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Preface iii 

Preface 

The Lower Coxs Creek floodplain stretches approximately 53 km along the Coxs Creek, 
from Mullaley to upstream of Boggabri. The nature of flooding across the floodplain has 
altered since European settlement. The subsequent changes in vegetation, introduction of 
stock and other animals, construction of flood control works (such as levees, channels 
and private roads), have all assisted in changing hydrological patterns across the 
floodplain and contributed to environmental issues (such as soil erosion and scouring of 
creek beds). 

The Lower Coxs Creek Floodplain Management Plan (FMP) has been prepared by the 
NSW Office of Environment and Heritage (OEH) under Part 8 of the Water Act 1912 and 
in accordance with the processes outlined in the NSW Floodplain Development Manual 
(NSW Government 2005). OEH is responsible for preparing rural floodplain management 
plans that define requirements for managing floodwaters within floodplains. Approval of 
works and compliance functions under Part 8 of the Water Act are the responsibility of the 
NSW Office of Water. The Lower Coxs Creek FMP was prepared in consultation with the 
Lower Coxs Creek Floodplain Management Committee (FMC), which comprises 
representatives from the community, various stakeholder groups and government 
agencies. Funding for the project was provided by the Natural Heritage Trust (NHT), the 
Namoi Catchment Management Authority (CMA) and the NSW Government. 

The FMP was publicly exhibited from 21 May to 20 July 2012 and where appropriate, was 
amended in response to submissions received. 

The FMP aims to minimise the flood risk faced by occupiers of the floodplain and to 
support the natural functions of the floodplain environment by providing a framework to 
improve the current drainage of the floodplain system. Implementation of the plan will 
provide the community with greater security against flood risk and will allow for the 
sustainable management of flood dependent ecosystems. 

Development of the FMP has progressed through two phases: 

Flood study (FS) and floodplain risk management study (FRMS) – defines the nature 
and extent of flooding and flood-related issues and evaluates management options in 
consideration of social, environmental and economic factors, in order to address existing 
and future flood risk and flood management issues, and 

Floodplain management plan (FMP) – outlines strategies to manage flood risk and flood 
management issues, and support the natural functions of the floodplain environment. 

Once adopted, the FMP must be considered by the Office of Water when determining 
applications for any works under Part 8 of the Water Act or under the floodplain 
management provisions of the Water Management Act 2000, which will replace Part 8 of 
the Water Act. Proposed works will be classified as either ‘complying’ or ‘non-complying’, 
depending on whether the work complies with the assessment criteria specified in the 
FMP. Non-complying works must be advertised to seek objections and may be approved 
after a detailed investigation of the hydraulic, environmental, social and economic impacts 
of the proposal. 

The FMP defines a flowpath network derived from hydraulic modelling of the floodplain 
and investigations of floodplain management issues relating to flood control works. The 
FMP specifies modifications that will need to be made to identified flood control works in 
order to comply with the FMP and ensure flood flow connectivity throughout the floodplain. 
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The performance of the FMP flowpath network will be monitored during flood events. The 
FMP will be assessed following major floods against three key performance indicators: 

 existing and proposed flood control works are constructed, maintained and modified in 
accordance with the FMP 

 the FMP flowpath network allows for the orderly passage of floodwaters during a range 
of floods, and 

 the FMP flowpath network allows for the delivery of floodwaters to support floodplain 
ecosystems. 

The presence of dense vegetation cover within certain parts of the FMP flowpath network 
may increase hydraulic roughness and reduce flow efficiency. Where this is an issue, 
there is a range of options under the Native Vegetation Act 2003 and other relevant 
legislation to manage vegetation so that the FMP flowpath and waterways network is 
maintained and operates as designed during floods. 

It is expected that the FMP will be adopted as a Minister’s plan under the Water 
Management Act when the Water Act is repealed. The FMP is required to be reviewed at 
five-yearly intervals in accordance with the Water Management Act. Triggers for review 
include significant flood events, changes to land use, impediments to implementation and 
changes to factors that influence decisions. 

Climate change has the potential to result in many direct and indirect changes to 
floodplains, including to their hydrology and to the institutional framework in which 
floodplains are managed. Climate change also has the potential to alter flood patterns as 
a result of changes in monthly average rainfall, rainfall distribution, rainfall intensity and 
flood frequency estimates. Changes to groundwater and soil moisture could further 
influence the magnitude and duration of floods. Any direct or indirect impacts of climate 
change on agriculture will have a strong flow-on effect on floodplain management, as 
many rural floodplain landowners are primary producers. Early adaptive responses will 
decrease longer-term vulnerability and economic costs. Therefore, as part of any plan 
review, particular attention will be given to exploring the adaptive capacity of rural FMPs to 
address climate change impacts on flood risk exposure, floodplain ecosystems (e.g. 
wetlands) and rural economies. 
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1 Introduction 

1.1 Overview 
The FMP is the outcome of a floodplain management process that included input from 
affected stakeholders. Prepared by the Office of Environment and Heritage (OEH), the 
FMP is developed on the basis of a detailed technical analysis of flood flow and in 
accordance with the NSW Floodplain Development Manual (NSW Government 2005). In 
formulating the FMP, a detailed evaluation was undertaken of factors that affect, and are 
affected by, the use of flood prone land. This included consideration of hydraulic, 
environmental, cultural and socio-economic factors. At present no floodplain management 
guidelines exist for development in the flood prone areas of the Lower Coxs Creek. 

The FMP has the following aims: 

 Provide a flowpath network that will improve the current drainage of the floodplain 
system and allow for the orderly passage of flood flows. 

 Balance the expressed requirements of landholders with the requirement to minimise 
the impact of floodplain development on natural flood flow patterns and ecological 
functions. 

The FMP incorporates the key points and main outcomes of the Lower Coxs Creek 
Floodplain Risk Management Study (FRMS; DNR 2007). The FRMS provides supporting 
information for the FMP, summarising the results of detailed investigations undertaken to 
develop the FMP. 

Once adopted under the provisions of Part 8 of the Water Act 1912, the FMP must be 
considered by the Office of Water when reviewing and determining approval applications 
for flood control works under that Act or, when it applies, the Water Management Act 2000 
(WMA). 

1.2 Vision statement 
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, and 
be compatible with the needs of the surrounding community. 

1.3 Objectives 
The primary objectives for the FMP are to: 

1. 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) 

2. coordinate floodplain development in order to minimise adverse changes to surface 
flow patterns 

3. develop and adopt floodplain management principles and development assessment 
criteria 

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

5. improve and maintain the diversity and well being of native riverine and floodplain 
ecosystems that depend on regular flood inundation. 
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1.4 The FMP floodplain 

1.4.1 Overview 

The Lower Coxs Creek floodplain (the FMP floodplain) includes land with less than 2% 
slope (Figure 1). The FMP floodplain stretches approximately 53 km along Coxs Creek, 
from Mullaley in the south to Boggabri in the north, and covers approximately 810 km2. It 
is part of the Liverpool Plains catchment area, within the Namoi Valley and is located 
within the local government areas (LGAs) of Gunnedah, Warrumbungle and Narrabri. 

The majority of landholders on the FMP floodplain practise cropping (predominantly 
pastures and non-irrigated), which accounts for approximately 74% of land use within the 
floodplain. 

The Lower Coxs Creek floodplain receives floodwater contributions from several major 
drainage lines: Upper Coxs, Goally, Bow, Dunnadie, Lower Kerringle, Quia and Bara 
creeks and Cobbolar Watercourse (Appendix B, Figure 3). 

1.4.2 Flooding overview 

Sources of floodwater across the Lower Coxs Creek floodplain are as follows: 

 Runoff from the Upper Coxs Creek catchment past Mullaley. Floodwaters enter the 
Lower Coxs Creek floodplain from the downstream boundary of the Upper Coxs Creek 
system, predominantly affecting the southern floodplain. The Oxley Highway forms a 
control between the Upper and Lower Coxs Creek catchments. All flows crossing the 
highway join with inflows from the Goally Creek system to the west of the catchment 
and localised inflows from the township of Mullaley. These flows converge into one 
main body of water spreading west from Coxs Creek (Appendix B, Figure 4). 

A low ridge marking the western extent of the Coxs Creek flood flows runs through 
‘Carnarvon’ and into ‘Open View’. Downstream of this, flood waters push westward in 
major floods joining with flows from Bow Creek on ‘Plain View’. 

 Runoff from the Mary’s Mount area. Flows from Mary’s Mount flow west to converge 
with breakouts from Quia Creek causing local inundation. 

 Runoff from the catchments of Bow, Dunnadie, Lower Kerringle, Bara, Pamboola, 
Cobbolar, and Pidgery creeks. Inflows originate from many sub-catchments, causing 
localised inundation. Timing of tributary flows and the peak in Coxs Creek can increase 
the period of inundation and the depth of flooding. Generally these flows from local 
catchments are relatively shallow, but can increase in depth depending on: 

– the size of the flood in the river, and 

– the timing of the inflows from the sub-catchments. 

