely to those covered by the Part 8 amendments. The transitional provisions of
the Water Management Act 2000 will allow Part 8 plans to come across as Minister’s plans.
Furthermore, Part 8 plans comply with the floodplain management principles and the
floodplain management planning provisions of the new Act. Part 8 plans also address the
targets of the State Water Management Outcomes Plan by mapping major flowpaths and
identifying and dealing with barriers to floodplain connectivity to support the functions of flood
dependent ecosystems such as wetlands.

2.2.4 Rivers and Foreshores Improvement Act 1948

Provisions under the Rivers and Foreshores Improvement Act 1948 will continue to operate
until the licensing and approvals provisions of the new Water Management Act 2000 come
into effect. Until this time, Part 3A of the Rivers and Foreshores Improvement Act sets out
prescribed works over which the Act has jurisdiction. Section 22B(1) provides that a person
must not:

 make an excavation on, in or under protected land; or

 remove material from protected land; or

 do anything which obstructs or detrimentally affects the flow of protected waters or
which is likely to do so, unless the person is authorised to do so by a permit under the
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Rivers and Foreshores Improvement Act and does so in accordance with any conditions
to which the permit is subject.

For the purposes of the Act, the following terms require definition:

 protected land – land that is the bank, shore or bed of protected waters, or land that is
not more than 40 metres from the top of the bank or shore of protected waters, or
material deposited naturally or otherwise on or under such land;

 protected waters - a river, lake into or from which a river flows, coastal lake or lagoon;

 river – any stream of water, whether perennial or intermittent, flowing in a natural
channel, or in a natural channel artificially improved, or in an artificial channel which
has changed the course of the stream of water and any effluent, confluent, branch, or
other stream into or from which the river flows.

2.2.5 Threatened Species Conservation Act 1995

The Threatened Species Conservation Act 1995 makes provisions for the protection of all
threatened plants and animals native to NSW when a development or activity is proposed.
Provisions include the preparation and implementation of recovery and threat reduction plans
for all threatened species, as well as the designation of areas as habitat crucial for the
survival of threatened species, populations and communities.

2.2.6 Native Vegetation Act 2003

The Native Vegetation Act 2003 has substantially reformed the law relating to the
management of native vegetation in NSW. It sets a framework, in accordance with the
principles of ecologically sustainable development, for:

 the management of native vegetation on a regional basis in the social, economic and
environmental interests of the State;

 prevention of broadscale clearing unless it improves or maintains environmental
outcomes;

 protection of high conservation value native vegetation; and

 encouragement of the revegetation and the rehabilitation of land, with appropriate
native vegetation.

A Ministerial Review Committee (MRC) was established in November 2005 to provide advice
to the Minister for Natural Resources and Minister for the Environment on the implementation
of the native vegetation reforms. The Committee was established to:

 monitor the implementation of the Native Vegetation Regulation 2005;

 monitor the delivery of financial incentives to farmers through Property Vegetation
Plans (PVPs);

 provide direct advice to the Ministers to guide the transitional period of the Act, so that
any necessary modifications to the new approach could be quickly identified and
implemented.

On the 26th October 2006 the Minister for Natural Resources announced changes to the
Native Vegetation Act 2003, based on recommendations from the MRC, related to:

 Invasive Native Scrub

 PVPs

 Land and Soil Capability Tool

 BioMetric Tool and Threatened Species Tool – data reviews
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 PVP Developer Software Upgrade

 Local Government Infrastructure.

2.2.7 Fisheries Management Act 1994

The broad objects of the Fisheries Management Act 1994 are to conserve, develop and share
the fishery resources of NSW for the benefit of present and future generations. Floodplains
provide important spawning, nursery, and feeding habitat for a number of native freshwater
fish species. The Act makes provision for the conservation of key fish habitats, such as
floodplains or parts of floodplains, through habitat protection plans, and for the conservation
of threatened species, populations and ecological communities of fish.

Most fish species undertake local or large-scale migration, with some species such as golden
perch and silver perch migrating onto the floodplain to spawn. The Act requires that NSW
Fisheries be notified whenever any barrier to fish passage is constructed, altered or modified.
The Act also required a permit from NSW Fisheries for dredging and reclamation works on
wetlands and floodplains. These works may include the construction of levees, drains,
storages and other works.

2.2.8 National Parks and Wildlife Act 1974

The NSW National Parks and Wildlife Service (NPWS) is responsible for the protection and
care of aboriginal relics and native fauna and flora under the National Parks and Wildlife Act
1974. It is an offence to knowingly destroy or disturb any Aboriginal site or relic in NSW
unless consent from the NPWS is first obtained.

2.2.9 Commonwealth Environment Protection and Biodiversity Conservation
Act 2000

The Commonwealth Environment Protection and Biodiversity Conservation Act 2000 aims to
ensure that action likely to have a significant impact on matters of national environmental
significance are subject to a rigorous assessment and approval process. Matters of national
significance that may be relevant to applications for approval of works on the floodplain
include Ramsar wetlands, nationally threatened species and ecological communities, and
migratory species as listed under the CAMBA (China and Australia Migratory Bird Agreement)
and JAMBA (Japan and Australia Migratory Bird Agreement).

2.2.10 The Forestry Act 1916

The Forestry Act 1916 places controls over the taking of timber, products or forest materials
on Crown timber lands. These lands include State Forests and Crown Lands over two
hectares in area held under lease or licence. NSW State Forests administer the Act and need
to be notified if any trees are to be removed from Crown timber lands for the construction of
works on the floodplain.

2.3 PLANNING CONTROLS

2.3.1 Local Planning Controls

The Warrah Creek study area lies within the Local Government Area (LGA) of Liverpool Plains
Shire. Currently there are no local planning instruments that place controls on floodplain
works within the study area. In rural areas, floodplain works are typically classified as
agricultural activities for which development consent under a Local Environmental Plan (LEP)
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is not required. DWE is the prime body responsible for the management of rural flood prone
land and is the determining authority for works on the floodplain under the Water Act 1912
and the Environmental Planning and Assessment Act 1979 (discussed previously in Sections
2.2.1 and 2.2.3).

2.4 RELEVANT MANAGEMENT PLANS

Catchment management comes under the umbrella of catchment planning. The Warrah
Creek FMP should be viewed as one component of the integrated planning process. Other
Resource Management Plans applicable to the Warrah Creek catchment include:

 Water Sharing Plan for the Phillips Creek, Mooki River, Quirindi Creek and Warrah
Creek Water Sources (amended 1 July 2004);

 the Upper and Lower Namoi Groundwater Sharing Plan (announced 1 November
2006);

 Rivercare Plans for:

o Yarraman Creek

o Warrah Creek

o Pump Station Creek

o Borambil Creek

 the Liverpool Plains Catchment Strategic Action Plan;

 the Liverpool Plains Catchment Recommended Technical Actions (1999);

 the Floodplain Management Plan for Yarramanbah/Pump Station Creek Catchment;

 Namoi Catchment Action Plan (2006):

o Part A - Policies and Procedures for Quality Natural Resource Management

o Part B – Natural Resource Management Plan;

 State Water Management Outcomes Plan (SWMOP) (promotes the objectives of the
Water Management Act, 2000);

 Catchment Management Plan for the Yarramanbah/Pump Station Creek Catchment
(1997).

These Resource Management Plans need to be considered during the formulation of the
Floodplain Management Plan to ensure that the objectives and actions within all of the
relevant Plans are compatible. Further details of some of these Plans are provided below.

2.4.1 Water Sharing Plan for the Phillips Creek, Mooki River, Quirindi Creek
and Warrah Creek Water Sources

This Plan was prepared with the advice of the Namoi Unregulated River Management
Committee (NURMC) in accordance with its terms of reference as set by the Minister for Land
and Water Conservation under Part 3 of the Water Management Act 2000. The intent of the
Plan is to establish surface water sharing provisions within the Phillips, Mooki, Quirindi and
Warrah Water Sources. The Plan deals with the following matters:

(a) establish environmental water rules that protect the water source and tis dependent
ecosystems;

(b) identify water requirements for basic landholder rights;

(c) identify water requirements for extraction under access licences;
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(d) establish a Bulk Access Regime for water extraction under access license, having
regard to the environmental water rules referred to in (a) and the requirements
referred to in (b) and (c).

(e) establish transfer rules for the water source.

The Plan sets rules that determine how water is to be shared between the environment and
water users. It also establishes rules for sharing between different types of water uses, such
as irrigation, towns, domestic and stock use and others.

The Plan is a regulatory plan under the Water Management Act 2000 and will be in effect for a
10 year period, commencing 1 July 2004.

The Plan classifies the Warrah Water Source as having a high level of riparian vegetation
stress, high level of stress from streambank erosion and low levels of stress from fish
barriers. Landuse activities including irrigation, grazing and cropping continue to put pressure
on the river system through changes in water quality and flow regimes.

2.4.2 Upper and Lower Namoi Groundwater Sharing Plan

The amended plan commenced on 1 November 2006.

The Upper and Lower Namoi Groundwater Sources are over-allocated and entitlements need
to be reduced to the sustainable yield of the aquifer. The former 2003 plan (which did not
commence) would have reduced entitlements using an across the board approach - ie equally
reducing entitlements.

The amended plan instead takes into account a licence holder's past water use or “history of
extraction”. Depending on the zone in the Upper and Lower Namoi, this gives a weighting of
between 70% and 85% for historical or active water used and a weighting of between 30%
and 15% for inactive water when determining each licence holder's share of the sustainable
yield.

2.4.3 State Water Management Outcomes Plan (SWMOP)

The aim of the Water Management Act 2000 is to provide for the sustainable and integrated
management of the water sources of the State for the benefit of both present and future
generations. The Act provides for the establishment of this State Water Management
Outcomes Plan (SWMOP) to set out the over-arching policy context, targets and strategic
outcomes for the development, conservation, management and control of the State’s water
sources. This SWMOP will have effect for five years from the date of its gazettal. It will then
be reviewed and updated.

This SWMOP promotes the objects of the Act and its water management principles, and seeks
to give effect to the NSW Government’s salinity strategies. It is also consistent with
government legislative obligations, Commonwealth international agreements and government
policy. It has had regard to relevant environmental, social and economic considerations, and
the results of monitoring and assessment programs.

The SWMOP explicitly provides for the protection and enhancement of the environmental
services provided by aquatic ecosystems, while delivering a stronger and clearer framework
for the use of water to meet human needs, including more secure access licences. It details
the Government’s commitment to effectively manage the important linkages between
environment, human health, prosperous communities and profitable industries.
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3. CONSULTATION PROCESS

The primary outcome in developing a Floodplain Management Plan will be to ensure that
stakeholders take ownership of the Plan and assume responsibility for the future sustainable
management of the creeks and floodplains. This is essential for the Plan’s ongoing
management and can be achieved through an effective consultation strategy.

The consultation process undertaken for the Warrah Creek Catchment Management study
included consultation with the Floodplain Management Committee, newsletters and direct
consultation with landholders. The process adopted is summarised in the following Chapter.
More documentation relating to the consultation process, including meeting minutes and
brochures, is contained in Appendix B.

3.1 FLOODPLAIN MANAGEMENT COMMITTEE

The Floodplain Management Committee was the focal point of the community consultation
process. Through the Committee and smaller informal meetings, the consultation strategy
provided appropriate opportunities for the community to make informed decisions and provide
input into the Plan.

The members of the Floodplain Management Committee are listed below:

Name Title Organisation

Mr Neal Albert Snr Natural Res Officer
Floodplain Mgt

DECC, Tamworth

Mr Robert Albert Floodplain Licensing Officer DECC, Narrabri

Mr Jim Arnott Landholder

Mr James Badgery Representative NSW Farmers

Mr Rod Batterham Engineering Services Liverpool Plains Shire Council

Mr Ian Carter Landholder

Ms Anna Cronin Upper Mooki Landcare Co-
ordinator

DECC, Quirindi

Mr David Cudmore Representative Landcare

Mr Sandy Cudmore Landholder

Mrs Shan Easey Clerical Officer DECC, Quirindi

Mr Andrew Falkenmire Resource Analysis Manager DECC, Tamworth

Mr Tony Haling Councillor Liverpool Plains Shire Council

Mr Keith Harris Manager, Windy Station Romani Pastoral Company P/L

Mr Robert Hunt General Manager Liverpool Plains Shire Council

Mr Geoff Ingal Representative Rural Lands Protection Board

Mr Earl Kelaher Councillor Liverpool Plains Shire Council

Mr Bruce Knight Landholder

Mr Nick Lee Representative Landcare

Mr Jim McDonald Chairman Namoi Catchment Mgt Authority

Mr Ian McKenzie Representative Big Jacks Creek Landcare Group

Mr Ken McLennan Representative Warrah Creek Landcare Group

Ms Robin Miller Representative SES

Mr Hugh Nean Representative Nungaroo Lands Council

Mr Hugh Price Landholder Landcare

Mr Robert Stewart Mgr, Environmental Services Liverpool Plains Shire Council

Mr Geoff Symonds Representative Landcare

Mr John Tourle Landholder
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Name Title Organisation

Mr Frank Turner Local Controller SES

Mr David Walker Executive Officer Liverpool Plains Land Mgt
Committee

Mr David Wallis Landholder

Mr Tim Watts Representative Namoi CMA-DECC, Quirindi
Mr Charlie Widdis Landholder

Meetings occurred throughout the duration of the study. Table 3.1 details the date and
purpose of each FMC meeting.