Overbank flood flows from Coxs and Quia creeks and the eastern flowpath flow 
overland through the northern floodplain (Appendix B, Figure 5). Additional flows from 
Dunnadie, lower Kerringle and Bara creeks, and Pamboola and Cobbolar watercourses 
add to flood inundation. 

Water breaks out from Coxs Creek to the east on ‘Fresh Fields’, crossing the Grain 
Valley Road and joins the overflows from Quia Creek and the runoff from the Mary’s 
Mount area. The flood flow here extends across the full width of the FMP floodplain. 

 Breakouts and flooding issues. Through the length of the catchment flood flows 
generally follow the three main flowpaths of Coxs Creek, Quia Creek and the eastern 
flowpath. Flows connect between these flowpaths at key locations which have been 
identified with flooding issues in the FMP and are listed overleaf. 
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– ‘Tourable’ Break (Issue 1) – ‘Kiroo’ Break (Issue 7) 

– ‘Carnarvon’ Break (Issue 2) – ‘Ramornie’ – ‘Tara’ area (Issue 8) 

– ‘Booloola’ (Issue 3) – ‘Lynden’ Break (Issue 9) 

– ‘Willowglen’ (Issue 4) – ‘Fresh Fields’ Break (Issue 10) 

– ‘Openview’/‘Plain View’ area (Issue 5) – ‘The Willows’ area (Issue 11) 

– ‘Fairwinds’ Breakout (Issue 6) – Warragrah Creek (Issue 12) 

These locations and associated flooding issues are described in Table 3 and shown on 
Figures 4 and 5 of Appendix B. Refer to the Lower Coxs Creek FRMS (DNR 2007) report 
for more detailed information regarding the flooding characteristics of the FMP floodplain. 

1.4.3 Environmental summary 

Flooding is a vital natural process that drives ecological productivity across the floodplain. 
Floodplains provide organic matter and nutrients (cycled during periods of flooding), which 
in turn support an extensive food base for fish, waterbirds, and ecological communities. 
The value of floodplains in providing the natural resources that underpin many profitable 
rural industries, make the health and survival of floodplains an important consideration in 
the FMP process. 

Areas within the FMP floodplain with important environmental and/or cultural features that 
rely on floodwater inundation to sustain essential ecological functions are identified as 
flood dependent ecosystems. These are a key component of the floodplain environment 
and an important consideration in the FMP process. They include the following 
(Appendix B, Figure 6): 

 wetlands and watercourses 

 riparian vegetation 

 groundwater recharge areas 

 flood dependant vegetation, and 

 Aboriginal sites that depend on flooding. 

The FMP floodplain is entirely within the traditional lands of the Kamilaroi people of north-
west New South Wales. The Kamilaroi lived and relied on the floodplain, as a social and 
ecological resource, for thousands of years. Due to their nomadic, low impact existence, 
any remaining traces of their culture are extremely valuable as symbols of the spiritual 
and historical connection Aboriginal people have with the land. The tangible evidence of 
this relationship includes scarred trees, carved trees, stone artefact scatters, and burial 
sites. Such areas are of high significance to the Kamilaroi people, providing a physical link 
to their past, and are protected by NSW legislation. 

The long history of agriculture in the area has resulted in widespread clearing of native 
vegetation and has altered surface water flows. Consequently, in common with many 
other rural areas, the Lower Coxs Creek catchment shows signs of degradation/stress, 
indicated by: 

 erosion and scouring of creeks 

 sediment deposition in channels and on the floodplain 

 alterations in flow patterns on the floodplain, and 

 changes in the hydrologic patterns. 
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The predominant vegetation is cereal crops and exotic and native grasslands, along with 
ironbark and cypress pine woodlands located in Kerringle State Forest. Scattered isolated 
trees and stands of regenerating woodlands are present at several locations on lower 
parts of the floodplain. Floodplain woodlands, mainly comprising river red gum 
(Eucalyptus camaldulensis), are distributed along parts of Coxs Creek. Five wetlands, 
including one that is a constructed storage with wetland values, have been identified in the 
FMP floodplain (Appendix B, Figure 6). For more information on the floodplain 
environment see Section 7 or refer to the Lower Coxs Creek FRMS (DNR 2007). 
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2 Development of the FMP 

2.1 Legislation and policy framework 

The management of the Lower Coxs Creek catchment and floodplain must be undertaken 
within the current legislative and policy framework. A summary of the relevant legislation 
and policies is presented below. 

2.1.1 Water Act 1912 and Water Management Act 2000 

Development on floodplains in the rural areas of NSW is managed through Part 8 of the 
Water Act 1912. Part 8 was gazetted in 1984 and makes provisions concerning ‘controlled 
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 such works (hereafter known as 
flood control works) through the preparation of rural floodplain management plans, giving 
a streamlined and resource-efficient approval process. The amended Water Act provides 
for a broader consideration of issues in the approval of existing and proposed flood control 
works and strengthens the Office of Water’s ability to deal with unauthorised works. 

The Water Management Act 2000 (WMA) consolidates most of the legislation previously 
covering water management in New South Wales, and is being phased in gradually as 
water sharing plans are developed and commenced for particular water sources. The 
floodplain management provisions of the WMA will replace Part 8 of the Water Act. Under 
current transitional arrangements, existing FMPs under Part 8 of the Water Act may be 
deemed Minister’s plans under the WMA. 

As the regulation of flood control works will ultimately fall under the WMA, it is relevant to 
consider the objects and principles of that Act in the preparation of plans under Part 8. 
The objects of the WMA are to provide for the sustainable and integrated management of 
the water sources of the state for the benefit of both present and future generations and, 
in particular: 

a) to apply the principles of ecologically sustainable development 

b) to protect, enhance and restore water sources, their associated ecosystems, 
ecological processes and biological diversity and their water quality, and 

c) to recognise and foster the significant social and economic benefits to the state 
that result from the sustainable and efficient use of water, including: 

i) benefits to the environment 

ii) benefits to urban communities, agriculture, fisheries, industry and recreation 

iii) benefits to culture and heritage, and 

iv) benefits to the Aboriginal people in relation to their spiritual, social, customary 
and economic use of land and water 

d) to recognise the role of the community, as a partner with government, in resolving 
issues relating to the management of water sources 

e) to provide for the orderly, efficient and equitable sharing of water from water 
sources 

f) to integrate the management of water sources with the management of other 
aspects of the environment, including the land, its soil, its native vegetation and its 
native fauna 
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g) to encourage the sharing of responsibility for the sustainable and efficient use of 
water between the Government and water users, and 

h) to encourage best practice in the management and use of water. 

In relation to floodplain management, the water management principles of the WMA are 
as follows: 

a) floodplain management must avoid or minimise land degradation, including soil 
erosion, compaction, geomorphic instability, contamination, acidity, water logging, 
decline of native vegetation or, where appropriate, salinity and, where possible, 
land must be rehabilitated, and 

b) the impacts of flood works on other water users should be avoided or minimised, 
and 

c) the existing and future risk to human life and property arising from occupation of 
floodplains must be minimised. 

The repealed Rivers and Foreshores Improvement Act 1948, which allowed for the 
carrying out of works to remove obstructions and to improve rivers and foreshores, has 
been replaced by provisions in the WMA for controlled activities. Under the WMA, the 
Office of Water requires approval for controlled activities, which include the removal or 
deposition of material in the bed of a watercourse or wetland and on adjacent land, and 
other activities that affect the flow of water in a watercourse. Approval under the WMA 
would be required where earthworks are proposed in the bed of a watercourse or wetland 
or where material is being sourced from a watercourse to construct a flood control work. 

Core provisions – Water Management Act 

The WMA (s. 29) specifies core provisions that must be dealt with in a floodplain 
management plan made for a water management area, and additional provisions that may 
be dealt with. These provisions have guided the preparation of this FMP. The following 
section lists these provisions and outlines how they have been addressed in the FMP. 

a) Identification of the existing and natural flooding regimes in the area, in terms of 
the frequency, duration, nature and extent of flooding 

A range of available flood data was analysed as part of the FRMS in order to 
calibrate the computer model and develop design floods. Section 5 of this FMP 
describes the selection of the design flood and hydraulic modelling that supported 
the design and confirmation of the flowpath network. 

b) Identification of the ecological benefits of flooding in the area, with particular regard 
to wetlands and other floodplain ecosystems and groundwater recharge 

The ecological benefits of flooding are outlined in Section 8 of this FMP. Further 
detailed information on the environmental assessment is presented in Section 4.0 
of the FRMS. 

c) Identification of existing flood works on the floodplain and the way they are 
managed, their benefits in terms of the protection they give to life and property, 
and their ecological impacts, including cumulative impacts 

Identification of existing flood works was undertaken in detail in the FRMS, and the 
impacts of these works on flood behaviour were assessed in relation to flood risk 
and the flood connectivity of flood dependant ecosystems. On the basis of this 
assessment, the FMP (Section 6) specifies modifications required to existing works 
to address identified hydraulic and environmental issues. 
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d) Identification of the risk to life and property from the effects of flooding 

The FRMS undertook detailed risk analysis under different scenarios to investigate 
and finally adopt the design flood to be used for the hydraulic design and 
confirmation of the flowpath network within the FMP floodplain (Section 5). The 
FMP is a strategic plan that identifies a network of coordinated flowpaths that need 
to be kept open for floods up to, and including, the design flood, irrespective of 
whether or not there are flood protection works. 

Additional provisions – Water Management Act 

The WMA (s. 30) specifies additional provisions that may also guide floodplain 
management planning, outlined below. 

a) Proposals for the construction of new flood works 

Section 4.2 of the FMP outlines the approval and determination process for new 
flood works. The FMP flowpath network within the FMP floodplain (Figure 3, 
Appendix B), in conjunction with the assessment criteria (Section 7), will be used 
as the basis for determining applications for flood works. 

b) Modification or removal of existing flood works (Section 6) 

c) Restoration or rehabilitation of land, water sources or their dependent ecosystems, 
in particular in relation to the following: 

i) the passage, flow and distribution of floodwater 

ii) existing dominant floodways and exits from floodways 

iii) rates of flow, floodwater levels and duration of inundation 

iv) downstream water flows 

v) natural flood regimes, including spatial and temporal variability 

These provisions are reflected in the floodplain management principles (Section 3), 
which formed the basis of decision-making in the preparation of the FMP floodplain 
and also in the hydraulic and environmental improvement measures (Section 8). 

d) The control of activities that may affect or be affected by the frequency, duration, 
nature or extent of flooding within the water management area 

The FMP provides guidance on how to control activities associated with flood 
works (Section 6). 

e) The preservation and enhancement of the quality of water in the water sources in 
the area during and after flooding 

Impacts of the FMP on water quality are assessed at a strategic level in Section 8. 

f) Other measures to give effect to the water management principles and the objects 
of this Act 

The performance indicators, monitoring and review measures described in 
Section 9 are designed to assess the performance of the FMP in achieving its 
objectives. 

g) Such other matters as are prescribed by the regulations 

Currently no matters have been prescribed by the regulations. 
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2.1.2 Flood Prone Land Policy 

The primary objective of the NSW Government’s Flood Prone Land Policy, as defined in 
Section 1 of the Floodplain Development Manual (NSW Government 2005), is to reduce 
the impact of flooding on individual owners and occupiers of flood prone land, and to 
reduce private and public losses caused by flooding. A central tenet of the policy is that 
land-use proposals for flood prone land be treated within the framework of a strategically 
generated floodplain risk management plan prepared using a merit-based approach. The 
Floodplain Development Manual (NSW Government 2005) supports the policy and 
outlines a merit-based approach to floodplain management. 

2.1.3 Other floodplain management controls 

There are several additional legislative acts and policies that are relevant to floodplain 
management and the approval process for flood control works. The majority of these 
relate to floodplain environmental matters such as flora and fauna, flood dependent 
ecosystems, threatened species and fish habitat. 

Environmental Planning and Assessment Act 

The Environmental Planning and Assessment Act 1979 (EP&A Act) is of particular 
importance in determining applications for flood control works. The Office of Water is 
required to assess the environmental impact of the works under Part 5 of this Act. 
Consideration of proposed works under Part 4 of the EP&A Act is not required. 

Commonwealth Environment Protection and Biodiversity Conservation Act 

In certain circumstances, where a flood control work is likely to affect a matter or species 
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’s 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). These 
approvals are assessed by the Commonwealth Department of Sustainability, 
Environment, Water, Population and Communities. 

Other relevant pieces of legislation include: 

 Native Vegetation Act 2003 

 Native Vegetation Conservation Act 1997 

 Fisheries Management Act 1994 

 Threatened Species Conservation Act 1995 

 National Parks and Wildlife Act 1974 

 Forestry Act 1916. 

Natural resource management policies that supported decision-making in the FMP 
include: 

 NSW Wetlands Policy 2010 

 NSW State Groundwater Dependent Ecosystems Policy 2002. 

Floodplain Harvesting Policy 

The NSW Floodplain Harvesting Policy, once finalised, will bring floodplain harvesting 
activities into the statutory framework for water management. A draft of this policy was 
released for public exhibition in April 2010. It is proposed that entitlements for floodplain 
harvesting that are within existing water sharing plan limits and the Murray-Darling Basin 



10 Floodplain Management Plan: Lower Coxs Creek 

Cap be established in each valley in New South Wales. Eligible works will be assessed to 
determine whether they can be authorised to take floodplain water. A process will be 
undertaken to allocate floodplain harvesting licences, which would be a share of the total 
allowable floodplain harvesting volume. The data contained in this FMP, the FRMS and 
the FS will support the implementation of the policy in the Namoi Valley. 

2.2 Relevant management plans 

NSW 2021 – A plan to make NSW number one is the new strategic plan for New South 
Wales (NSW Government 2011), and outlines the goals, targets and actions for the NSW 
Government to deliver over the next 10 years. NSW 2021 priority actions include working 
with catchment management authorities (CMAs) and local community groups to protect 
and improve habitats on private lands. 

There are a range of statewide targets for natural resources management in New South 
Wales which cover the themes of biodiversity, water, land and community. CMAs work 
with communities and government agencies to improve the condition of natural resources 
in their regions. 

The Namoi Catchment Management Authority (Namoi CMA) worked with local 
communities to prepare the Namoi Catchment Action Plan (Namoi CAP), which was 
adopted by the NSW Government in July 2012. The Namoi CAP is a strategic plan for the 
management of the Namoi catchment’s natural resources that outlines targets and actions 
to ensure critical thresholds triggering undesirable changes to key natural assets are not 
crossed. Some of the actions identified are directly relevant to outcomes and 
recommendations in the FMP. These include actions to improve the geomorphic condition 
of streams and the extent and condition of riverine vegetation. The FMP should be viewed 
as one component of the integrated planning process, with other components including: 

 Macro Water Sharing Plan for the Namoi Unregulated River Water Sources – in 
preparation at March 2012 

 Water Sharing Plan for the Upper and Lower Namoi Groundwater Sources 2003 
(commenced 1 November 2006) 

 Namoi Catchment Action Plan (Namoi CMA 2012) 

 Upper Coxs Creek Floodplain Management Plan (DNR 2005), and 

 Rivercare plans. 

2.3 Community consultation 

An essential part of ensuring the successful progress and implementation of floodplain 
management plans is to provide an effective communication system to encourage 
community involvement and develop an FMP with local knowledge and ownership. 
Community consultation has been a key component in the preparation of this FMP. The 
consultation process undertaken for the Lower Coxs Creek FMP included: 

 identifying specific flood-related issues and obtaining relevant information such as 
affected landholders and the history of the issues 

 obtaining relevant survey and flood information relating to the floodplain 

 developing familiarisation with the floodplain and identifying any issues not raised by 
the landholders, and 

 confirming flowpaths. 
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The identified issues raised were discussed and addressed during the Lower Coxs Creek 
Floodplain Management Committee meetings. 

The FMP was publicly exhibited from 21 May to 20 July 2012 and three submissions were 
received. The issues raised in the submissions have been addressed, and where 
appropriate, the FMP has been amended. 

2.3.1 The Lower Coxs Creek Floodplain Management Committee 

The Lower Coxs Creek Floodplain Management Committee (FMC) was established in 
2000 to provide a focal point for the community consultation process in developing the 
FMP. The committee represented the community (landholders), stakeholder groups 
including the State Emergency Services, Landcare, the Water Users Association, 
members of the local Aboriginal community and agencies including Gunnedah Shire 
Council, NSW Fisheries, OEH and the Office of Water (members of the committee are 
listed in Appendix E of the FRMS). 

Two meetings were held during the preparation of the FMP to discuss and review options 
and to develop criteria for the FMP. An additional meeting was held to discuss 
submissions to the public exhibition. Through the FMC and landholder interviews, the 
consultation strategy provided opportunities for the community to make informed 
decisions and provide input into the FMP. For more details on the consultation process 
refer to the FRMS. 
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3 Floodplain management principles 
An FMP is designed to cater for flows, provide flood mitigation, encourage sustainability 
and maintain and enable flooding to flood dependent ecosystems. In consultation with the 
Lower Coxs Creek FMC, a set of floodplain management principles consistent with these 
objectives was adopted for this plan. 

The adopted floodplain management principles were used as a guide for the purpose of 
making decisions when assessing management strategies and options for the FMP. The 
adopted floodplain management principles conform with the general matters for 
consideration with respect to flood control work approvals, set out in s. 166C(1) of Part 8 
of the Water Act. 

The principles adopted for the FMP are: 

1. Defined flood flowpaths must possess adequate hydraulic capacity and continuity to 
enable the orderly passage of floodwaters through the floodplain. 

2. Any system of flood flowpaths should conform as closely as is reasonable to the 
natural drainage pattern. 

3. Flowpaths should be equitably distributed (between adjacent landholders) and 
consistent with natural/historical flowpaths. 