Table 3.1: FPMC Meetings

Date Meeting Purpose

28 June 2005 Introduction to Catchment Management Study

2 Feb 2006 Presentation of Working Paper 3 – Management Strategies

Minutes of the Committee meetings are contained in Appendix B.

Three Working Papers were produced and issued to the Committee throughout the study.
The Working Papers provided the Committee with information on the progress of the study
and formed the basis of discussions at the Committee meetings, allowing the Committee to
provide input and direction to the Consultants. The Working Papers are listed below:

 WP 1 The Preliminary Catchment Management Issues Working Paper
summarised the main flooding, environmental, social and economic
opportunities and constraints.

 WP 2 The Updated Catchment Management Issues Working Paper updated
WP1 to incorporate the issues identified during the “travelling road show”
consultation.

 WP 3 The Management Strategies Working Paper provided the basis for
discussion at the Committee Meeting that defined the broad direction for the
Plan.

The Working Papers have been incorporated in this report and are therefore not provided
separately.
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3.2 COMMUNITY CONSULTATION

Community consultation was carried out through newsletters, a “travelling roadshow”
consultation and display of the draft Plan.

3.2.1 Press Release

A newspaper article for the Quirindi Advocate was prepared at the commencement of the
study. A copy of the article is contained in Appendix B.

3.2.2 Newsletters

At the commencement of the study a newsletter containing information relating to the
Catchment Management component of the study was prepared and issued to landholders in
the catchment. The newsletter contained an invitation to the “travelling roadshow”
consultation together with the proposed itinerary and identified the local community
representatives. 250 copies of the newsletter were produced and distributed. Appendix B
contains a copy of the newsletter.

Following the completion of the draft Catchment Management Study and FMP, a summary
brochure was produced for issue to landholders. The brochure contained:

• the main elements of the FPM Plan;

• details of where full report and maps can be viewed;

• contact details for questions and comments;

• details of the public meetings to discuss the Draft Plan.

The brochure is contained in Appendix B.

3.2.3 “Travelling Roadshow” Consultation

The travelling road show consultation was held over the period 19 - 21 July. All meetings
were attended by three members of the consultant’s team and two of the meetings were
attended by DECC representatives. A total of 67 landholders and Committee members
attended the meetings with particularly large numbers representing landholders in the upper
Warrah Creek catchment and Borambil Creek (18 and 17 respectively). Meetings and
inspections were held within six sub-areas of the Warrah Creek catchment. A follow up visit
was also made to the area on 2 - 3 September 2005.

Minutes taken during the consultation were issued to all attendees and Committee members.
In addition, a feedback form was provided to all attendees and Committee members to
provide an opportunity for additional input regarding Catchment Management issues.
Appendix B contains a complete set of minutes from all the meetings detailing the issues
raised by landholders in each area.

The main issues of concern to landholders were found to be:

1. Stability of channels (erosion causing channels to enlarge and migration of channels in
the mid-slopes).

2. The orderly exit and entry of floodwater out of and into the channels (new side gullies
forming).

3. Impedance of flow by roads leading to increased upstream flood levels and waterlogging.
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4. Inadequate culverts under roads leading to concentration of flows and downstream
erosion.

5. The need to improve drainage of remnant floodwater from the floodplain.

More details of these issues, together with recommended management strategies, are
contained in Chapter 6. The management of these issues form the basis of the Assessment
Guidelines presented in Chapter 7.

3.2.4 Exhibition of draft Plan

Display materials were prepared for the exhibition of the Draft Plan. A copy of the display is
contained in Appendix B. Additional consultation to explain and obtain feedback on the draft
Plan will also be carried out.

3.3 DECC

Regular progress reports were provided to DECC’s officer in Tamworth throughout the study.
DECC provided technical review and input to the study.
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4. HYDRAULIC ASSESSMENT

4.1 FLOODING

The Warrah Creek Flood Study report (HT, 2005) documented the hydrologic and hydraulic
characteristics of the Warrah catchment upstream of Pine Ridge Road. The Flood Study
presented the findings for an analysis of four historic floods on the catchment which cover the
range of frequencies of primary interest to landholders on the floodplain (from 7 to 21 years
Average Recurrence Interval (ARI)). The hydraulic analysis for each of these floods assumed
that the catchment conditions that existed in 2004 were the same as at the time of the
historic floods.

In addition, an analysis was undertaken to determine the effect on existing catchment
conditions of the rainfall which occurred in February 1955. This represents the flood impacts
and flood behaviour of a large flood (75 – 100 years ARI) on the catchment. The MIKE Flood
“whole of catchment model” was used to assess flood extents, flow depths and velocities
across the floodplain for the five historic floods. Figures 6.6 to 6.32 of the Flood Study Report
present these results graphically for the study area.

As part of this Catchment Management Study, the results of the flooding assessment have
been further analysed to identify approximate 5 year and 10 year ARI flood discharges and
flood gradients at 76 locations in the study area (contained in Appendix E). These locations
include key points along the creeks as well as the main overland flow paths that operate
during floods. The flood gradient is based on the flood levels averaged over a distance 250 m
upstream and downstream of the location of interest. This information is summarised
schematically in Figures 4.2 and 4.3 (5 and 10 year ARI results respectively).

The flow discharge and slope information can be used as inputs to a simple hydraulic
assessment to determine the impact on flood levels and velocities for any future proposals for
banks near water courses in the study area (refer Section 7.3.2 - Flooding Behaviour).

4.2 DESIGN EVENT

The Design Event adopted for the Warrah Creek catchment is the 5 year ARI event, which is
similar to the 1992 flood event on the catchment.

4.3 FLOODWAY NETWORK

Flowpaths for the study area are shown on Figure 4.1. The floodway networks for the 5 and
10 year ARI flood events are presented in Appendix E. The figures in this appendix also
show flood discharges and flood gradients for the 5 and 10 year ARI flood events.

The existing floodway network within the Warrah Creek catchment reflects the complex
underlying geomorphology combined with significant drainage lines created by human
intervention.

Yarramanbah, Pumpstation, McDonalds, Millers, Big Jacks and Little Jacks Creeks originally
lost hydraulic continuity at the point where the defined creeks from the Liverpool Range
dispersed onto a broad floodplain. Of these, McDonalds, Millers and Little Jacks Creeks
gradually disperse into a dendritic pattern of minor depressions typical of the channel systems
that also existed on Yarramanbah, Pumpstation and Big Jacks Creeks prior to European
settlement. The continuous channels that now represent Yarramanbah, Pumpstation and Big
Jacks Creeks have been initiated or created by human interference.
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Warrah Creek has a relatively confined floodplain which does not provide the same
opportunity for flow to disperse into the complex pattern of minor channels that characterise
the western creeks described above.

Borambil Creek has significantly steeper gradients that the other creeks and maintains
hydraulic continuity to a point to the north of Warrah Ridge Road where it loses continuity in a
manner similar to McDonalds, Millers and Little Jacks Creek upstream of Harrisons Plain Road.

The differences in geomorphology and effect of human interference have led to a very
complex pattern of flow paths on the floodplains within the Warrah Creek catchment which
are illustrated in Appendix E and Figures 4.1, 4.2 and 4.3.

4.4 KEY AREAS IDENTIFIED FOR HYDRAULIC ASSESSMENT

Areas where additional hydraulic assessment, comprising calculation of channel capacities and
velocities, are presented in Section 4.6. Appendix F contains more details on channel
assessment.

The figures in Appendix E show the 5 and 10 year ARI flood discharges and gradients at the
specific locations of interest within the study area.

4.5 HYDRAULIC CRITERIA

The hydraulic criteria for assessing flood control works are contained in Section 7.3.2
Flooding Behaviour Guidelines.

4.6 CHANNEL CAPACITY

An assessment of the channel capacity and velocities at representative upstream and
downstream locations within the catchment water courses was carried out, based on 5 year
ARI (1992) flood discharges and flood gradients from the Mike-Flood modelling. Manning’s
equation was used to estimate channel velocities. It should be noted that this analysis is
indicative only, based on estimates, not detailed survey, of channel dimensions. The
locations analysed are largely those adjacent to roads, so extrapolation of the results to
adjoining private property may not necessarily be accurate.

The proportion of the 1992 flow that would be contained within the channel was also
estimated. Appendix F contains the results of the analysis together with photographs of the
channels analysed. Table 4.1 below summarises the results of the analysis.



Warrah Creek Catchment Management Study

S:\20000 series\21406 Warrah FMP\Working\FPM Study
Report\20071212 Warrah CM Study Report.doc

Page 21 30 November 2007

Table 4.1: Channel Capacity and Velocities

Creek Location Loc’n
(App E
Fig E1)

5 y ARI
Channel
Velocity

5y ARI
Discharge

Channel
Capacity

Proportion
of 5y flow in

channel

(m/s) (m3/s) (m3/s) (%)

Yarramanbah Windy - upstream 67 3.3 58 60 100%

Yarramanbah Windy - downstream 11 1.1 72 4 6%

Pumpstation u/s Cattle Lane 68 3.2 40 323 100%

Pumpstation Windy 68 3.2 40 323 100%

Pumpstation d/s Round Island 21 1.2 62 4 6%

McDonalds d/s Blackville Road 69 3.2 69 32 47%

McDonalds nr Harrisons Plain Road 29 1.6 68 32 47%

Millers d/s Blackville Road 70 2.6 60 76 100%

Millers d/s Harrisons Plain Road 30 1.3 59 12 20%

Little Jacks d/s Merriwa Road 71 2.8 31 27 87%

Big Jacks d/s Merriwa Road 72 4.0 91 152 100%

Big Jacks d/s Harrisons Plain Road 31/32 1.5 119 21 18%

Warrah d/s Merriwa Road 73 3.6 163 73 45%

Borambil at Willowtree 75 4.5 87 406 100%

Borambil Mirabooka Lane 74 6.8 188 426 100%

The results show that generally the 5 year ARI flow is contained entirely within the channel at
the upstream locations. Further downstream, with the exception of Borambil Creek, channel
capacities are reduced and only a small proportion of the flood flow is contained within the
channel. At these locations, the remainder of the flow would spill on to the floodplain.

Maximum permissible velocities to limit erosion (based on those recommended in the draft
Upper Coxs Creek Catchment Management Study), are contained in Table 7.3. These
recommended velocities do not exceed 1 m/s. However, the velocities estimated for the
Warrah Creek catchment, shown in Table 4.1, all exceed this value, resulting in the erosion
evident throughout the catchment and reported in the community consultation.
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5. ENVIRONMENTAL CHARACTERISTICS AND ASSESSMENT

5.1 OVERVIEW

In common with many other rural areas, the Warrah Creek catchment has, in recent years,
begun to show signs of stress manifest by:

• erosion and scouring of some creeks;
• sediment deposition in channels and on the floodplain;
• alterations in flow patterns on the floodplain;
• changes in the hydrologic patterns.

The Warrah Creek FMP will influence the floodplain environment primarily by defining a
floodway network that conforms as closely as is reasonable to the natural drainage pattern of
the floodplain. This allows for the orderly passage of flood flow through the system, as well
as inundation of the floodplain. The FMP also provides “best management” guidelines which,
if implemented by landholders, will help to reduce the environmental stresses outlined above.

This environmental assessment is based on catchment and floodplain conditions as they
existed in 2005/6. This assessment provides the basis on which priorities can be set for the
implementation of “best management practices” by individual landholders. It also provides
the basis for the assessment of the likely impacts of any proposed future works and measures
on the floodplain and the extent to which such works could be assessed as complying
development by DECC, or when further detailed assessment would be required before works
could be approved.

5.2 THE STUDY AREA

The Warrah Creek catchment consists of about 1,500 km2 within the Upper Mooki River
catchment. The catchment is bound by the Great Dividing Range (Liverpool Range) to the
south, Quirindi-Pine Ridge Road to the north, the Upper Mooki River Catchment to the west
and the Quirindi Creek catchment to the east. The Warrah Creek catchment drains into the
Mooki River, which eventually drains into the Namoi River near Gunnedah.

The study area is located within the Liverpool Plains Local Government Areas, between the
rural townships of Murrurundi, Quirindi and Pine Ridge. The floodplain study area comprises
the designated floodplain areas of less than 2% slope, totalling approximately 570 km2 or
around 40% of the total catchment area. This includes land along the major water courses
within the catchment including Yarramanbah, Pump Station, McDonalds, Millers, Big Jacks,
Warrah and Borambil Creeks.

Figure 1.1 shows the extent of the study area within the Warrah Creek catchment. (Note
that figures are located at the end of this report).

5.3 CATCHMENT TOPOGRAPHY

The study area is located within a region that is characterised by flat to gently rolling low hills,
with natural elevations within the floodplain area being around 350 m AHD. Elevations of the
Liverpool Range vary between 600 and 1,200 m AHD.
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5.4 GEOMORPHOLOGY

Appendix C contains a description of the geomorphology and geological evolution of the
Warrah Catchment. Following is a summary of the main aspects of the geomorphology
relating to current issues on the floodplain.

The four main geomorphic components that control drainage patterns and sedimentation
processes on the Warrah catchment are:

1. Southern catchment boundary zone. This zone is made up of the peaks, cliffs and
steep to moderate slopes of the Liverpool Ranges. A series of streams convey runoff
from an average height of 1,000 m along the east-west basaltic ridgeline of the
Ranges and fall over 500 m in a few kilometres. Less than 10 km after the initial
steep fall the slope of these streams flattens before issuing onto the plain from a
series of north-trending parallel ridge-bound valleys.