4. Environmental issues related to the floodplain management plan need to be identified 
and investigated. This includes developing strategies for flood dependent ecosystems 
such as wetlands, riparian vegetation, and any other environmentally sensitive areas. 

5. The exit of floodwaters from defined flood flowpaths should be at rates and depths 
similar to those that would have been experienced under natural/historical conditions 
and should discharge as close as practicable to the location of natural/historical flood 
flowpaths. 

6. Sufficient pondage must be retained on the developed floodplain so that the flood 
peak travel time is not unduly accelerated to downstream users, or its height 
increased. 

7. Velocities of flood flow in defined flood flowpaths should be minimised and be of an 
order which would not cause erosion or increased siltation under various land uses. 

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

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

10. Should the community agree, there might be scope to depart from the 
natural/historical drainage pattern, provided it is hydraulically and environmentally 
feasible. 

11. Due regard must be given to  government policy and legislation. 

12. All distribution of flows affected by earthwork development should be considered and 
reconciled in volumetric terms across the entire cross-section of the floodplain, and 
not just in the region where localised effects are expected. 

13. Provision should be made for local drainage. 

These principles are reflected within the FMP through adopted assessment criteria and 
will be applied by the Office of Water when considering Part 8 applications under the 
Water Act. 
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4 Plan implementation 

4.1 Roles and responsibilities 

The aspects of the FMP relating to works on the floodplain will be regulated under Part 8 
of the Water Act. 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 
(refer to Section 6.4.2 for ‘best management practices’). 

Successful implementation of the FMP depends largely on community ownership. 
Landholders should encourage one another to use appropriate land-use management 
practices and undertake the required modifications to existing flood control works 
(Section 6). The roles of the relevant stakeholders in relation to the FMP implementation 
are listed below in Table 1. 

Table 1: Implementation roles and responsibilities 

Stakeholder group/ 
Relevant agency 

Responsibilities 

Lower Coxs Creek FMC • Provide local and specialist input to the preparation of the FMP.  

NSW Office of Water • Oversee the implementation of the FMP by reviewing and determining 
applications for works on the FMP floodplain as set out in the FMP under 
the amended Part 8 of the Water Act. 

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

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

• Undertake compliance investigation into alleged breaches of Part 8 of the 
Water Act/WMA. 

• Perform ongoing monitoring of future floods including reviewing the 
performance of existing structures and undertaking flow gauging as 
required.  

OEH • Provide a technical advisory role to the Office of Water. 

• Coordinate the collection of flood data, subject to resource availability, and 
provide a flood monitoring report to the Office of Water at the completion of 
the monitoring investigations, including recommendations to enable further 
licensing and compliance action in relation to rural FMPs. 

Local landholders • Undertake the required modifications to existing flood control works (with the 
direction of the Office of Water) and recommended land-use and creek 
management strategies. 

• Ensure that the legislation and policy controls are adhered to and that 
approval is obtained from the Office of Water for upgrading and maintaining 
works. 

• Monitor future flood events and the performance of the flowpaths 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.  

Local councils • Undertake road level adjustments and causeway/culvert construction in 
accordance with the assessment criteria. 
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4.2 Part 8 approval process for flood control works 

4.2.1 General 

All proposed and existing flood control works within the FMP floodplain require approval 
under Part 8 of the Water Act. The NSW Office of Water is responsible for all licensing 
and compliance functions under the Act. Where no approval exists, the Office of Water 
may take compliance action(s) in accordance with the Act. 

4.2.2 Works that require approval 

Any works requiring approval under Part 8 of the Water Act are defined as ‘controlled 
works’. These include: 

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 

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

However, a ‘controlled work’ does not include any works declared not to be a controlled 
work, or a work in respect of which a licence or approval is in force under Part 2, 5, or 9 of 
the Water Act. 

In the FMP, a ‘controlled work’ within the meaning of Part 8 is referred to as a ‘flood 
control work’. 

4.2.3 Applying for approval 

To lodge an application for approval of flood control works, a Part 8 application form 
(Appendix C) must be completed and submitted to the Office of Water. 
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The following must accompany the application form: 

 an application fee 

 a detailed locality plan showing the location of the works and providing full details of the 
proposal, including specifications of the dimensions and design of the works, and the 
construction materials 

 a detailed survey plan adopting Australian Height Datum (AHD) showing survey levels 
relevant to established and/or proposed works 

 supporting information that may help in the determination process (the applicant should 
get in touch with the nearest Office of Water office for details) 

 for non-complying works, a report on the hydraulic and environmental impacts, 
(including an assessment against the hydraulic and environmental criteria outlined in 
Section 8) must accompany the application. 

It is important that all information requested by the Office of Water be provided to allow 
proper consideration of the application. If the requested information is not provided, the 
Office of Water may refuse to deal with an application. 

4.2.4 Determination process 

All applications for works under Part 8 of the Water Act, including works considered to be 
complying with the FMP, must proceed through a set process before the Office of Water 
(on behalf of Water Act Ministerial Corporation) determines the application under s. 171 of 
the Act. This process includes (but is not limited to) the following: 

Section 166C of the Water Act 1912 

The Office of Water must have regard to the matters for general consideration outlined in 
s. 166C, including: 

 the contents of any relevant FMP or any other relevant Government policy 

 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 

 the effect or likely effect on water flows in downstream river sections 

 any geographical features, or other matters of Aboriginal interest that may be affected 
by a controlled work 

 the effect or likely effect of a controlled work on the passage, flow and distribution of 
flood waters 

 the effect or likely effect of a controlled work on existing dominant flowpaths or exits 
from flowpaths, rates of flow, flood water levels and the duration of inundation 

 the protection of the environment, and 

 any other matters relating to the desirability or otherwise of a controlled work. 

Part 5 of the Environmental Planning and Assessment Act 1979 

All applications must undergo assessment under Part 5 of the EP&A Act. The factors to 
be considered include the following: 
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 any environmental impact on a community 

 any transformation of a locality 

 any environmental impact on the ecosystems of the locality 

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

 any effect on a locality, place or building having aesthetic, anthropological, 
archaeological, architectural, cultural, historical, scientific or social significance or other 
special value for present or future generations 

 any impact on the habitat of protected fauna (within the meaning of the National Parks 
and Wildlife Act 1974) 

 any endangering of any species of animal, plant or other form of life, whether living on 
land, in water or in the air 

 any long-term effects on the environment 

 any degradation of the quality of the environment 

 any risk to the safety of the environment 

 any reduction in the range of beneficial uses of the environment 

 any pollution of the environment 

 any environmental problems associated with the disposal of waste 

 any increased demands on resources (natural or otherwise) that are, or are likely to 
become, in short supply 

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

Part 5 of the EP&A Act also requires that the effect of a proposed activity on threatened 
species, populations or ecological communities, or their habitats, must be considered. 

Floodplain management plans: The Office of Water must consider the FMP and 
information contained within the FMP including principles, assessment criteria and any 
recommendations. 

Other management plans: The Office of Water must have regard to the contents of any 
other applicable management plan or policy, including those dealing with the delivery of 
environmental water as specified under section 8 of the WMA. 

Aboriginal heritage assessment: The Office of Water will liaise with the Country, Culture 
and Heritage Division of OEH to assess Aboriginal heritage issues associated with 
individual applications. Applications will be assessed in accordance with the National 
Parks and Wildlife Act. 

Additional information: The Office of Water must consider any additional information 
that has been provided by the applicant. 

4.2.5 Possible determinations 

The Office of Water will inform the applicant as soon as practicable of the determination of 
an application for a flood control work. The general terms of approval should be 
comprehensive enough to cover all of the constraints (terms and conditions) that may be 
applied to the relevant Part 8 approval. Under the Water Act, there are three (3) possible 
determinations: 
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 approval of the application 

 approval of the application subject to conditions, or 

 refusal of the application. 

In certain circumstances there may be a right of appeal to the Land and Environment 
Court in respect of a determination under the Act. Before making a determination in 
respect of an application for flood control works, the Office of Water is required to decide 
whether the works do or do not comply with the FMP. 

4.2.6 Typical approval conditions 

The following is a list of typical conditions that can be attached to an approval. This list is 
not exhaustive and conditions more specific to the property and proposal are likely. 

 Works may be constructed on property ‘X’ in accordance with the location, nature, 
heights, flowpath width and boundary corridors as specified in the FMP. 

 The works shall be constructed and maintained in a manner that will minimise the 
possibility of damage being occasioned to them or resulting from them to any public or 
private interest. 

 If, during the currency of this approval, a floodplain investigation by the Office of Water 
reveals that the work(s) should be modified in the public interest so as to permit a more 
satisfactory flow of water within the floodplain, the landholder shall, upon receipt of 
notice by the Office of Water, modify the work(s) in accordance with the notice. 

 The height of the controlled work(s) between the points marked ‘A’ and ‘B’ on the plan 
shall not exceed ‘Y’ metres above the natural surface level. 

 The controlled works between the points marked ‘C’ and ‘D’ on the plan shall be set 
back not less than ‘Z’ metres from the nearest boundary of the property. 

4.2.7 Unauthorised works 

The amended Water Act strengthened the Office of Water’s ability to deal with 
unauthorised works. Unauthorised controlled works include the following: 

 works where there is no approval in force 

 works that have been constructed otherwise than in accordance with an approval that 
is in force, and 

 works that have not been constructed in accordance with the conditions of an approval. 

It is an offence to construct a controlled work otherwise than in accordance with an 
approval that is in force, or to fail to comply with the conditions of an approval. 

Where unauthorised works are identified, the Office of Water may direct that one or more 
of the following types of work be carried out by issuing a notice under s. 180D of the 
Water Act: 

a) work to remove, modify, repair or restore the controlled work or to render the work 
ineffectual 

b) work to repair any damage caused by the controlled work (including any damage 
caused to any specified land, river, lake, structure or vegetation, or to the 
environment) 
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c) work to ensure that any specified land, structure, river, lake or vegetation, or the 
environment, will not be damaged or adversely affected, or further damaged or 
further adversely affected, by the controlled work, and 

d) without limiting (a) to (c) above, work to correct or restore any alteration caused by 
the controlled work to the flow of water into or from, or the quantity of water 
contained in, any specified river or lake. 

It is an offence to fail to comply with a direction. 

In the event of the occupier not complying with the served notice, the Office of Water can 
carry out the work and recover the costs incurred in doing such work. The Office of Water 
is not required to give any prior notice of its decision to exercise these powers. The 
occupier can appeal such action to the Land and Environment Court. 

4.2.8 Complying works 

Under s. 168B(2) of the Water Act, a flood control work is to be assessed as a complying 
work if the Office of Water is satisfied that the work complies with the FMP for the area in 
which the work is situated or proposed to be constructed. Within the FMP floodplain, 
complying flood control works are defined as: 

 proposed or existing (unapproved) works that are consistent with the assessment 
criteria in Section 7, or 

 existing (unapproved) works to be modified in accordance with the required 
modifications, as specified in Table 3. 

A landholder will be required to provide the necessary supporting information to 
demonstrate that the application is a complying work. If an existing (unapproved) or 
proposed flood control work is complying, the application for approval will be determined 
by the Office of Water without the need for advertising to canvas third-party objections. 
Although the majority of approvals for complying works are likely to be straightforward and 
expedient, they will not be automatically approved and will be subject to the determination 
process outlined in Section 4.2.4, including assessment against the matters raised in 
s. 166C of the Water Act and Part 5 of the EP&A Act (see Section 2.1.3). 

4.2.9 Non-complying works 

Under s. 168B (3) of the Water Act, a flood control work is to be assessed as a non-
complying work if the Office of Water is not satisfied that the work complies with the FMP 
for the area in which the work is situated or proposed to be constructed, or if the flood 
control work is situated or proposed to be constructed in an area that is not the subject of 
a floodplain management plan. For the FMP floodplain, non-complying flood control works 
are defined as: 

 proposed or existing (unapproved) works that are not consistent with the assessment 
criteria in Section 7, or 

 existing (unapproved) works that are not modified in accordance with the required 
modifications, as specified in Table 3. 

Non-complying works may be considered for approval after a detailed investigation of 
hydraulic, environmental, social and economic impacts. The cumulative impact of the 
proposal on flooding characteristics will need to be comprehensively addressed in the 
application. Hydraulic, environmental and socio-economic impacts will be assessed 
against the criteria specified in Section 7. Environmental impacts will also be assessed 
under Part 5 of the EP&A Act. 
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The cumulative impact of the proposal on flooding characteristics will need to be 
comprehensively addressed in the application. It is important to understand that it is the 
applicant’s responsibility to provide the necessary technical details to support an 
application. Where requested supporting information is not furnished, the Office of Water 
can refuse to deal with the application. 

Applications for non-complying works must be advertised and third-party objections 
sought before the determination of the application. If an objection is received that cannot 
be resolved, compulsory mediation will be required. The Office of Water may request 
additional supporting information from the party who lodged the objection, with failure to 
do so possibly resulting in the objection being rejected. If the Office of Water grants an 
approval for an application and an objection has been made, the Office of Water must 
notify the objector of its determination. The objector may appeal against the determination 
in the Land and Environment Court 

4.2.10 Floodplain harvesting works 

Floodwaters play a vital role in replenishing the floodplain and wetland environment and 
are an important water source for many NSW irrigators. 

The NSW Government is developing the Floodplain Harvesting Policy to ensure that 
floodplain harvesting is appropriately licensed, is sustainable for the long term, and will 
meet the requirements under the Murray–Darling Basin Ministerial Council Cap and the 
National Water Initiative. The National Water Initiative requires New South Wales to 
establish a framework for managing activities that have the potential to intercept 
significant volumes of water. 

4.2.11 Roads and railways 

Roads and railways (and associated bridges, culverts and road works) vested in local 
government or state government agencies are declared by order as non-controlled works 
under s. 165(2) (a) of the Water Act. However, the agencies constructing these works are 
required to assess the works’ environmental impact under the EP&A Act. 

Any constructed farm roads or tracks on the floodplain are ‘controlled works’ for the 
purposes of Part 8 of the Water Act and require approval in the same manner as 
proposed levees or drains. 

For works undertaken on regional roads and state and national highways, the roads 
authority follows the procedure set out in s. 29 of the Roads Act 1993. Under the Act, 
roads authorities are required to go through a public consultation process before 
undertaking the proposal. Landholders may make submissions with respect to the 
proposed road levels. After considering any submissions, the roads authority may proceed 
with the proposal, with or without alteration, or abandon the proposal. 

For work undertaken on shire roads, a simplified informal procedure is usually adopted. 
Usually a formal design is not prepared. The new construction is typically based on the 
existing road levels and the final levels determined on site. At the construction phase, the 
council’s superintendent approaches landholders to discuss matters that may affect their 
interests, and their suggestions and objections are considered, where appropriate. 

Prior to undertaking any work on public roads, the local council should consider the aim of 
achieving and maintaining natural flood flow distribution. Councils need to consider 
potential impacts of road works for all flood sizes on a cumulative basis and for the entire 
floodplain system, not simply on a local scale. 
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4.2.12 In-stream works 

There are a number of in-stream earthworks present within the watercourses of the FMP 
floodplain, mostly in the form of low level embankments constructed for vehicle crossing 
purposes. These low level banks were identified in the FRMS report (DNR 2007) but are 
not specifically addressed in the FMP. Depending on their intended purpose, in-stream 
works require one of the following types of authorisation: 

 controlled activities approval under the WMA (for vehicle crossings) 

 water supply works approval under the WMA (where water supply works are 
constructed on streams listed in a water sharing plan), or 

 licensing under Part 2 of the Water Act (where water supply works are constructed on 
streams not listed in a water sharing plan). 

Authorisation is subject to endorsement by the NSW Department of Primary Industries 
under the requirements of the Fisheries Management Act 1994. 
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5 FMP flowpath network 

5.1 General 

The inherent floodplain geomorphology and the impact of human intervention have 
resulted in a complex drainage pattern on the FMP floodplain consisting of major drainage 
lines and overland flowpaths. The FMP flowpath network shown on Figure 3 (Appendix B) 
has been defined from hydraulic modelling of the floodplain and a consideration of pre-
development and post-development drainage patterns based on remote sensing and 
consultation with landholders. 

5.2 Hydraulic assessment overview 

Implementation of floodplain management measures requires a detailed understanding 
and knowledge of flooding behaviour within the FMP floodplain. To supplement available 
information on historical flood events, computer-based hydraulic models can be used to 
simulate flooding behaviour. Information derived from hydraulic modelling includes flood 
flow distribution, flood levels, and flood flow velocities within the floodplain. 

Hydraulic models are used to assess the impact on flood behaviour of structural 
management options and any proposed flood control works. 

The FMP floodplain was hydraulically modelled using a fully dynamic, networked one-
dimensional hydraulic model known as the Danish Hydraulic Institute’s MIKE 11 model. 
MIKE 11 is a commercially available engineering package specifically designed for 
unsteady flow computation, particularly in river and floodplain systems. The software 
program has built-in functions for handling hydraulic structures such as culverts and weirs. 

For more detailed information regarding the hydraulic modelling of the Lower Coxs Creek 
floodplain system, including input data and calibration methods, refer to Section 2.2 of the 
Lower Coxs Creek FRMS. 

5.3 The FMP flowpath network and design flood event 

The flowpath network identifies (as far as practicable) the natural flood flow distribution to 
minimise flood risk and to protect the floodplain environment. To achieve this and enable 
the passage of floodwater across the FMP floodplain there are two primary requirements: 

1. hydraulic requirements: establish and maintain the flowpath network to provide an 
orderly passage of flood flow through the Lower Coxs Creek system and onto 
downstream floodplain environments, and 

2. environmental requirements: ensure all identified flood dependent ecosystems of 
conservation value are exposed to the flooding regime and minimise the potential for 
soil erosion and scour during floods. 