2. Low gradient alluvial plain. Except within the Borambil Creek catchment, this plain
stretches 30 km north of the ranges to the limit of the broader Warrah Creek
catchment. It is built up mostly from the volcanic erosion products from the Ranges,
with some contribution from the underlying Triassic conglomerate and related strata.
Within the alluvial fan at the upper edge of the plain, the original creek system
disperses into a series of un-coordinated minor channels which originally disappeared
into a broad swampy area and plains grass.

3. Residual islands (eg Round Island). These islands, which consist of Triassic and
Cretaceous sandstones and conglomerate (mostly Sydney Basin residuals) rising over
100 m above the alluvial plain, are located between Yarramanbah Creek in the west
and Big Jacks Creek in the east. Their general east-west orientation often squeeze the
north-trending drainage and sedimentation along confined routes.

4. Discontinuous chain of high south-north trending hills. These hills, which are
over 800 m high in places, form the eastern boundary of the catchment. In contrast
to the Liverpool Ranges, these hills have several large streams running directly
through them in “wind-gap” type gorges. Most of these streams drain to the Quirindi
and Borambil Creek systems. Quirindi and Borambil Creeks form an extension to the
build-up of alluvial plains of the Warrah system, but with sediment derived from
generally different and coarser (non-basaltic) rock types derived from the east.

The combination of these features are responsible for the flow pattern of the Warrah
catchment, which is characterised by:

 sharp changes of gradient,

 declining gradient zones from south to north,

 the sediment types deposited by the “fining downward” succession of these gradient
regimes,

 the contrasting sediment types with different depth and infiltration capacities within
the Warrah system itself and between the Warrah and the Quirindi sedimentary
sinks,

 residual ridge “islands” lying across the main direction of flow.

5.5 SOILS

The soil landscape units underlying the Warrah Creek catchment are shown on Figure 5.1.
Four soil landscape units of relevance to the creek characteristics are summarised below
(further details are contained in Appendix C).
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Phillips Creek alluvial soil landscape (red on Figure 5.1). This landscape unit is confined to
a narrow strip along the upper reaches of the creek channels. This unit is characterised by
basaltic boulders and gravel within and adjacent to the creek channel. The presence of this
unit is indicative of those sections of the landscape where there was sufficient continuity of
flow and flow velocity for a continuous channel to have formed and for gravel to be moved by
floodwaters. The erodibility of the Phillips Creek surface soils is moderate when they are
subjected to sheet flow while the subsoils exhibit high erodibility when subjected to
concentrated flow such as in a gully.

Windy Creek transferral soil landscape unit (mid-blue on Figure 5.1). This landscape unit is
found at the change in slope from the steep hills to the low gradient floodplain. It represents
broad drainage plains and fan systems where the streams running off the Liverpool Range
lose their competency, but still have enough flood velocity to cause damage. The area is
filled with at least 40 m deep of Quaternary and Tertiary alluvium derived from the upland
basalt. Coarse cobbles and gravels fill the streams as they leave the incised valleys of the
ranges, but there is a rapid fining downwards to winnow out only the finest sediment for the
floodplains. The erodibility of the Windy Creek surface soils is low to moderate when
subjected to sheet flow. However in circumstances where a gully has cut down into the sub-
soils, the sub-soils have high to very high erodibility.

Conadilly alluvial soil landscape unit (light blue on Figure 5.1). This landscape unit is typical
of the broad, level floodplain, with local relief less than 3 m, that is characteristic of the
Liverpool Plains. It differs from the Borambil Creek floodplains (see below) in the nature of its
fine-grained basaltic sediments. The erodibility of the Conadilly surface soils is low when they
are subjected to sheet flow while the sub-soils have high erodibility when subjected to
concentrated flow. Overall, the erodibility of the Conadilly soils is less than the Windy Creek
soils.

Borambil Creek alluvial soil landscape (yellow on Figure 5.1). This alluvium is very
different to the basalt derived sediments of the Warrah Creek floodplain and those further
west, consisting of the erosion products from the Carboniferous ranges to the east. It
includes sands, silts, clays and gravels of diverse origins, at least 100 m deep. The erodibility
of the Borambil Creek surface soils is low to moderate when subjected to sheet flow.
However, the soils along the creek banks exhibit high to very high erodibility when subjected
to flow in the creek.

5.6 DRAINAGE SYSTEMS

5.6.1 General Drainage Patterns

The north-south tributaries do not follow a defined route beyond the southern hills. Early
European reports from the area describe large waterlogged areas with ill-defined drainage
lines on the southern segment of the Liverpool Plains. This was partly because the sheer
mass of sediment had levelled out any underlying topography and created a low gradient
plain. It was also because the sharp change in gradient from range to plain forced a sharp
and discrete sorting of sediment.

From the break of slope at the top of the ranges to approximately the line of the Merriwa and
Blackville Roads, the stream beds and surrounding floodplains of the tributary stream are
made up of large, mainly basaltic/volcanic cobbles. North of the road the zone of poor
drainage is at its worst, as water runs through increasingly fine sediment that impedes
drainage. The one exception to this is Borambil Creek, which is the only stream in the
catchment to draw its sediment from beyond the eastern boundary range in largely non-
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volcanic material. Here sediment of all grades and sizes (silts, sands, pebbles, cobbles) are
distributed fairly evenly downstream to near Quirindi.

The other streams, from east to west (Warrah, Big Jacks, Little Jacks, Miller, McDonalds,
Pump Station and Yarramanbah Creeks) and the various side streams off Windy Ridge exhibit
a sharp change in sediment size approximately on the line of the Merriwa and Blackville Roads
(approximately 10 km from the source) and where the north-south tributary valleys open out
onto the plain.

The worst erosion is evident in the man-made drainage channels just north of this line,
especially in the southwest sector. Groundwater movement becomes more difficult, and more
stationary as sediment grain size becomes smaller (Charman and Murphy, 1991). There is
also evidence of cementing by gypsum or calcretic type substances in this area, probably
formed as the water table rose and fell and precipitated these products under past climatic
conditions. The grade is still steep enough in this area to give some velocity and energy to
headward erosion, particularly as the water table rises after a wet period. The combination of
fine, drainage-impeding sediment and a low but critical drainage slope produces just enough
velocity during a flood to disturb the soil and create unstable drainage channels. In streams
within this zone that retain some meandering form and where velocity is therefore lower,
there is little or no headward and bank erosion.

There is little observable erosion once the streams, whether characterised by artificial or
natural channels, proceed north around the barriers of the sandstone islands and ridges. This
may be because velocity is less by a critical amount and because the regolith (the layer of
loose rock particles that covers the bedrock) had built up to a greater depth, allowing water
to move away as groundwater. The change to a coarser, more permeable sediment type
brought in from the east by the Quirindi/Borambil Creek systems (McInnes-Clarke 1992)
probably allows freer groundwater flow and better overall drainage.

In geomorphic terms the creek systems within the broader Warrah Creek catchment falls into
four groups with different characteristics that relate to:

 the soil landscape units (shown on Figure 5.1) and

 the channel gradients (shown on Figure 5.2).

The four main drainage zones comprise:
 the western creeks

 the middle creeks

 Warrah Creek

 Borambil Creek.

The drainage regime, in terms of geomorphology, of each of these zones is described below.

5.6.2 The Western Creeks

The western creeks (Yarramanbah and Pumpstation Creeks) flow for around 14 km through
the Windy Creek transferral soil landscape unit before crossing into the Conadilly alluvial soil
landscape unit just upstream of Round Island (about 10 km downstream from the Blackville
Road). For about 2 km downstream of the Blackville Road these creeks have sufficient flood
flow velocity to have a mobile gravel bed and are represented by the Phillips Creek alluvial
soil landscape unit, which extends for around 14 km along the creek. Originally these creeks
would have gradually lost hydraulic capacity as the gradient flattened downstream of the
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Blackville Road, as evidenced by the increased meandering of the original creek channels,
before the flow dispersed into un-coordinated drainage in swamps.

The continuous channels that now represent these creeks have been created by human
interference. The channel gradient of these creeks ranges from about 1:300 (0.3%) near the
Blackville Road to 1:600 (0.2%) in the vicinity of Round Island and 1:1,000 (0.1%) near the
junction with Warrah Creek. The main problem areas for these creeks are in the section
downstream of the Blackville Road where the combination of channel gradient and soil type
has led to minor “first and last” drains eroding to channels that are now up to 30 m across
and 6 m deep. However, from the general vicinity of Round Island down to the junction with
Warrah Creek, the predominantly constructed channels appear reasonably stable, but may be
subject to siltation.

5.6.3 The Middle Creeks

The middle creeks comprise MacDonalds, Millers, Big Jacks and Little Jacks Creeks which, like
the western creeks, have sufficient flood flow velocity to have a mobile gravel bed above the
Merriwa and Blackville Roads. These creeks are characterised by a ribbon of the Phillips
Creek soil landscape unit for a distance of 10–14 km. The main distinguishing feature of these
creeks is that they flow through a shorter length of the Windy Creek transferral soil landscape
unit (up to 10 km) before exiting into the Conadilly soil landscape unit about 2 km
downstream of the Merriwa and Blackville Roads.

With the exception of Big Jacks Creek, for which a continuous channel has been excavated,
these creeks gradually disperse onto the floodplain in a manner that is typical of the channel
systems that probably existed before European interference. Channel gradients on these
creeks range from about 1:250 (or 0.4%) at the Merriwa and Blackville Roads to about 1:800
(or 0.125%) at Harrisons Plain Road. The channel gradient for Big Jacks Creek at Warrah
Ridge Road is approximately 1:1,000 (or 0.1%). As for the western creeks, the main problem
area for these creeks is in the section just downstream of the Merriwa and Blackville Roads.

5.6.4 Warrah Creek

Warrah Creek remains confined between the Borambil Ridge and Four Mile Mountain to the
east and Warrah Ridge to the west. Although the sediments along Warrah Creek are similar
to those on the middle and western creeks, topographically it has features that are similar to
Borambil Creek. Warrah Creek is an intermediate creek between Borambil Creek to the east
and the middle and western creeks to the west. The relatively confined floodplain does not
provide the same opportunity for flow to disperse into swamps on a wide flat floodplain that is
characteristic of the western and middle Creeks. The occurrence of the gravels associated
with the Phillips Creek alluvial soil landscape unit along the creek channel for a distance of
about 28 km, indicates that, prior to human influence, hydraulic continuity was maintained in
Warrah Creek for a much greater distance than in the middle and western creeks.

The channel gradient for Warrah Creek at the Merriwa Road is about 1:250 (0.4%) and at
Warrah Ridge Road about 1:600 (0.2%), significantly steeper than Big Jacks Creek.

5.6.5 Borambil Creek

The geomorphology and channel gradients in Borambil Creek are significantly different from
all the other creeks in the Warrah Catchment. The alluvial material in the Borambil Creek
floodplain has been derived from the carboniferous era geology of the hills to the east which
has led to the alluvial soils being more sandy and silty than the clay solids derived from the
basalt of the Liverpool range.
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Borambil Creek has significantly steeper gradients that other creeks in the catchment with a
gradient of about 1:200 (0.5%) at Willow Tree and a gradient of about 1:400 (0.25%)
Warrah Ridge Road.

5.7 VEGETATION

The detailed vegetation assessment carried out for the Flood Study is reproduced in
Appendix D of this report. General vegetation mapping for the study area is shown on
Figure 5.3.

The three natural vegetation communities recorded within the study area are Grassy White
Box Woodlands, Riparian River Oak Forest and Mixed Grasslands.

The Grassy White Box Woodland has a very limited distribution within the study area
(shown shaded red on Figure 7.1). This community is listed as an endangered ecological
community under the Commonwealth Environment Protection and Biodiversity Conservation
Act 1999 and NSW Threatened Species Conservation Act 1995. The presence of this
community is identified as an ecological constraint to any proposed works on the floodplain.
Any significant disturbance of this community is likely to trigger the need to prepare a Species
Impact Statement and require referral of the matter to the Federal Minister for the
Environment.

No threatened plants were recorded during the field investigation. However, there is the
potential for four threatened plants (Dichanthium setosum, Digitaria porrecta, Botriochloa
biloba and Thesium australe) to occur within the study area based on the presence of the
Grassy White Box Woodlands. Targeted surveys for these species are recommended if the
woodland community is to be significantly disturbed.

The Riparian River Oak Forests occur adjacent to the drainage lines within the study area
and vary in quality from highly to moderately disturbed. This vegetation community has been
identified as being of regional conservation concern. During the field investigation one
regionally significant plant, the River Oak (Casuarina cunninghamia), was recorded in
association with the Riparian River Oak Forest.

The River Oak community is dependent on maintenance of flows and may be flood dependent.
Any stands of this vegetation that are cut off from periodic flooding may have a shift towards
a dominance by those plant species adapted to drier conditions.

The moderately disturbed areas of riparian river oak forest (shown shaded orange on Figure
7.1) comprise constraints to the construction of any proposed works on the floodplain. The
highly disturbed stands, however, offer opportunities for works on the floodplain.

The Mixed Grasslands dominate the majority of the study area and have a low botanical
value. These areas provide opportunities for the construction of any proposed works or
measures on the floodplain because any further disturbance of these areas would not have an
adverse impact on any plants of state, regional or national conservation concern.