The FMP flowpath network identified in Figure 3 (Appendix B) delineates areas of the 
floodplain that allow the orderly passage of the 1971 (30 year average recurrence interval 
(ARI)) flood event. The location of flood control works relative to the FMP flowpath 
network is a key consideration in the approval process. 

The design flood is the event used for the hydraulic design of the flowpath network in the 
FMP floodplain. It was applied to determine the distribution of water across the floodplain. 
The 1971 flood (30 year ARI) was adopted as the design flood for the main floodplain 
flows in Coxs Creek as it was a significant historical flood and well remembered by the 
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community. The 20 year ARI event, which is typically used in determining soil 
conservation measures, was adopted as the design flood flow in floodplain areas where 
local runoff is the main source of flooding. 

Flow estimates of these floods were used to assess flowpaths and the modifications 
required to existing works. For more information on the design flood refer to FRMS 
Section 2.2.2. 

The selection and adoption of the design flood is aimed at producing an equitable 
distribution of floodwater across the floodplain that enables floodwater access to flood 
dependent ecosystems, optimises the use of rural land for agricultural pursuits and gives 
an acceptable level of flood risk for property and infrastructure. 

Decisions relating to the delineation of the flowpath network were largely driven by the 
floodplain management principles adopted by the Lower Coxs Creek FMC (Section 3). 
The hydraulic, environmental, social and economic, and legislative principles are all 
relevant to the delineation of the flowpath network; however, decisions have ultimately 
been made based on balanced consideration of all principles. 

The main flowpaths were determined from satellite images, aerial photographs, ground 
surveys, landholder knowledge and on-site inspections. The flowpath network is intended 
to maintain a natural flooding pattern to minimise flood risk and to support the floodplain 
environment. 

5.4 Modelling procedure 

MIKE 11 modelling for the FMP involved four distinct phases: 

 ‘Pre-development conditions’ modelling – Modelling of the floodplain system before 
the changes in land use from grazing to intensive cropping and development. The 
modelling was undertaken to obtain information on the natural flooding characteristics 
within the FMP floodplain. 

 ‘Existing conditions’ modelling – Modelling of the floodplain system after the 
floodplain had experienced significant irrigation development including current known 
works. The modelling was undertaken in order to quantify changes to the natural 
flooding characteristics across the floodplain in relation to the design flood and to 
identify issues associated with existing works. Identified issues are listed at Section 
1.4.2. 

 ‘Proposed conditions’ modelling – Existing floodplain conditions were modelled with 
various modifications to existing works to determine optimal solutions for areas with 
flood-related issues. The modelling process employed the design flood and calculated 
flood discharges and gradients to aid in assessing the impact of proposed 
management options on flood levels and velocities. 

 ‘Large event’ modelling – Floodplain behaviour was assessed using existing 
floodplain conditions for the 100 year ARI flood. Floodwater depth and velocity across 
the catchment were assessed to understand the impact of an extreme flood event on 
the floodplain. The modelling results provided useful information on where the flood 
may cause stress in terms of flood behaviour, erosion and impacts on infrastructure. 

The management issues were modelled collectively to determine their impact on 
surrounding areas as well as cumulative impacts. The models are suited to predicting the 
changes in flood behaviour due to existing or proposed floodplain development and to 
assist in the assessment of the various management options considered. 
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5.5 Maintenance of flowpaths 

To ensure the integrity of flow distribution, flowpaths and buffer zones may require 
ongoing maintenance. Siltation and growth of dense vegetation will reduce the operational 
efficiency and channel capacity of flowpaths, and this in turn will increase flood flow 
breakouts. 

There is a range of measures available under the Native Vegetation Act 2003 and certain 
provisions of the Native Vegetation Conservation Act 1997 that may allow thinning of 
vegetation in flowpaths within the FMP floodplain. Any person proposing to undertake 
vegetation clearing to maintain flowpaths should contact the Namoi CMA in the first 
instance. The method of thinning should be one that minimises soil disturbance and 
damage to non-target species. 

It is important to remember that the layout of the flowpath network is based on hydraulic 
and environmental requirements. To maintain the balance between hydraulic and 
ecological function, selective regrowth control of vegetation may be required. In order to 
achieve this, the following is recommended: 

 Regulated thinning for regrowth control within the floodplain. The clearing of regrowth is 
subject to differing requirements, depending on whether the vegetation is classified as 
protected regrowth or non–protected regrowth under the Native Vegetation Act. Any 
person proposing to undertake regrowth control as a form of flowpath or waterway 
maintenance should contact their local CMA for more details. 

 In the remaining parts of the flowpath network, regeneration should proceed and 
control only be carried out if flood monitoring analysis indicates it is necessary or a 
preferred option. 

It is equally important that flowpaths are maintained and regularly inspected for damage, 
with identified problems fixed promptly. Such maintenance should include slashing and 
desilting. 
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6 Floodplain management issues, actions and 
recommendations 

6.1 General 

The FRMS (DNR 2007) identified flood risk issues associated with flood control works on 
the FMP floodplain. These issues have been developed and carefully considered in the 
preparation of this FMP in relation to the floodplain management principles (Section 3) 
and hydraulic, environmental, social and economic impacts. A set of key actions, including 
modifications to existing flood control works, has been identified. The identified issues and 
required modifications to existing works, including priority timeframes, are detailed in 
Section 6.3 and illustrated in Figures 8 to 18 (Appendix B). 

It is important to remember that all proposed and existing flood control works within the 
FMP floodplain require approval under Part 8 of the Water Act. If no approval exists, the 
Office of Water may take the relevant action(s) under the Act. Refer to Section 4.2 for 
further details regarding approval of flood control works and administration of the FMP 
under Part 8 of the Water Act. 

6.2 Staging of FMP outcomes 

The implementation of actions under this FMP has been prioritised and a staged approach 
recommended, as shown in Table 2. 

Table 2: FMP priority actions 

Priority Interpretation 

High The recommended actions are vital to ensure adequate performance of the FMP 
flowpath network. The responsible party will initiate consultation and action within 
6 months of gazettal of this plan and have the works completed within 18 months of 
gazettal. 

Medium These measures are important for hydraulic and/or environmental reasons. The 
responsible party will initiate consultation and action within 12 months of gazettal of 
this plan and have the works completed within 3 years of gazettal.  

Ongoing These measures require continuing maintenance of existing works and flowpaths.  

 

6.3 Identified issues and required actions 

Table 3 lists flood control works that have been assessed as requiring modification. These 
works require approval under Part 8 of the Water Act. Refer to Section 4.2.3 for 
information on applying for approval. Refer to Figures 8 to 18 (Appendix B) for further 
details on the works. 
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Table 3: Identified flood issues and actions 

Location 
Issue and 
figure 

Concern(s) Required actions Responsibility Priority 

‘Tourable’ 
Break 

Issue 1 

Figure 8 

• Flood control work located on 
‘Tourable’ is blocking the natural break 
/ passage of the flood water, confining 
the overland flow to the river. 

• The development has resulted in the 
reduction of floodwaters breaking from 
Coxs Creek to the eastern floodplain 
resulting in confining flows in the river. 

• The levee bank either needs to be modified to 
a limited height of 0.5 m or removed. This will 
allow the natural flowpath of the floodplain to 
be restored and prevent the concentration of 
extra flows in the river. 

Landholder High 

‘Carnarvon’ 
Break 

Issue 2 

Figure 9 

• Flood control works (storage bank and 
supply channel) located on ‘Carnarvon’ 
are diverting flood flows.  

• Supply channel needs to be maintained at a 
limited height of 0.5 m so that large floods 
can pass over with minimal redistribution. 

Landholder High 

Issue 3A 

Figure 10 

• Flowpath on western edge of ‘Booloola’ 
is being diverted to the west. 

• Natural surface level must be maintained to 
the west of 3A. 

Landholder High ‘Booloola’ 

Issue 3B 

Figure 10 

• Flood control works impede the 
passage of local floodwaters through 
‘Booloola’ to ‘Carnarvon’. 

• A clear opening at natural surface level of 
15 m (‘Booloola’/‘Carnarvon’ boundary) must 
be maintained to allow for the northerly 
passage of floodwater to ‘Openview’. 

• Recess channel to be blocked to stop 
redistribution of flood flows from 3B to 3A. 
Block drain at an appropriate location west of 
3B (opening). 

Landholder High 

‘Willowglen’ Issue 4 

Figure 11 

• Identified natural breakout area. • The northern bank along the waterway must 
be maintained at the natural ground surface 
level. 

Landholder High 
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Location 
Issue and 
figure 

Concern(s) Required actions Responsibility Priority 

Issue 5A 

Figure 12 

• Runoff from ‘Booloola’ crosses the 
property and combines with Coxs 
Creek overflows into the central 
waterway on ‘Plainview’. 

• The existing opening (20 m) in the 
bank along the ‘Openview’/’Plainview’ 
boundary is inadequate to carry this 
overflow. 

• Waterway opening with a minimum width of 
50 m in the bank along the 
‘Openview’/’Plainview’ boundary is required. 

• Adjacent flood control works should be 
maintained at a height of 0.5 m. 

Landholder High ‘Openview’/ 
‘Plainview’ area 

Issue 5B 

Figure 12 

• Existing flood control works are 
constricting flood water, causing flood 
water to be concentrated. 

• Waterway needs to be vegetated to prevent 
scouring associated with velocity of water 
flow. If scouring occurs further precautions 
will be required to limit the water velocity. 

• Adjacent works need to be set back 120 m 
from boundary and limited to 0.5 m. 

• Levee needs to be modified at the northern 
end to a 45° angle, to allow flood flows to 
spread across the full width of the causeway. 

Landholder High 

‘Fairwinds’ 
Breakout 

Issue 6 

Figure 13 

• Identified natural break to the eastern 
floodplain. 

• The area around the breakout is to be 
maintained and kept open. 

• The breakout area in particular and flowpaths 
should be maintained with good vegetation 
cover to prevent scouring (see Section 6.4). 

Landholder Ongoing 

‘Kiroo’ Break Issue 7 

Figure 13 

• Identified natural break to the eastern 
floodplain. 

• The area around the breakout is to be 
maintained and kept open. 

• The breakout area in particular and flowpaths 
should be maintained with good vegetation 
cover to prevent scouring (see Section 6.4). 

Landholder Ongoing 

‘Ramornie’/ 
‘Tara’ area 

Issue 8 

Figure 14 

• Identified natural break. 

• Water must flow through property 
towards Quia Creek. 

• The area around the breakout is to be 
maintained and kept open.  

Landholder Ongoing 
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Location 
Issue and 
figure 

Concern(s) Required actions Responsibility Priority 

‘Lynden’ Break Issue 9 

Figure 15 

• Identified natural break to the eastern 
floodplain. 

• The area around the breakout is to be 
maintained and kept opened. 

• The breakout area in particular and flowpaths 
should be maintained with good vegetation 
cover to prevent scouring (see Section 6.4). 

• Careful conservation farming practices must 
be undertaken if farmed (see Section 6.4). 

Landholder Ongoing 

‘Fresh Fields’ 
Break 

Issue 10 

Figure 16 

• Identified natural break to the eastern 
floodplain. 

• The area around the breakout is to be 
maintained and kept open. 

• The breakout area in particular and flowpaths 
should be maintained with good vegetation 
cover to prevent scouring (see Section 6.4). 

• Other works on the north side of the flowpath 
area should be maintained at a height of 
0.5 m. 

Landholder Medium 

‘The Willows’ 
area 

Issue 11 

Figure 17 

• Concern that flood control works at 
present do not make adequate 
provision for flood flows. 

• The shire road / causeway affects 
drainage of flows. 

• Main central flowpath to be maintained to a 
width of 500 m or greater. 

• The shire road causeways to be maintained 
and kept cleared of any obstructive 
vegetation and ensure best drainage. 

Landholder 

Council 

Medium 

Warragrah 
Creek 

Issue 12 

Figure 18 

• Warragrah Creek is an identified 
flowpath that flows into Coxs Creek 
during small floods. In major floods, 
flows back up along the creek and pass 
to the eastern flowpath. 

• Warragrah Creek should be kept clear and 
maintained as an effective flowpath. 

• An unobstructed flowpath adjacent to Mt 
Binalong to be maintained to a width of 500 m 
or greater. 

• Other works located adjacent to the flowpath 
in the southern area of ‘Milchengowrie’ should 
be maintained at a limited height of 0.5 m. 

Landholder Medium 
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6.4 Land-use management practices 

6.4.1 General 

A range of remedial land-use management practices to address issues within the Lower 
Coxs Creek floodplain was identified in the FRMS report (DNR 2007). These practices, 
which are listed below, are recommended to support the objectives of the FMP and to 
maintain and enhance the natural attributes of the floodplain environment. The 
recommended practices are consistent with management targets in the Namoi Catchment 
Action Plan (Namoi CMA 2012). Landholders are encouraged to contact the Namoi CMA 
for advice and assistance in implementing the practices. The CMA has a range of 
incentive funding programs available for on-ground works, and activities and training that 
aim to improve the natural resources of the catchment. 

6.4.2 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: 

 Establish and maintain a minimum riparian vegetation buffer zone along waterways 
(see Section 6.4.3). 

 Increase permanent vegetation cover with locally occurring native species, especially 
around environmentally sensitive and erosion risk areas (see Appendix B, Figure 6). 

 Preserve all remnant vegetation (including dead trees and fallen timber) and remove 
competitive weeds. 

 Exclude or limit stock from remnant vegetation and wetland areas to maintain and 
protect vegetation structure and diversity of habitat, as well as reduce soil compaction. 

 Minimise chemical use in the vicinity of wetlands and undertake chemical activities 
(storing, loading and mixing) within controlled or bounded areas. 

 Undertake nutrient balance calculations so as to apply only as much fertiliser as the 
crop requires, and limit or avoid the use of residual chemicals when cropping flowpaths 
on the floodplain. 

 Encourage or increase groundcover appropriate to the conditions. 

 Undertake conservation farming practices for cultivated areas, including 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 the Australian Cotton 
Industry Best Management Practices Manual; Williams & Williams 2000). 

 Avoid farming and grazing of gullies and depressions. 

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

It is important to be aware that significant accumulation of herbicides in waterways results 
from off-stream activities. Some herbicides readily bind with soil particles, which may then 
be mobilised by water. Wherever feasible, weed control should be carried out utilising 
non-herbicide methods. These include biological control, slashing, mulching, hand 
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removal, and controlled grazing. Often a combination of herbicide and non-herbicide 
based methods is most appropriate. Many herbicides and surfactants (a product included 
in or added to herbicide to improve leaf penetration) are toxic to aquatic and riparian 
plants and animals. These should never be used in the immediate vicinity of a waterway 
or wetlands. 

The Pesticides Act 1999 is the primary legislative instrument controlling the use of 
pesticides in New South Wales and is administered by OEH. The underlying principle of 
the Pesticides Act is that pesticides must only be used for the purpose described on the 
product label and all the instructions on the label must be followed. All pesticide users 
should make every reasonable effort to prevent damage occurring from the use of a 
pesticide, such as off-target drift onto sensitive areas, or harm to endangered or protected 
species. 

6.4.3 Riparian buffer zones 

Riparian vegetation provides multiple benefits for improving water quality, land 
degradation (soil), salinity and terrestrial and aquatic biodiversity. Riparian vegetation 
supports a greater diversity of plants and animals than non-riparian vegetation. This is a 
result of the wide range of habitats and food types, proximity to water, microclimate, and 
ability to provide refuge. Many native plants and animals are found only, or mainly, in 
riparian lands; these areas are therefore essential to these animals for all or part of their 
life cycles (DNR 2005). 

Careful management and protection of riparian land is essential. The Native Vegetation 
Regulation 2005 defines minimum riparian buffer distances to maintain or improve 
environmental outcomes for water quality. It is recommended that these buffer distances 
are used as a guide for establishing and maintaining riparian vegetation as outlined in the 
best management practices in Section 6.4.2. The buffer distances that apply to the FMP 
floodplain are shown in Table 4. 

Table 4: Definition of riparian buffer distances 

Size of stream or wetland 

Location Minor watercourses, 
flood runners and 
effluents 

Minor creeks and 
lagoons 

Minor rivers, minor 
wetlands and 
major creeks 

Major rivers and 
important wetlands 

Western Slopes 
& Plains 20 m 40 m 60 m 100 m 

Source: Native Vegetation Regulation 2005, Environmental Outcomes Assessment Methodology. 

For streams, riparian buffer distances are measured on both sides of the stream from the 
top of the bank if this is defined, otherwise from the centre of the stream. If a stream has 
more than one bank on either side, the bank closest to the main channel should be used, 
to protect vegetation on and within the stream banks. For wetlands, riparian buffer 
distances are measured on all sides from the wetland limit. If a wetland has more than 
one bank, the bank closest to the wetland area should be used. 

Landholders will benefit from maintaining adequate riparian buffer zones in terms of 
improving water quality and minimising land degradation and restoration expenses. For 
more information on riparian buffer zones contact the Catchment Coordinators at the 
Namoi CMA office. 
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7 Assessment criteria for flood control works 

7.1 Overview 

In order to apply the floodplain management principles, assessment criteria have been 
developed which include specific hydraulic, environmental and socio-economic factors for 
assessing the impact of flood control works on flood flows and floodplain function. The 
criteria are designed as a tool to assess management options and support the decision-
making process by balancing flood risk, socio-economic and environmental factors, 
ensuring all relevant issues are considered. The adopted assessment criteria are based 
on a 30 year ARI flood event (design event). However, smaller and larger events may also 
need to be considered. 

The Office of Water will apply the adopted assessment criteria in reviewing applications 
for the approval of flood control works. Applications will be assessed against the 
assessment criteria and matters raised in s. 166C of the Water Act and Part 5 of the 
EP&A Act (Section 4.2.4). Flood control works in the FMP floodplain can include levees, 
channels, private roads and access tracks, drains, contour banks (constructed waterways) 
and other earthworks. 