There are no areas of floodplain vegetation affected by existing flood control works ie
disconnected from flood flows.

Proposed flood works and measures within the mixed grasslands and degraded stands of
Riparian River Oak Forests could proceed without the undertaking of any additional field
investigations. These areas are shown shaded white on Figure 7.1. The Grassy White Box
Woodland and the moderately disturbed stands of Riparian River Oak Forests pose an
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ecological constraint to any works and measures proposed as part of the Management Plan.
These areas are shown shaded red and orange respectively on Figure 7.1.

Guidelines to limit the impacts of any proposed floodplain works on the vegetation in the
floodplain are listed in Section 7.3.3.

5.8 FAUNA

The detailed fauna assessment carried out for the Flood Study is reproduced in Appendix D
of this report.

The remnant woodlands and better developed stands of riparian vegetation have a habitat
structure suitable for some of the threatened fauna species previously recorded or potentially
occurring within the study area. Several of these animals, mainly the hollow dependant
species, could occur as resident populations in the study area due to the limited amount of
similar habitat in the surrounding region. If present, significant disturbance and further
fragmentation of these species habitats may trigger the need to prepare a Species Impact
Statement and refer the matter to the Federal Minister for the Environment. From a native
fauna perspective, the remnant woodlands and less disturbed stands of riparian vegetation
(shown shaded red and orange respectively on Figure 7.1) are therefore identified as
constraints to any proposed measures within these portions of the study area.

The two other fauna habitat types recorded (exotic and native grasslands and degraded
riparian areas, shown shaded white on Figure 7.1) are not considered to be of any ecological
value. These habitat types would not be important for any native species and their further
disturbance would not affect the local or regional occurrence of any native animals.

5.9 FISH

The highly degraded and altered conditions of the aquatic environments recorded within the
study area are not considered to be suitable for any of the threatened fish listed under the
NSW Fisheries Management Act 1994. Therefore these drainage lines offer opportunities for
the construction of works on the floodplain, provided consideration is given to the movement
of aquatic species and the retention of any well developed stands of riparian vegetation.

5.10 RIVERINE CORRIDOR

The Flora and Fauna Assessment contained in Appendix D describes the riverine corridor, as
a results of field investigations, within the study area in detail.

The creek banks and beds have incised into the floodplain and are lined by soil, large pebbles
and rocks. The width of the creeks surveyed was generally around 10 m, although there is
considerable variation throughout the study area. At the time of the field investigations,
some of the creek lines were flowing, whilst others were dry or supported standing pools of
water.

The creeks support open expanses of water, varying in size depending upon the channel
morphology, and riffle sequences. Some creeks support emergent reeds of a sparse to high
density up to 0.5 m in height. The reed beds generally occur as isolated stands at various
points along the surveyed creek lines. The creek banks are composed of either riparian
vegetation or exotic and native grasslands.

Floating aquatic vegetation and algal blooms were present within several of the creeks
surveyed, indicating the input of nutrients from the surrounding farming properties. The algal
blooms were more pronounced where the creek lines were not flowing. Some creek lines also
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supported snags and logs, which are important resources for the sheltering and breeding
requirements of fish.

The creek lines within the study area vary in importance for native terrestrial, aquatic and
aquatic associated species, based on a qualitative assessment of their current condition.
Generally the drainage lines that support permanent water and both riparian and aquatic
vegetation would be more significant to the life cycle needs of native species than the
ephemeral channels lined with exotic grasses or commercial crops. The better developed
drainage lines offer a range of resources for both terrestrial and aquatic native species,
including sheltering and roosting sites, foraging areas and dispersal corridors.

The habitat needs of those native species recorded or expected within the better developed
drainage lines should be preserved during the implementation of any management measures
recommended in the Management Plan. However the disturbed and highly altered creek lines
do not pose any constraints to the implementation of any proposed management measures.

No fish listed (or currently being considered for listing) under the NSW Fisheries Fishfiles
Database or the Environment Australia Online Database have been recorded within the
catchment drainage lines or surrounding region (Environment Australia 2003, NSW Fisheries
2003). Disturbance of the drainage lines within the study area would not have a significant
impact on any threatened aquatic species, their populations, ecological communities or
habitats based on the assessment criteria provided under Division 6, Subdivision 1 of the
Fisheries Management Act 1994 (“eight part test”) and within the Administrative Guidelines of
the Environment Protection and Biodiversity Conservation Act 1999.

Therefore, from the perspective of threatened aquatic species, the creek lines within the
study area are not identified as a constraint to the implementation of any flood management
strategies proposed within the Management Plan, particularly where these result in the
disturbance or modification of those drainage lines present.

However, the “installation and operation of instream structures and other mechanisms that
alter natural flow regimes of rivers and streams” is listed as a key threatening process under
Schedule 6 of the NSW Fisheries Management Act 1994. This applies to all NSW waterways,
not only those where listed threatened species are present. The degradation of native
riparian vegetation along NSW waterways is also listed as a key threatening process under
the NSW Fisheries Management Act 1994. Therefore, any proposed flood management
measures should not result in the significant disturbance of the native riparian communities or
the flow regimes of those rivers and streams present.

5.11 WETLANDS

Three potential wetlands were identified within the Warrah Creek Catchment through
reference to the Quirindi and Parry 1:25,000 topographic map sheets dated 1989. These
were located:

 to the north of Warrah Ridge Road;

 to the south of Harrisons Plain Road;

 adjacent to Cattle Lane.

The possible wetland located north of Warrah Ridge Road was not investigated during the field
investigation as it is located on private property and was therefore not accessible. However,
considering the agricultural practices undertaken within this site and the extent of rural
development observed, it is highly unlikely that the wetland still exists.
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No wetlands were observed south of Harrisons Plain Road or adjacent to Cattle Lane. These
portions of the study area currently consist of cleared farming land that is vegetated by exotic
grasses and weeds. Whilst naturally occurring wetlands may have been originally been
located at these sites, it appears that these have subsequently been removed and are
presently under cultivation.

5.12 GROUNDWATER

5.12.1 Groundwater Recharge and Salinity

The information for groundwater recharge and salinity was obtained from “Liverpool Plains
Catchment – Recommended Technical Actions” (Dames & Moore, 1999) and the “Catchment
Management Plan for the Yarramanbah/Pump Station Creek Catchment” (DLWC, 1997).

Groundwater impacts in the Pine Ridge sub-catchment are rising due to increased recharge to
some aquifers. Two types of recharge are occurring:

 increased diffuse recharge in areas where crop water use is less than the amount of
rainfall infiltrating into the soil on the alluvial plains and colluvial slopes;

 increased direct recharge from runoff where erosion gullies or watercourses intersect
the aquifers on the colluvial slopes.

These problems are enhanced where:

 lateral groundwater flow in the alluvial aquifer is restricted due to low permeability
bedrock formations reducing the width of the aquifer;

 lateral groundwater flow in the alluvial aquifer being restricted by less permeable clay.

For the Pine Ridge catchment, Dames & Moore recommend reducing localised recharge into
alluvial/colluvial aquifers from gullies and streams by:

 reducing runoff from land above the colluvium;

 controlling soil erosion and gully development in the colluvium;

 increase crop water use which may have incremental benefits for reducing diffuse
recharge into aquifers but will also reduce surface runoff and the frequency of
flooding;

 pump groundwater for irrigation in some specific locations but with caution to prevent
leakage of saline water from surface aquifers into the deeper aquifers.

Reduction of localised recharge from gullies and streams could be achieved through:

 increasing plant water use on land above the colluvium by:

o maintaining existing tree cover and re-establishing to 40% where less and well
managed pasture on the remaining land (can be agroforestry)

o ensure ground cover is at least 70%

 controlling soil erosion and gully development in the colluvium by:

o undertaking soil conservation with above vegetation management

o use earthworks to prevent gullies and rehabilitate existing gullies.
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5.12.2 The Upper and Lower Namoi Water Sharing Plan

The amended Upper and Lower Namoi Water Sharing Plan commenced on 1 November 2006.
More details of the Plan are contained in Section 2.4.2.

5.13 STATE WATER MANAGEMENT OUTCOME PLAN

Target No 25 of the State Water Management Outcome Plan (SWMOP) is that action should
be taken to (re)connect at least 60% of the natural 1 in 5 year flooded area to the river
(watercourse) by mapping major flood flow paths and flood dependent ecosystems and
identifying significant barriers to flooding and commencing action to deal with priority
barriers.

There are no naturally flooded areas disconnected from flood flows by existing flood control
works. However, channelisation of flows due to man-made interference and due to the
effects of erosion may have decreased the amount of natural flooding of the floodplain.

The Warrah Creek FMP has not identified any measures to specifically address this issue. If
the Committee desired, the Plan could specify the requirements for an additional study to
investigate this issue.

5.14 CULTURAL AND HERITAGE

5.14.1 Aboriginal Heritage

The Kamilaroi People inhabited the Liverpool Plains Shire prior to European settlement. Due
to their nomadic, low impact existence, any traces left behind are extremely valuable as
symbols of the spiritual and historical connection Aboriginal people have with the land. Much
Aboriginal heritage has been lost since European settlement which makes significant sites all
the more important as tangible reminders of an ancient culture.

Economic development and resource use activities may have an impact upon Aboriginal
heritage within the Liverpool Plains Shire. These activities may include agriculture, forestry,
mining, road construction and urban development. Many of the sites are not physically
protected and may be in danger of inadvertent damage or intentional vandalism.

There are several significant sites located within Liverpool Plains Shire, many of which are
located on private land. The National Parks and Wildlife Service (NPWS) have full records of
these and are responsible for their management. NPWS contacts landholders on which sites
are located to obtain their co-operation with preservation. The district curator of Aboriginal
sites is responsible for identifying sites and reporting them to NPWS.

The Nungaroo Land Council has two trained assessors who work closely with developers to
identify and protect aboriginal cultural heritage sites.

Liverpool Plains Shire Council lists heritage sites in order to prevent accidental damage as a
result of a lack of knowledge in the Development Approval process. Council negotiates with
the Nungaroo Land Council to undertake projects to protect an “ochre” site in the Willow Tree
area on land that Council controls. (State of the Environment Report 2005, Liverpool Plains
Shire Council)

Contact should be made with NPWS prior to the implementation of any works and measures
to ensure that there will be no impact on any significant sites.
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5.14.2 Non Aboriginal Heritage

Non-Aboriginal habitation in Australia has had a relatively short history as settlement of the
Liverpool Plains did not begin until around 1830. Many structures and monuments from those
early years were impermanent and have been lost to the ravages of time and weather.

Liverpool Plains Shire Council has a list of properties of historical significance to ensure that
they are given due consideration should applications for the development of these properties
be received. Sites within the study area that have been identified as having historical
significance are listed within the Quirindi Local Environmental Plan, 1991 (Government
Gazette No. 127), Parry Local Environmental Plan 1987 and the Murrurundi Local
Environmental Plan 1993.

Contact should be made with Liverpool Plains Shire Council prior to the implementation of any
works or measures to ensure that there will be no impact on any heritage sites and that any
proposals are carried out in accordance with the appropriate LEP.

5.15 RECOMMENDATIONS

The following recommendations are made to minimise potential impacts of any proposed
floodplain works or measures on the ecological or heritage aspects of the study area:

 Floodplain works should not have a significant impact on any stands of the endangered
Grassy White Box Woodlands. Any works proposed within the Grassy White Box
Woodlands would require:

o Additional botanical surveys targeting the presence and distribution of this
community and any associated threatened plants

o Targeted surveys for potentially occurring threatened fauna species to identify the
diversity of threatened species present, their reliance upon those habitats present
and their likely tolerance to any of the flood mitigation works proposed.

o Targeted surveys should be conducted during seasonal and climatic conditions
that are suitable for the detection of plant and animal species. Where possible,
the surveys should be conducted during the late Spring – early Summer months.

 Well developed stands of the Riparian River Oak Forest should be retained. Where
these stands require disturbance or removal, revegetation of the works site post-
construction with similar species is recommended.

 Any proposed floodplain works should not fragment or isolate stands of native
vegetation. Woodland areas likely to be used during the dispersal period of native
fauna should be retained, and where possible, enhanced. Enhancement works should
include the subsequent planting of locally occurring native species, the restriction of
access to riparian areas by domestic live stock and the establishment of buffers to
reduce the extent of clearing associated with the adjacent farming practices.

 As a general design principle, the clearing of native vegetation should be avoided or
minimised.

 No barriers to the dispersal patterns of native fish should be erected within the major
drainage lines traversing the study area. Measures should be adopted to ensure the
connectivity of these habitat areas.

 Water quality testing and macro-invertebrate sampling should be undertaken to confirm
the limited value of those drainage lines that traverse the study area for native fish,
particularly species listed under the NSW Fisheries Management Act 1994.
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 Liaise with NPWS regarding any possible impacts on indigenous heritage.

 Liaise with Liverpool Plains Shire Council regarding any possible impacts on non-
indigenous heritage.

 Reduce localised recharge into alluvial/colluvial aquifers from gullies and streams by:

o reducing runoff from land above the colluvium;

o controlling soil erosion and gully development in the colluvium;

o increase crop water use which may have incremental benefits for reducing diffuse
recharge into aquifers but will also reduce surface runoff and the frequency of
flooding;

o pump groundwater for irrigation in some specific locations but with caution to
prevent leakage of saline water from surface aquifers into the deeper aquifers.

 Reduce localised recharge from gullies and streams through:

o increasing plant water use on land above the colluvium by:

 maintaining existing tree cover and re-establishing to 40% where less

 well managed pasture on the remaining land (can be agroforestry)

 ensure ground cover is at least 70%.

o controlling soil erosion and gully development in the colluvium by:

 undertaking soil conservation with above vegetation management

 use earthworks to prevent gullies and rehabilitate existing gullies.

The constraints associated with the identified vegetation communities are summarised in
Table 7.4 and mapped on Figure 7.1.
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6. MANAGEMENT ISSUES, OPTIONS AND STRATEGIES

The following chapter provides details of a range of issues identified through the community
consultation process (outlined in Chapter 3). These issues fall outside the scope of matters
that need to be considered by DWE specifically in the assessment of proposals for works on
the designated floodplain. Nevertheless these issues are of significant concern to landholders.
Each issue is outlined, discussed and possible best management strategies provided.
Chapter 7 provides initial suggestions for Guidelines that could be considered for inclusion in
the draft Management Plan based on the recommended best management strategies and
practices outlined below.

6.1 CHANNEL STABILITY

6.1.1 Current Conditions

Gullying is a problem in steeper areas, where previously discontinuous gullies have joined
up and deliver water more quickly to creeks.

Scouring and enlargement (in width and depth) of channels that were originally constructed
as “first and last” drains is a problem, particularly in the mid-catchment.

Some channels that are now considered part of the creek system started as minor drains.

Costs associated with the maintenance of creek banks are increasing.

6.1.2 Management Issues

Channel erosion appears to be most significant on the western creeks in the zone just
downstream of the Blackville Road. The geomorphic evidence indicates that prior to European
settlement, drainage in this zone was characterised by a system of braided channels that
dispersed flow onto a floodplain delta. Eventually flow was conveyed by a myriad of minor
channels within the broad floodplain. This flow system was not consistent with the commonly
held view of what a creek should look like, and various works have been undertaken to
provide continuity of the channels from the Merriwa and Blackville Roads to Warrah Creek
(Yarramanbah, Pumpstation, and Big Jacks Creeks). Factors that contribute to this problem
include:

Relatively steep gradients in the range of 1:300 – 1:600 (0.3% - 0.2%) give rise to
sufficient flood flow velocity to cause scour once flow is concentrated.

Erodibility of the Warrah Creek soil landscape unit which appears to be more erodible than
the Conadilly soil landscape unit that is located on lower slopes.

Once initiated, gullies and channels will tend to take an ever increasing proportion of the
flow and therefore become self perpetuating.

6.1.3 Management Strategies

The alluvial fan that extends about 10 km downstream of the Merriwa and Blackville Roads
represents a zone of naturally unstable drainage patterns. From a geomorphic perspective,
the fundamental problem is that this zone evolved under a different drainage regime from
that of today. Originally, distinct creek channels drained off the hills and then dispersed into
a braided delta system on the alluvial fan. The system of braided minor channels is not
compatible with the requirements of cropping which requires defined drainage pathways.
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The existing constructed channels (eg Yarramanbah, Pump Station and Big Jacks Creeks)
represent a partial solution. Sections of the channelised drainage system on the alluvial fan
remain unstable and subject to scour with successive floods. The geomorphology and river
engineering fraternities have, over the years, developed a range of techniques for stabilising
river channels. Unfortunately these have limited applicability to constructed or eroded
channels where no natural channel existed before.

Stabilising bed levels is critical to arresting the lateral growth of channels. The lowering of
the bed level typically occurs as a gully head in the upper catchment or as a “nick point” on
flatter grade channels. A variety of methods of stabilising similar constructed channels have
been tried over the years (eg in the “Blackville Scheme”) with mixed success and there is no
“magic bullet” solution. Based on the existing successes and failures, stabilisation of the
constructed and eroded channels is likely to require the following sequence of actions using a
combination of “engineering” works and revegetation:

Give priority to any “nick points” that represent the progressive upstream movement of the
bed lowering process. Bed stabilisation at these locations will help stop the consequential
channel widening process.

At other selected locations, stabilise the banks at a selected control point in order to ensure
that any subsequent bed control is not outflanked by erosion of the banks. Where feasible,
slight narrowing of the channel can be combined with stabilisation of a section of the bank.

Stabilise and incrementally raise the bed in order to reduce the hydraulic capacity of the
channel.

Revegetate with permanent vegetation a riparian zone of at least 40 m width each side of
the channel, particularly at inflow and outflow points.

6.2 ENTRY AND EXIT OF FLOODWATERS IN AND OUT OF CHANNELS

6.2.1 Current Conditions
The creation of new gullies is an issue, particularly where floodwater drains back into the

main channel in a concentrated manner.

6.2.2 Management Issues

The development of “finger” gullies that cut back from the main channels is a particular
problem in the alluvial fan zone where the main channels have bed levels 4-5 m below the
natural ground level. Concentrated flow from a natural depression initiates a head cut when it
drains into the deep channels, particularly as a flood recedes and the water level in the
channel is below the ground level.

Some landholders consider that the problem of development of minor gullies has been
exacerbated in the past by strip cropping at an oblique angle to the direction of flow. Other
features on the floodplain that could redirect flow (such as drainage channels banks, access
tracks, roads and fence lines) could also be contributing factors.
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6.2.3 Management Strategies

Suggested remedial actions put forward in RiverCare plans for similar situations include:

Creation of an adequate width of permanent dense grass at breakout points to allow water
leaving a channel to do so in an orderly manner and to spread out sufficiently to minimise
scour on cultivated land once the flow leaves the grass area. Buffer zones of up to 50 m
may be required in some locations on the floodplain. In addition, planting of appropriate
tree or shrub species for bank stabilisation may also be required. A minimum riparian zone
width of 20 m in the upper catchment would be consistent with the guidelines given by
Abernethy and Rutherford (1999) in “Guidelines for Stabilising Streambanks with Riparian
Vegetation”.

At points where there is concentrated inflow the main objective should be to disperse the
flow before it enters the channel and also provide protection of the channel bank. Minor
earthworks to create a level surface at the top of the bank may be required in order to
disperse any concentrated inflow. This would also require the creation of an adequate
width of permanent dense grass to allow water entering a channel to do so in an orderly
manner.

Structural works to reinforce the bank may be required at some locations where
concentrated flow cannot be dispersed or at locations where the gully is already developed
to the point where the gully head needs to be stabilised away from the bank.

An alternative method of stabilising a gully, which is common practice on steeper country,
is to dam the gully and direct flow around one or both sides of the dam. Such a strategy
does, however, require that the land onto which the flow is directed is already well
protected with permanent grass cover. Under these circumstances, the construction of a
dam may need to be delayed for several years until the required grass cover is well
established on the overflow areas.

6.3 ROADS AND CULVERTS

6.3.1 Current Conditions
Public roads and property access tracks are the cause of a number of problems on the
floodplain:

 Impedance of flow by roads and tracks, which can redirect flow or lead to waterlogging in
poorly drained areas.

Council roads being built up and the sides of the road not being slashed/grazed/
maintained.

 Inadequately sized culverts and blockage of culverts due to debris.

Bridge abutments constricting floodwaters and concentrating flows back into the creek
channel (eg Borambil Creek).

 In a number of locations, particularly along the Merriwa Road, Blackville Road and
Harrisons Plain Road, the concentration of flow through a road culvert has led to the
formation of gullies downstream.

Use of culverts where causeways would be more appropriate. Harrison Plains Road is a
good example of this issue.

6.3.2 Management Issues

The impedance of flow by roads can lead to increased upstream flood levels and waterlogging
as well as redirection of flow.
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There are a number of conflicting issues when dealing with the maintenance of roads on the
floodplain. The roads may be initially built slightly raised to allow for proper drainage.
However they may become built up over time due to resurfacing. A road which is level with
the surrounding ground is best from a floodplain point of view, but not from a road drainage
point of view.

Roads perpendicular to the flow can be built with slight “causeway” depressions to allow the
passage of flow across the floodplain, as long as this does not result in the concentration of
flow. Roads that are at an angle to the flow, however, have the potential to divert the water
and significantly exacerbate gully formation at the point where flow enters the channel.

6.3.3 Management Strategies

There are three inter-related issues that need to be considered in relation to roads and tracks
across the floodplain:

Orientation of the road or track with respect to the direction of flow. Roads and tracks at
an angle to the flow have the potential to redirect flow. Even if such redirection is only
significant under low flow conditions at the start or end of a flood, such redirection of flow
can lead to gully initiation. The ideal orientation would be either parallel to the direction of
flow or at right angles to the flow, but alteration of the location of a road or track is often
impractical. Under those circumstances, greater attention is required to the level of the
road or track with respect to the floodplain and the provision of cross drainage.

Road level should, ideally, be set at the same level as the adjacent floodplain so as to
provide no impedance to flood flow. Unfortunately, the requirement to minimise the
impedance to flood flow is in conflict with the need to keep the sub-grade dry in order to
maintain the bearing capacity of public roads. (The main cause of damage to public roads
as a result of a flood is not scouring but the use of the road by heavy vehicles before the
sub-grade has dried out.) Road construction techniques are available to allow the road to
be subject to regular flooding (eg at a causeway) but such construction is much more
expensive than ordinary road construction. The most practical compromise would be to
provide adequate cross drainage (see below).

Cross drainage is required to minimise the flow impedance or redirection effect of any
road or track that has to be constructed above the level of the floodplain. Cross drainage
can be achieved by bridges, culverts or causeways. Obviously, because of their cost,
bridges are only warranted at the crossing of major watercourses. Culverts, which are
currently in place for cross drainage on a number of public roads, have led to two types of
problems:

– concentration of flow resulting in gully initiation downstream of the culvert,

– blockage by debris which causes redirection of flow along the upstream side of the
road.

Landholders in the Warrah Creek catchment consider that public roads across the
floodplain (particularly Harrisons Plain Road and Warrah Ridge Road) should be constructed
using causeways rather than culverts even though this might make the roads impassable
for a longer period. Clearly, such changes could only occur when the Shire proposed to
remake the road, or where a particularly problematic culvert warrants replacement with a
causeway.

As a general rule, in order to minimise the impedance and redirection of flow, access
tracks within properties should have approximately 20 m of low level causeway
approximately every 100 m where cross drainage is required.
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6.4 DRAINAGE OF REMNANT FLOODWATER

6.4.1 Current conditions

Waterlogging and persistent ponding as a result of heavy rainfall or flooding are problems for
cropping on the floodplain. These problems occur because of the micro-topography of the
floodplain which comprises a myriad of minor ridges and trapped depressions that retain
water after a flood or heavy rainfall. Regardless of the cause (rainfall or flooding) the slow
drainage from the land causes loss of productivity. Some landholders would like the option to
construct “first and last” drains to remove remnant floodwater.

6.4.2 Management Issues

Successful drainage from the floodplain would require two elements:

 Land planing to remove the depressions and create a smooth plane that slopes at a
uniform grade in one direction.

 A channel or waterway to convey the collected runoff to a suitable discharge point.

Experience, in this and other catchments, has shown that the construction of drainage
channels can lead to further, and often worse, erosion problems. Construction of drainage
channels is, therefore, not encouraged. Not withstanding, there is one example of an
apparently stable channel that drains into Big Jacks Creek from the west between Harrisons
Plain Road and Warrah Ridge Road. The main features of this drain are that it is relatively
shallow, is surrounded by permanent pasture, does not have a continuous bank of spoil (that
might divert floodwater) and has well grassed channel. Its orientation (an upstream section
parallel to the slope of the land and a section connecting to Big Jacks Creek at right angles to
the flow) also appear to be factors in maintaining its stability.

6.4.3 Management Strategies

Past experience indicates that constructed drainage channels form a pathway for
concentrated flow which leads to scour and ever increasing channel size with each flood. Not
withstanding, based on the topographic and soils characteristics of the Warrah Creek
catchment, the following principles could be considered:

 Any drain should be preferably be formed as a broad “grassed waterway” along a natural
depression rather than an excavated channel.

 The orientation of the drain should be either directly down the slope or directly across the
slope. Drains that run at an angle to the slope should be discouraged.

 The direction of surface runoff or flood water into the drain should only occur once a
permanent grass cover has been well established.

 Drain discharge across a property boundary should only occur at a natural drainage
location and in a manner that is consistent with natural drainage flow.

 To permit the unimpeded passage of floodwater, any earthworks involved in constructing
the drain should not lead to a continuous embankment on one side of the drain.

 Where a drain connects to an existing creek or channel, sufficient protection must be
provided to avoid initiation of scour at the entry point (eg the bed level of the drain
should be the same as that of the channel or an adequately constructed drop structure
provided).
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Given these principles for the construction of drains, it is likely that such drainage works could
be undertaken with minimal risk of unintended consequences on the flatter slope country to
the north of Harrisons Plain Road.

Guidelines for the design of channels are contained in Section 7.3.2.

6.5 CATCHMENT LAND USE

6.5.1 Current Conditions

The changes in land use in the catchment have been reflected in changes to flood behaviour.
Landholders consider that the most recent change from grazing to cropping has resulted in
the passage of floodwaters becoming faster and more channelised, tending to travel along
fence lines or between fields.

There is also a widely held opinion that land use changes have increased the speed at which
water moves down the catchment. This has the potential to increase flood heights, cause
greater damage and reduce flood warning time.

6.5.2 Management Issues

The move away from conventional cultivation towards minimum and zero till farming practices
has resulted in more constant ground cover since generally the only time the soil is worked is
if there is a need for disease management or similar issue. The appropriate use of downhill
farming has also tended to reduce the concentration or diversion of flow. Many landholders
consider that, with the benefit of hindsight, strip cropping has exacerbated problems
associated with the redirection of floodwater and the formation of gullies.

Zero till and downhill farming practices contribute to the minimisation of disturbance of the
floodplain and should be further encouraged. Increasing ground cover, where practicable, will
also reduce flow velocities and minimise topsoil erosion.

6.5.3 Management Strategies

 Continue to encourage the use of minimum/zero till and downhill farming, or “technology
that is appropriate to the conditions”.

 Encourage or increase groundcover appropriate to the conditions.

Best Management Practices

It is the responsibility of all landholders to cooperate in minimising the negative impacts of
soil erosion and degraded water quality. Practices that can be implemented for land and
stream management include:

 Undertake conservation farming practices for cultivated area, include reduced or zero
tillage, stubble retention and well-designed erosion control works.

 Undertake opportunity cropping for the efficient utilisation of soil profiles (avoid a long
fallow period and utilise seasonal conditions).

 Retain tailwater and stormwater on irrigation farms (refer to Australian Cotton Industry
Best Management Practices published by the Cotton Research & Development
Corporation, 2000).

 Avoid farming and grazing of gullies and depressions.

 Improve stream management practices to reduce bed lowering, bank erosion and
siltation (refer to DNR’s Riverwise notes).
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6.6 DEBRIS LOADS

6.6.1 Current Conditions

Significant quantities of debris are washed down the floodplain during floods. This causes
damage to infrastructure and requires clearing after the water recedes.

6.6.2 Management Issues

The increased production of crops in the early 1970s (when the cultivation of summer crops,
such as sunflowers and sorghum, began) has increased the amount of potential debris on the
floodplain. However, the move toward minimum and zero till farming practices in recent
times has actually reduced loose debris as the stubble is not detached from the soil as in
conventional cultivation.

6.6.3 Management Strategies

 Continue to encourage the use of minimum/zero till and downhill farming, or “technology
that is appropriate to the conditions”.

 Implement maintenance of buffer zones along creeks and drainage lines.

 Any management practice that reduces the mobility/size of stubble should be identified
and encouraged.

6.7 FENCE LINES

6.7.1 Current conditions

Flood flow paths on the floodplain are influenced not only by the general slope of the land but
also by any diversionary structure. Water will tend to flow around crops or high grasses and
follow slight depressions or banks that can occur along paddock boundaries, roads or fences.
The gradual build-up of soil along fence lines is noticeable in some locations.

6.7.2 Management Issues

Fence lines should be maintained so that vegetation does not build up and create a potential
for blockage and thus, water diversion. Fence lines that run at an angle across the floodplain
are a particular problem because of the potential to divert flow and initiate scour. Fences that
run at right angle to the flow can also cause problems because, once blocked, water will find a
weak spot and initiate gully formation.

The trend toward cropping and cattle-grazing on the floodplain has resulted in the reduction
of fences, particularly netting fences. This has had a positive effect in relation to the orderly
flow of water across the floodplain.

Landholders should prevent the build up of deposited material along fence lines, so that
fences are less likely to be weighed down or knocked over by small debris during a flood.

6.7.3 Management Strategies

 Fence lines should be maintained to prevent the build up of vegetation and soil.

 Non-essential fences should be removed from the floodplain.

 Netting fences should be removed and replaced with wire fences where possible.
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6.8 CONTOUR BANKS

6.8.1 Current Conditions

Contour banks with the aim of minimising erosion have been constructed on the lower slopes
in the past. In some cases, however, the contour banks have actually assisted erosion by
concentrating flows and carving channels. The banks were designed to channel the water
through floodways to the creeks. Much of the gully erosion in the mid slopes may be linked
to the contour banks and a failure to maintain floodways in a stable condition.

6.8.2 Management Issues

Many landholders are concerned that the construction of contour banks on the mid-slope
areas (about 2-5%) has led to reduction in the time that runoff takes to reach the floodplain.
Analysis previously undertaken for an example in the Blackville catchment (reproduced as
Appendix G of this report) shows that the general effect of installing banks and waterways
will be to increase the time that it takes for runoff to reach the outlet and thereby decrease
the peak flow rate from the paddock. However, because the outflow from the paddock will all
be directed to a single location, rather than being spread over the width of the hill slope, the
concentration of flow may lead to greater erosion near the outlet. This direction of the flow to
a single point and the erosive effects of that flow at the outlet from a waterway may be the
effects observed by landholders, rather than an increase in flow per se.

6.8.3 Management Strategies

 Contour banks should be individually assessed prior to any construction, modification or
removal.

 Individual landholders should be made aware of the implications of any alteration to
contour banks on their land.

6.9 WATER QUALITY

6.9.1 Current Conditions

Farming practices introduce a range of pollutants into the surface water (including
phosphorus, pesticides, herbicides and general silt). The pollutants then enter the creeks as a
result of erosion, flooding and seepage through sub-surface soil profiles.

Suspended sediment levels in floodwaters are high due to eroding channel banks and sheet
erosion from cultivated areas. The surface water has high phosphorus and nitrogen levels
due to the nutrient rich soils in the catchment as well as the use of additional fertiliser on both
summer and winter crops.

6.9.2 Management Issues

The establishment of riparian zones along the rivers and channels would not only help to
control erosion, but also act as a natural filter, slowing down the transport of any pollutants
from farming areas to the river and thus helping to maintain water quality.

The control of erosion, as detailed in the above sections, will greatly assist in reducing the
suspended sediment levels in the waterways.

6.9.3 Management Strategies

 Riparian buffer zones should be established, vegetated and maintained.
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 Responsible farming practices with respect to chemicals (eg drift zones) should be
encouraged.

 Erosion control measures should be established and encouraged in all areas.
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7. ASSESSMENT OF WORKS ON THE FLOODPLAIN

7.1 OVERVIEW OF ASSESSMENT GUIDELINES

Assessment Guidelines are required to support the selection of management actions for
inclusion in the Floodplain Management Plan and to meet the adopted Catchment
Management Principles. The Guidelines will ensure consistent decision making and assist to
balance flood risk, socio-economic and environmental factors. Ultimately, however, an
informed decision must be reached by DWE in assessing proposed modifications or proposed
new works on the floodplain under Part 8 of the Water Act 1912.

The adopted Assessment Guidelines recommended for the Warrah Creek Catchment are listed
below. Proposed works on the floodplain should be assessed individually against the following
Guidelines to gain approval. Applications for works that do not meet the Guidelines will be
considered as non-complying works and must be subject to the Part 8 approval application
process (refer Section 9.2 for more details).

The NSW Floodplain Development Manual defines three classes of management actions that
form the basis for a Floodplain Management Plan:

1. Actions required to correct existing problems.

2. Measures to ensure that problems do not occur/recur in the future (controls on location
and nature of future development).

3. Complementary measures to address situations that cannot be managed by the first
two strategies (Best Management Practices (BMPs) in this case).

The proposed Guidelines for the study area have been classified under these elements.

7.2 EXISTING WORKS

The Plan will include recommendations regarding existing works (eg channel and banks on
Yarramanbah, Pumpstation, Big Jacks Creeks and others). To do this, it will be necessary to
establish:

 what works are currently on the ground;
 the official status of the existing works;
 the Guidelines that should be adopted by DWE to approve/modify these works.

A list of existing floodplain works is contained in Section 9.3.

Floodplain works (channels and banks) that have been approved under Part 8 of the Water
Act 1912 will be accepted, unless additional information and/or flood observations indicate
that the works have a significant adverse impact on flood flows or channel stability.

Unapproved works that comply with the Guidelines, have existed for a long period of time and
have had no reports of unacceptable afflux and/or redistribution during flood events will be
accepted. Any ongoing concerns and/or objections from neighbouring landholders must be
taken into consideration during the assessment process.

Existing floodplain works will require a Management and Maintenance Plan to be submitted.
Requirements for these plans are outlined in Section 7.3.2 below.

A number of the main drainage lines, particularly those located immediately downstream of
the Blackville – Merriwa Road, have eroded significantly. These areas require stabilisation
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treatment based on the principles set out in Table 7.1 below. Substantial engineering works
are required to ensure that the channel remains stable in a major flood. Vegetative
stabilisation of channel banks is difficult because of the climate and cracking soils.

No further channel construction or realignment should be undertaken other than for the
purposes of channel stabilisation.

Table 7.1: Guidelines for Channel Stabilisation

Channel Stability

Stabilise channel at “nick points” representing progressive upstream movement of the bed
lowering process.

Stabilise bank and narrow channel at selected control points to ensure subsequent bed control
is not outflanked by bank erosion.

Stabilise and incrementally raise the bed to reduce the hydraulic capacity of the channel.

Revegetate with permanent vegetation a riparian zone of at least 40 m width, particularly at
inflow and outflow points.

Entry and Exit of Floodwaters in and out of Channels

Create buffer zones of up to 50 m of permanent dense grass at breakout points to ensure
water exits channel in an orderly manner and to minimise scour.

Plant appropriate tree species for bank stabilisation (minimum riparian zone width of 20 m).

Disperse concentrated inflows before entering channel and provide protection of the channel
bank at the entry point.

Construct structural works to reinforce banks at locations where concentrated flow cannot be
dispersed or where the gully head needs to be stabilised away from the bank.

On steeper country, dam gullies and direct flow around dam. Protect land onto which the flow
is directed with permanent grass cover.

7.3 FUTURE WORKS

The Guidelines proposed for the assessment of proposed works have been divided into three
sub-categories: socio-economic, flood behaviour and environmental.

7.3.1 Socio-Economic Guidelines

Construction and Maintenance Costs of the Works
Landholder agreements such as those that currently exist for the maintenance of works on
Pumpstation and Big Jacks Creeks should be considered in other locations where channel
stabilisation works would benefit more than one landholder.

Infrastructure Damage
Flood and drainage control works should not cause a detrimental impact (eg increases in peak
flood levels, velocities and drainage times) on any individual landholder or on community
infrastructure.
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Equity
Previous agreements between landholders regarding flood flow paths should transfer to any
new landholders. This is a legal issue and not one that the FMP attempts to cover, however it
is suggested that written proof regarding these agreements be kept in case a legal issue
arises.

7.3.2 Flooding Behaviour Guidelines

Natural Flooding Characteristics
Works on the floodplain should not result in a significant change to the natural flow pattern of
the floodplain, after taking into account existing floodplain works as at June 2006.

Channels
Channels should be retained in their natural condition. No straightening or removal of
meanders should be carried out. Stabilisation works should be approved subject to complying
with the principles set out in Table 7.1 above.

Hydraulic Capacity
Works on the floodplain should not reduce the hydraulic capacity and continuity of floodway
flow paths and should not significantly alter the flow distribution between the channel and
floodplain. Proposed works should ensure the orderly passage of floodwaters through the
floodplain.

Pondage and Flow Duration
Works on the floodplain should not significantly impact on pondage duration or cause flood
peak travel time to unduly accelerate to downstream landholders.

Banks and Levees
Guidelines to limit increases in flood levels caused by the constriction and obstruction of flood
waters due to the construction of banks and levees are as follows:

 Banks should not be constructed across major flow paths (as defined on Figure 4.1).

 Banks should be designed to overtop for floods greater than the 5 year ARI event.

 Permanent grass should be established between the bank and channel.

 Bank heights, in combination with bank setback distances, should be set so as not to
result in an increase in the 5 year ARI flood level of more than 100 mm.

 Acceptable floodplain velocities are defined in Table 7.3 below.

The procedure for carrying out the analysis to justify any proposed works would involve the
following steps:

1. Identify the location of the proposed works in relation to the major flow path from
Figure 4.1 and Figure E1 (Appendix E).

2. Identify the appropriate 5 year ARI flow and gradient from Figures E2 and E3
respectively (Appendix E).

3. Survey the land surface cross sections (at right angle to the flow direction).
Depending on the creek extent and location of tributaries etc a minimum of five cross
sections are required as follows:

 at the centre of the proposed works;

 at the upstream and downstream end of the proposed works;

 at the upstream and downstream property boundaries.

4. Set up a HEC-RAS hydraulic model based on the surveyed cross sections and the 5
year ARI design flows.
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5. The model should be configured for existing conditions and conditions with the works
in place. Flood levels and velocities for both cases should be calculated.

6. Bank height and set back distance should be varied until the variation in flood level
does not exceed 100 mm difference from existing conditions and the banks overtop in
the design flood (5 year ARI).

7. Assess cumulative impact of similar work extending upstream and downstream (refer
“Cumulative Effects” below);

8. The model data and results should be supplied to DWE as part of the application for
assessment.

Based on the methodology outlined above, hydraulic modelling using the HEC-RAS model was
used to identify indicative limits on bank heights and set back distances at three sample
locations within the study area. The HEC-RAS model was based on the assumed channel
dimensions adopted in Appendix F, as well as the catchment slopes and modelled 5 year ARI
flows (Appendix E). Banks heights and set back distances parallel to the main channels
were varied until the change in flood level, compared to existing flood level, did not exceed
100 mm. As the capacity of the main channels vary between catchments, it was necessary to
specify different bank heights and set back distances for each location.

Table 7.2: Indicative Bank Setbacks and Heights for Banks on the Floodplain

Location Minimum set back distance
from main channel bank

Maximum Allowable Bank
Height

(m) (mm)

Big Jacks Creek
(d/s Blackville Road)

175 500

Pumpstation Creek
(d/s Blackville Road) 75 320

Warrah Creek
(u/s Blackville Road) 20 400

Example:
For a proposed bank adjacent to Pumpstation Creek between the Blackville Road and the line
of Harrisons Plain Road to comply, it must be no higher than 320 mm above ground level
and be set back at least 75 m from the creek bank. Note that this is an example only
and each case must be assessed individually based on the flood flows and slopes
presented in Chapter 4 and Appendix E.

Roads and Access Tracks
Roads and access tracks can act as levees and can cause significant diversion of flow,
increases in flood levels and waterlogging of areas which are unable to drain. The suggested
Guidelines relating to proposed roads and access tracks are designed to prevent this occurring
and include the following:

 The construction of roads/access tracks at ground level is preferred. Roads and access
tracks should not be constructed at levels greater than 100 mm above natural ground.

 Roads and access tracks should preferably be constructed across the direction of flow.

 Where the road/track is elevated more than 100 mm above natural surface, causeways
are to be provided at natural surface level (minimum of 20 m of causeway per 100 m of
road/track) to allow flood waters to escape and to prevent areas from becoming
waterlogged.
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The height criteria for roads and access tracks is set at 100 mm (compared to 300 mm –
500 mm for banks as shown in Table 7.2) because roads are generally aligned across the
direction of flow whereas banks are generally aligned parallel to the flow, resulting in roads
having a greater impact on flood behaviour.

Drains
Drains may be used to return runoff and remnant floodwaters to main drainage lines. Some
drains constructed in the past have subsequently eroded into large gullies. Accordingly, any
future drains will need to be carefully designed, constructed and regularly maintained. The
following Guidelines are proposed to limit the erosion of channels and drains:

 drains should be designed to convey the runoff from 1 year ARI rainfall only;

 drains should be orientated approximately 90o to the direction of flood flow;

 drains should have a longitudinal slope less than 1 in 500;

 drains should be a maximum 300 mm below natural ground;

 drains should preferably comprise a wide, shallow cross section;

 drain cross section and slope should be designed for a non-scouring velocity during the
recession after a flood (refer Table 7.3). For the purposes of this analysis a flood level
of 0.5 m at the upstream end of the drain and bankfull level at the discharge point
should be assumed.

 drains should discharge to a natural depression, not directly to the main creek;

 where drainage directly to a creek or channel is unavoidable a drop structure must be
provided;

 fill in to natural ground level and redirect flow if scour occurs at a drop structure;

 regular maintenance of drains is required, particularly after heavy rain or a flood;

 a Management and Maintenance Plan should be prepared (refer below).

Flow Velocities
Flood and drainage control works should not significantly increase velocities within flood flow
paths. Velocities should not significantly increase erosion and siltation under various land
uses. Velocities should not increase by more than 10% from the pre-development flow
velocities. The values presented in Table 7.3 represent the maximum/limiting flow velocities
allowable for the specified design event (5 year ARI for banks, 20 year ARI for drains).

Table 7.3: Maximum Permissible Flow Velocities

Ground Condition Max Permissible Velocity
(m/s)*

Bare soil 0.4

Crop 0.6

Native tussocky grass 0.8

* Values based on soil classification of medium to heavy clay, highly pedal with
moderate dispensability (NSW Soil Conservation Service).
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Cumulative Effects
The cumulative effect of flood and drainage control works should be considered as if similar
works were to be constructed in the vicinity or others were to develop to the same extent.
For a bank, this would mean assessing the impacts on flood levels and velocities assuming the
proposed bank was extended for the same length in any upstream and downstream direction
using the HEC-RAS analysis approach outlined above.

Management and Maintenance Plan
A Management and Maintenance Plan should be prepared for any works on the floodplain to
ensure that the landholder carries out regular inspections, including after all flood events, and
undertakes timely repairs if necessary. The Management and Maintenance Plan would form
part of any approval for drainage works. Failure to comply with the Management Plan could
incur prosecution by DWE (refer Section 9.6).

7.3.3 Ecological Guidelines

The Ecological Guidelines presented Table 7.4 are designed to minimise potential impacts of
any proposed works on the sensitive ecological units recorded within the study area. Figure
7.1 maps the extent of high, moderate and low ecological constraints on the floodplain. This
figure shows that the areas of ecological constraints are generally located on the edges of the
floodplain area and are unlikely to be affected by any proposed works on the floodplain.

Table 7.4: Ecological Guidelines

Vegetation
Community

Ecological Constraint Comment

Grassy White Box
Woodlands

High
(shaded red on Fig 7.1)

This community is threatened at a state
and national level. Potential for
threatened plants to occur in
association with the Grassy White Box
Woodlands.

Significant clearing of this community is
likely to trigger the need for the
preparation of a Species Impact Statement
and referral to the Minister for the
Environment. However some form of
development may be possible depending

on the findings of detailed field surveys
and an on site review of any proposal.

Riparian River Oak
Forest (low to
moderately
undisturbed)

Moderate
(shaded orange on Fig 7.1)

This community is of regional
conservation concern.

Some form of development that does not
affect the overall ecological value of this
community may be possible, depending on
the findings of more detailed field surveys.

Riparian River Oak
Forest (highly

disturbed) &
Mixed Grasslands

Low
(shaded white on Fig 7.1)

No ecological value. Highly disturbed
and unlikely to regenerate naturally.

No legislative implications with reference
to ecological constraints. Flood works in

these areas would not require the
undertaking of any additional field work.
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7.4 COMPLEMENTARY MANAGEMENT MEASURES AND ACTIONS

Best management practices should be implemented across the catchment to minimise the
negative impacts of flooding, soil erosion and poor water quality. Table 7.5 summarises the
management issues identified through the community consultation process and suggested
best management measures and actions for dealing with these issues.

Table 7.5: Summary of Management Issues and Actions

Issue Suggested Management Actions

General  Increase vegetation cover where possible, particularly around
environmentally sensitive and erosion risk areas.

 Undertake conservation farming practices for cultivated areas.

Education
 Improve community awareness in the requirements for obtaining

permission to build control works on the floodplain.

 Improve individual landholders awareness of the implications of any
alteration to contour banks on their land.

Catchment Land
Use and Farming
Practice

 Continue to encourage the use of minimum/zero till and downhill
farming, or technology that is appropriate to the conditions, in
particular:

o Farming practices on grazing land in the upper catchment
should focus on increasing ground cover, rotation grazing, tree
cover, riparian buffer widths, stock management in riparian zone.

o Farming practices on cropping land on slopes should focus on
zero/minimum tillage, stubble retention, maintenance of banks and
waterways;

o Farming practices for cropping land on the floodplain should
focus on zero/minimum tillage, stubble retention, response
cropping and minimum width of grassed buffer from channel bank.

 Increase groundcover appropriate to the conditions.

 Undertake opportunity cropping for the efficient utilisation of soil profiles
(avoid a long fallow period and utilise seasonal conditions).

 Retain tailwater and stormwater on irrigation farms.

 Avoid farming and grazing of gullies and depressions.

 Improve stream management practices to reduce bed lowering, bank
erosion and siltation.

 Maximise water use efficiency.

 Encourage management practices that reduce the mobility/size of
stubble.

Debris Loads  Undertake conservation farming practices for cultivated area, include
reduced or zero tillage, stubble retention and well-designed erosion
control works.

 Implement maintenance of buffer zones and the catchment in general.

 Management practices that reduce the mobility/size of stubble should be
identified and encouraged.
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Issue Suggested Management Actions

Fence Lines  Fence lines should be maintained to prevent build up of vegetation and
soil.

 Non-essential fences should be removed from the floodplain.

 Netting fences should be replaced with wire fences where possible.

Contour Banks  Contour banks should be individually assessed prior to any construction,
modification or removal.

 Individual landholders should be made aware of the implications of any
alteration to contour banks on their land.

Water Quality  Riparian buffer zones should be established, vegetated and maintained.

 Responsible farming practices with respect to chemicals (eg drift zones)
should be encouraged.

 Erosion control measures should be established and encouraged in all
areas.
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8. PLAN IMPLEMENTATION

8.1 GENERAL

Those aspects of the Warrah Creek Floodplain Management Plan relating to works on the
floodplain will be regulated under Part 8 of the Water Act 1912. Management of works on the
floodplain should be seen as one of a set of complementary strategies being developed within
the region for natural resource management. They should be considered in conjunction with
the broader components of catchment planning and recognising the natural resource links
within the larger catchment, some of which are reflected in the “best management practice”
actions identified in the Plan.

8.2 RESPONSIBILITIES

The responsibilities of the various stakeholders in the Warrah Creek catchment are
summarised in Table 8.1 below.

Table 8.1: Responsibilities

Stakeholder Group/
Relevant Agency

Responsibilities

Warrah Creek FPMC  Oversee implementation of the FMP.

DECC  Monitor future flood events, the performance of existing
structures and that maintenance requirements are
implemented in accordance with approvals.

DWE/DECC  Review and determine applications for works on the designated
floodplain as set out in the FMP under the amended Part 8 of
the Water Act 1912.

 Oversee and providing technical assistance for proposed works
within the floodplain system.

 Undertake further investigation into issues that have not been
fully resolved.

Local Landholders  Undertake the recommended landuse and creek management
strategies.

 Ensure that the legislation and policy controls are adhered to
and that approval is obtained from DWE for upgrading and
maintaining works.

 Monitor future flood events and the performance of the
floodways and channels.

 Manage the floodplain and catchment in accordance with
recommended best management practices.

Local Landcare Group  Promote appropriate land use management practices.

 Undertake maintenance.

Landholder Associations  Fund and maintain existing and future works that benefit a
group of landholders (similar to those schemes already in
operation on Big Jacks Creek, Pumpstation Creek)

Liverpool Plains Shire
Council

 Undertake road level adjustments and causeway/culvert
construction in accordance with the Assessment Guidelines.
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8.3 APPROVAL OF WORKS ON THE FLOODPLAIN

8.3.1 General

All activities associated with works on the floodplain are administered under the relevant
sections of Part 8 of the Water Act 1912. In particular:

1. All works on the floodplain require an approval under Part 8 of the Act.

2. All Part 8 applications for new and existing (unapproved) works within the floodplain will
be determined in accordance with the FMP and Part 8 of the Act.

3. Any existing unauthorised works, for which a Part 8 application is not lodged, may be
served a notice under Section 180D of the Act for reinstatement to natural conditions or
DWE may consider prosecution action. Refer to Section 9.6 for further details regarding
unauthorised works and Part 180D of the Water Act 1912.

4. All applications for new and existing (unapproved) works must be accompanied by a
Management and Maintenance Plan that clearly sets out the proposed maintenance
actions and the funding sources.

8.3.2 Works that Require Approval

Works for flood control or drainage purposes are defined under the Water Act 1912 as
“controlled works”. Controlled works require approval under the Act and are defined as:

 An earthwork, embankment or levee that is situated, or proposed to be constructed, on
land that is, or forms part of, the bank of a river or lake, or is within a floodplain.

 Any work that is situated, or proposed to be constructed, on land that:

o is, or forms part of, the bank of a river or lake, or is within a floodplain, and

o is declared by order of the Ministerial Corporation published in the Gazette to be a
controlled work.

 An earthwork, embankment or levee, wherever situated or proposed to be constructed,
that:

o affects or is reasonably likely to affect the flow of water to or from a river or lake,
and

o is used or is to be used for, or has the effect or likely effect of, preventing land from
being flooded by water, or

 Any work, wherever situated or proposed to be constructed, that:

o affects or is reasonably likely to affect the flow of water to or from a river or lake,

o is used or is to be used for, or has the effect or likely effect of, preventing land from
being flooded by water,

o is declared by order of the Ministerial Corporation published in the Gazette to be a
controlled work.

It should be noted that the amended Act has expanded the location of works that need to be
licensed by including works which affect the flow of floodwater to or from a river. As such
works situated or proposed some distance away from a river that are in the path of
floodwaters will need to be licensed.
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8.3.3 Applying for Approval

The following is an outline of the steps required by an applicant in applying for approval of
works on the designated floodplain:

Step 1. Obtain an application form and discuss the proposal with neighbouring landholders.

Step 2. Contact a DWE Floodplain Licensing Officer to arrange a site inspection, discuss the
application and get advice on the information required for the approval process.

Step 3. Carry out the required analysis as set out in Chapter 7. Prepare a Management
and Maintenance Plan.

Step 4. Fill in the application form. Complete additional information requirements on the
form including condition of the existing surrounding environment.

Step 5. Lodge the application form with the supporting information and application fee at
the local DWE office.

8.3.4 Determination Process

All applications for works under Part 8 of the Water Act 1912 must proceed through a set
process prior to DWE determining the application under Section 171 of the Act. This process
includes (but is not limited to):

Section 166C of the Water Act 1912

DWE must have regard to the matters for general consideration outlined in Section 166C
including:

(1) The contents of any relevant FMP or any other relevant Government policy.

(2) The need to maintain the natural flood regimes in wetlands and related ecosystems
and the preservation of any habitat animals (including fish) or plants that benefit
from periodic flooding.

(3) The effect, or likely effect, on water flows in downstream river sections.

(4) Any geographical features, or other matters of Aboriginal interest that may be
affected by a controlled work.

(5) The effect or likely effect of a controlled work on the passage, flow and distribution
of flood waters.

(6) The effect or likely effect of a controlled work on existing dominant floodways or
exits from floodways, rates of flow, flood water levels and the duration of inundation.

(7) The protection of the environment.

(8) Any other matter relating to the desirability or otherwise of a controlled work.

Part 5 of the Environmental Planning and Assessment Act 1979

All proposals must undergo assessment under Part 5 of the EP&A Act. The factors to be
considered include:

 Any environmental impact on a community.

 Any environmental impact on the ecosystem of a locality.

 Any reduction of the aesthetic, recreational, scientific or other environmental quality or
value of a locality.

 Any impact on the habitat of protected fauna or on protected flora.
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 Any endangering of any species of animal, plant or other form of life, whether living on
land, in water or in the air.

 Any degradation of the quality of the environment.

 Any reduction in the range of beneficial uses of the environment.

 Any cumulative environmental effect with other existing or likely future activities.

Floodplain Management Plan

DWE must consider the FMP and information contained within the FMP including principles,
Assessment Guidelines and any recommendations.

Additional Information

DWE must consider any additional information that has been provided by the applicant.

8.3.5 Possible Determinations

DWE will inform the applicant at the earliest opportunity of the determination of an application
for works on the floodplain. Under the Water Act 1912, there are three possible
determinations: approval of the application, approval of the application subject to conditions,
or refusal of the application.

There are provisions within the Water Act 1912 for a corporation or individual to object to an
application approval if their interests are affected by the approval. There are also provisions
for an applicant and/or objector to appeal against the determination to the Land and
Environment Court.

8.4 MAINTENANCE

All applications for works to be approved under the provisions of the Water Act 1912 must be
accompanied by a site specific Management and Maintenance Plan. Once approval is granted,
the Management and Maintenance Plan forms part of the approval. Failure of a landholder to
fulfil the obligation set out in the Plan could lead to prosecution under the powers of DWE to
rectify unauthorised works (refer Section 9.6).



Warrah Creek Catchment Management Study

S:\20000 series\21406 Warrah FMP\Working\FPM Study
Report\20071212 Warrah CM Study Report.doc

Page 55 30 November 2007

9. COMPLYING AND NON-COMPLYING WORKS

Once the Warrah Creek FMP has been adopted, applications for works on the floodplain under
Part 8 of the Water Act 1912 will be assessed by DWE as either complying works or non-
complying works with regard to the FMP. Regardless of whether a proposed work is
complying or non-complying, an application for approval under Part 8 is required and the
determination process outlined in Section 8.3.4 is necessary.

9.1 COMPLYING WORKS

Under Section 168B(2) of the Water Act 1912, controlled works are to be assessed as
complying works if DWE is satisfied that the works comply with the FMP for the area in which
the work is situation or proposed to be constructed. Within the study area a work complies
with the FMP if:

 the work is, or is proposed to be, located within the designated floodplain area and

 the work does not trigger any issues when considering the adopted Assessment
Guidelines detailed in Section 7.

For the purposes of this Plan, “controlled works” include any changes to the floodplain or
drainage system that have the potential to redirect flood flow or other drainage patterns.
This includes channels, drains, levees and roads/tracks that are elevated above the natural
ground level, as discussed in Section 8.3.2 above.

When lodging the Part 8 application, the applicant will be required to provide the necessary
technical details to demonstrate that the application is a complying work. All applications
must be accompanied by a Management and Maintenance Plan which forms part of the
application. Where an existing unapproved or proposed work on the floodplain is determined
to be complying and the required environmental assessment is satisfactory, it is envisaged
that the approval process will be determined by DWE without the need for advertising or third
part objections.

9.2 NON-COMPLYING WORKS

Applications for works which do not meet the Guidelines for “complying” works and the
principles of the Plan will be considered as non-complying works and must be subject to the
full Part 8 approval application process. This involves consultation with adjoining landholders
and advertisement of the works so that third party objections can be registered. Such works
will generally not be approved unless an agreement has been reached between the applicant,
DWE and downstream landholders and the relevant Guidelines met.

Non-complying works may be approved after a detailed investigation of the hydraulic,
environmental, social and economic impacts of the proposal. The Applicant would be
responsible for organising and paying a suitably qualified consultant to undertake the
investigation. The detailed analysis would need to demonstrate compliance with the relevant
Guidelines in Chapter 7 and the following general principles:

 scheme preserves natural floodplain flow distribution, particularly at the property
boundary;

 bank height and proximity to creek do not cause increase in flood levels of more than
100 mm;

 no significant loss in flood storage volume;
 flow velocity in the floodway is not increased by more than 10%;
 no significant cumulative effects of similar development along the creek;
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 flow velocity in a drain is less than scour during the recession after a flood (refer Table
7.3). For the purposes of this analysis a flood level of 0.5 m at the upstream end of the
drain and bankfull level at the discharge point should be assumed.

If there is conflict over the compliance of a controlled work with regard to the Part 8 of the
Water Act 1912 or the Floodplain Management Plan, then the approval process reverts to the
procedure for non-complying works.

9.3 EXISTING WORKS

A preliminary list of existing works in the designated floodplain is presented in Table 9.1
below and their location shown on Figure 9.1. These works were identified during the
consultation visits and through discussions with DWE. As part of the community consultation
for the exhibition of the draft Plan, further input to this list and comment on the acceptability
and/or maintenance requirements will be obtained from local landholders.

Some of the works listed below comply with the Guidelines. Others have existed for a long
period of time, while others have had no reports of unacceptable afflux and/or redistribution
during flood events. Generally these works will be accepted as complying under Part 8.

Some of the works listed in Table 9.1 do not comply with the Guidelines and are causing
significant problems. Where feasible, problems areas should be remediated according to the
relevant Guidelines set out in Chapter 7. However, in some cases, due to the extent of the
problem, it may not possible to remediate the works to comply with the Guidelines and
nothing can be done to improve the situation.

While it may not be possible to improve all existing problem areas within the floodplain, the
Guidelines presented in Chapter 7 have been formulated to ensure that past mistakes are
not repeated.

Table 9.1: Existing Works on the Designated Floodplain

Location
on Fig

9.1

Description Comment

Yarramanbah Creek

YC1 Gravel extraction and channel alignment
upstream of Blackville Road.

Landholder wants to institute the type of
improvements recommend by Peter
Andrews (Andrews, 2006) to channel.

YC2 Contour banks and grassed waterway on
Windy Station

YC3 Constructed channel on Windy Station
(and downstream?) – first residual flow
drain.

In good condition.

YC4 Causeway and flow equalisation channel

(“the Manifold”) on Cattle Lane near Pine
Ridge.

SCS had involvement in design in

conjunction with Council

Pumpstation Creek

PSC1 Straightened and scoured residual flow
drain on Windy Station. Originally 0.6 m
deep x 6-8 m wide, now 4-5 m deep and
up to 30 m wide.

Needs to be stabilised and vegetation
allowed to grow. Bed control structure
needs to be constructed to reduce depth
and allow for overland flow.
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Location
on Fig

9.1

Description Comment

PSC2 Channel around eastern side of Round
Island.

Salinity an issue. Difficult to get grass to
grow. Need a program to increase
vegetation.

PSC3 Channel between Round Island and Cattle
Lane near Pine Ridge.

Stable.

PSC4 “Hudson Gully” on Windy Station. Due to boundary fence - not much can be
done. Not on a direct flow path from
Creek.

McDonalds Creek

MDC1 Levee on right bank downstream of Cattle

Lane (just south of Willowtree Road) has
created an incised channel.

An illegal structure which requires

removal.

MDC2 Constructed channel between Harrisons
Plain Road and Warrah Creek junction.

Channel is too deep, needs bed control
structures to raise bed.

Millers Creek

MLC1 Levee on right bank on Stuart Cliff’s
property.

Levee has caused problems in past.
Needs modification to comply with new

Guidelines.

MLC2 Levees on right bank immediately
upstream of Willowtree Road.

Contractor built levee in conjunction with
Water Resources. Minor structure.

Little Jacks Creek

LJC1 No structures identified

Big Jacks Creek

BJC1 Constructed channel between Harrisons
Plain Road and Warrah Creek Junction.

Constructed by SCS in 1990 to allow
water in and out. Probably bigger than
needs to be. Needs to comply with Plan

requirements for channel stabilisation.

BJC2 Drain on left bank that joins Big Jacks
Creek between Harrisons Plains Road and
Warra Ridge Road

Shallow drain. Spoil does not block
floodplain. Stable inlet to Big Jacks
Creek.

BJC3 Levee on left bank upstream of Warrah
Ridge Road.

Levee is discontinuous and therefore does
not cause problems for flood flows.

Warrah Creek

WC1 Channel shaping and levee at Warrah Hall Works undertaken by community. In view
of proximity to hall and length of time
constructed, accept as complying event
though does not comply with Guidelines.

WC2 Channel excavation and straightening
upstream of Pine Ridge Road.

This work is a mistake. Need to reinstate
large woody debris and return to more
natural condition.

WC3 Warrah Creek streambank erosion control
upstream of Warrah Hall (Willowtree
Landcare Group).

Part of Riverplan.
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Location
on Fig

9.1

Description Comment

WC4 Raw cut out shown as new route on topo
map at Leumeah Park (u/s of hall). Can
be seen from the road.

Requires provision for flows to re-enter
old channel and removal of levee to allow
flow along the old channel line.

Borambil Creek

BC1 Removal of meanders and bed lowering
near horse stud on the Quirindi side of
Willowtree. New channel suffering
significant erosion.

Significant effect on flood flows. Requires
remediation according to Guidelines.

BC2 Bank protection woks downstream of
Quirindi

Works undertaken in 1980s.

9.4 RECOMMENDED WORKS

Any works necessary to rectify existing problems must be fully documented and presented to
DWE for approval. The level of documentation required will be consistent with that required
for complying works.

9.5 CONTROLLED WORKS

The definition of a controlled work contained in the Water Act 1912 is as follows:

(1) A "controlled work" means:

(a) an earthwork, embankment or levee that is situated, or proposed to be constructed,
on land that:

(i) is, or forms part of, the bank of a river or lake, or

(ii) is within a floodplain, or

(b) any work that is situated, or proposed to be constructed, on land that:

(i) is, or forms part of, the bank of a river or lake, or

(ii) is within a floodplain,

and that is declared by order of the Ministerial Corporation published in the Gazette
to be a controlled work, or

(c) an earthwork, embankment or levee, wherever situated or proposed to be
constructed, that:

(i) affects or is reasonably likely to affect the flow of water to or from a river or
lake, and

(ii) is used or is to be used for, or has the effect or likely effect of, preventing
land from being flooded by water, or

(d) any work, wherever situated or proposed to be constructed, that:

(i) affects or is reasonably likely to affect the flow of water to or from a river or
lake, and

(ii) is used or is to be used for, or has the effect or likely effect of, preventing
land from being flooded by water, and
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(iii) is declared by order of the Ministerial Corporation published in the Gazette to
be a controlled work.

(2) However, a controlled work does not include:

(a) a work declared, by order of the Ministerial Corporation published in the Gazette, not
to be a controlled work, and any work that forms or is intended to form part of, or is
or is intended to be ancillary to, such a declared work, or

(b) a work or bore in respect of which a licence, group licence, authority, permit,
consent or authorisation is in force under Part 2, 3, 5, 6, 7 or 9.

9.6 UNAUTHORISED WORKS

The amended Water Act 1912 strengthened DWE’s ability to deal with unauthorised works.
An unauthorised work is where:

 there is no approval in force with respect to a controlled work;

 a controlled work has been constructed in contravention of an approval;

 a controlled work does not comply with the conditions to which an approval is subject;

 a controlled work has not been maintained in accordance with the approved Management
and Maintenance Plan.

Under Part 8 of the Act, it is a prosecutable offence to:

 construct works other than in accordance with an approval that is in force; or

 fail to comply with the conditions of an approval.

Where prosecution is not considered necessary, DWE has the following options:

 to issue a stop work order where a person is engaging in any activity that is an offence
under Part 8; or

 to apply to the Land and Environment Court for an injunction restraining a threatened or
apprehended offence or the continuation of an offence.

DWE can require the occupier to carry out work for the purpose of removing, modifying,
repairing or rendering ineffectual any unauthorised controlled work. In addition, DWE can
require the occupier to carry out other work of a remedial nature, such as work to correct or
restore any alterations caused to water flow by the unauthorised controlled work.

If an occupier fails to comply with such a requirement, DWE can carry out the work and
recover the expenses incurred from the occupier or from the person who constructed the
controlled work in contravention to Part 8. DWE is not required to give any prior notice of its
decision to exercise these powers. A person distressed by such a decision is able to appeal
against the decision to the Land and Environment Court.
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9.7 ROADS

Roads vested in Local or State Government transport agencies are prescribed works under
Part 8 of the Water Act 1912 and the regulations of the Water Management Act 2000. While
these works do not require an approval under these pieces of legislation, agencies are
required to assess the impacts of these works under the Environmental Planning and
Assessment Act 1979.

Any constructed farm roads or tracks on the floodplain are “controlled works” for the
purposes of the Part 8 Water Act 1912 and require approval in the same manner as proposed
levees or drains.
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Figure 5.1
Soil Landscapes underlying the Warrah Creek Catchment
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Figure 5.2
Creek Long Sections
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Figure 5.3
Vegetation Mapping in the Study Area
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Figure 7.1
Ecological Constraints
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