The assessment criteria will be applied in a staged process. Hydraulic criteria are applied 
first and if impacts are acceptable or not finalised, works are further assessed against 
socio-economic and environmental criteria. Works that do not meet the criteria are 
determined to be non-complying works. The assessment criteria process is illustrated in 
the flow chart at Figure 2. 

Figure 2: Assessment criteria process for flood control works 
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7.2 Hydraulic assessment criteria 

Hydraulic impacts of works applications will first be assessed against the historical 
hydraulic criteria in Section 7.2.1. If works do not meet these criteria, their hydraulic effect 
will be assessed using the hydraulic limits criteria in Section 7.2.2. 

7.2.1 Historical hydraulic assessment criteria 

 Flood-tested impacts. Historically acceptable flood control works identified in 
Appendix B, Figure 7 have been assessed as having satisfactory hydraulic impacts. 

These are long-standing works that have undergone flooding without reports of 
unacceptable hydraulic impact. Investigation of these works in the FRMS determined that 
their hydraulic impact was not significant. 

7.2.2 Hydraulic limits assessment criteria 

Works not meeting the historical hydraulic criteria are assessed against the hydraulic 
limits defined in Table 5. The criteria define acceptable limits for the impact of works on 
afflux (increase in upstream flood level created by the structure’s obstruction to flow), 
velocity and flood flow distribution. Consideration must also be given to the cumulative 
effects of similar works constructed in the vicinity, or if others were to be developed to the 
same extent in the future. The limits of hydraulic impact for each of the criteria in Table 5 
are interpreted as follows: 

 Less than the lower limit: Flood control works have acceptable hydraulic impacts. 

 Between the lower and upper limit: Flood control works will be assessed using a 
merit-based approach, which requires that socio-economic impacts be considered 
(Section 7.2.4). Works not satisfying this criterion will be determined as having 
unacceptable impact and defined as non-complying works. 

 Greater than the upper limit: Flood control works will be determined as having 
unacceptable impact and defined as non-complying works. 

Table 5: Limits of hydraulic impact 

Lower limit Upper limit Criteria 

Works with an effect less than the lower 
limit to be deemed acceptable. 

Works with an effect greater than the upper limit 
to be deemed unacceptable. 

D
is

tr
ib
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n

 2% redistribution of pre-developed 
conditions on flood flows. 

Note: Flood flows are to be consistent 
with FMP flowpaths. 

The redistribution of flow is limited to a 2.5% 
increase for an individual property, and a total of 
5% cumulative for flowpath. 

Note: All other properties to receive water in a 
historical manner subject to floodplain 
management principle 5 (Section 3). 

V
el

o
ci

ty
 Not applicable. Velocities within flood flowpaths are limited to a 

50% increase from pre-developed velocities. 

Note: Velocities should not exceed maximum 
limiting velocities for various land uses as 
specified in Table 6.  

A
ff

lu
x The change in water level at a 

neighbour’s boundary to be 0.1 m 
compared to the pre-development flood 
level. 

The change in water level at a neighbour’s 
boundary to be a maximum of 0.2 m compared to 
the pre-development flood level. 
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Table 6: Maximum limiting velocities (m/s) 

Soil type Bare soil Crop 
Tussocky 
native pasture 

Improved 
pasture 
(matting) 

Black earths 0.3 0.6 0.8 1.2 

Grey clays and brown clays 0.4 0.7 0.9 1.3 

Red brown earths and red earths 0.5 0.8 1.0 1.4 

Source. Stace et al. (1968), Banks (1995, 1998) and Aveyard (1985). 

 

7.2.3 Environmental assessment criteria 

Works applications are assessed against the following environmental criteria, which 
include specific considerations of impact on soils, fish habitat and flood dependent 
ecosystems. 

 Soil condition and structure: Flood control works should not impose negative 
impacts on soil structure or condition. For example, works should not increase the 
potential for scour and erosion nor should they prevent beneficial flooding and 
rejuvenation of floodplain soils. 

 Fish passage: Flood control works should not block or restrict the free passage and 
migration of fish within the floodplain environment. 

 Cultural sites: Flood control works should not block or restrict the delivery of flood 
flows to any Aboriginal sites that rely on flooding regimes (such as scarred trees) or 
increase the potential for erosion or scour that may impact on Aboriginal sites. 

 Flood dependent ecosystems: Flood control works should not block or restrict natural 
flowpaths or flood water access to flood dependent ecosystems (wetlands and 
watercourses that rely on flooding to support plant and animal communities in them). 

 Groundwater recharge: Flood control works should not block or restrict flood flow to 
identified groundwater recharge areas. 

7.2.4 Socio-economic assessment criteria 

Works with hydraulic impacts between the lower and upper limits defined in Table 5 are 
assessed against the following socio-economic criteria. 

 Disruption to daily life: Unless previously agreed among all affected landholders, 
flood control works should not result in disruption to the daily life of surrounding 
landholders (e.g. property access). 

 Infrastructure damage: Flood control works should not cause a detrimental impact 
(e.g. increases in peak flood levels, velocities and drainage times) on any individual 
landholder or community infrastructure. 

 Equity: Landholders should not be exposed to increased flood risk due to the 
development of flood control works (including works constructed for flood protection) on 
neighbouring properties. 
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8 Environmental assessment of the FMP 

8.1 Overview 

A number of the floodplain management principles and assessment criteria adopted in the 
FMP promote a system of flowpaths, based on natural floodplain drainage patterns of the 
floodplain environment. Hence, the FMP provides a flowpath network that approximates 
the natural flood flow distribution. This allows for the orderly passage of flood flows 
through the system, enables the structural stability of streams and maintains core 
inundation of the floodplain and flood dependent ecosystems (refer Appendix B, Figure 6). 

The environmental assessments undertaken to determine the anticipated environmental 
impacts of the FMP on the floodplain environment are summarised in Section 3.6 of the 
Lower Coxs Creek FRMS. When assessing the environmental impact of the FMP, current 
floodplain conditions were used as a basis for comparison. Impacts of the FMP were 
assessed at a strategic level by considering the potential impacts on components of the 
floodplain environment. 

8.2 Environmental impacts 

Table 7 summarises the anticipated impacts of the FMP on components of the floodplain 
environment. 

8.3 Catchment impacts 

The catchment directly upstream of the FMP floodplain is included in the Upper Coxs 
Creek floodplain management plan (DNR 2005). The principles that guided decision-
making in that plan are consistent with those in this FMP, and consequently measures in 
both FMPs are expected to provide compatible outcomes. 

Coxs Creek joins the Namoi River at Boggabri just downstream of the FMP floodplain. 
The Namoi floodplain downstream of Boggabri contains most of the natural wetlands in 
the catchment (Eco Logical 2008). Implementation of the FMP is expected to have a 
positive effect on downstream floodplains as a result of a more natural flood flow 
distribution and the removal of significant barriers to flood flow. This will assist in 
supporting the ecological values of downstream floodplains over the long term. 
Implementation of the FMP will result in improved control of flow velocity and 
concentration and minimisation of soil erosion, with a positive influence on the flooding 
characteristics of downstream floodplains. 
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Table 7: Summary of Lower Coxs Creek FMP environmental impacts 

Component Expected impact 

S
o

ils
 

Flooding benefits floodplain clay soils by contributing moisture, sediment and nutrients. The 
soils regain their porosity and structure through a wetting and drying cycle. Blocking of 
floodplain soils by levees is expected to have an effect on soil condition. There are five soil 
groups found on the FMP floodplain: 

• Black earths – Alluvial black earths are the dominant soil type. They are very deep, well-
structured, highly pedal, medium to heavy clays with high to very high erodibility. 

• Grey clay – This soil type is usually found in waterlogged areas. They are deep, well-
structured, medium pedal, medium clays with low to medium dispersability, and medium 
to very high erodibility. 

• Red clays – These clays are usually found on low slopes. They are deep, well-structured, 
medium pedal, medium clays, with low to medium dispersability and medium to very high 
erodibility. 

• Brown clays and red/brown earths – Brown clays and red/brown earths occupy a small 
portion of the floodplain. They are reasonably deep, have solid structures ranging from 
average to poor depending on land use, generally lack peds, have low clay content, 
medium dispersability and medium to high erodibility. 

Erodibility differs with soil type, amount of cover, slope and soil structure. Within the FMP 
floodplain, rill and streambank (linear) erosion occur at a relatively large scale while sheet 
erosion is restricted to smaller areas (Appendix B, Figure 6). Moderate to severe rill erosion 
occurs in cropping areas mainly in the south-east and south-west of the floodplain. 

Streambank erosion has been recorded throughout the waterways, ranging from <1.5 m 
deep along the floodplain west of Coxs Creek and around the Goolhi district, to 1.5–3 m 
deep in places along Coxs Creek (DLWC 1997). Widespread cultivation, the lack of buffer 
zones along creeks and the concentration of flows by banks and waterways has contributed 
to stream bank erosion problems. 

Modifications to existing flood control works identified in the FMP will alleviate soil erosion 
issues. Additionally, hydraulic and environmental criteria identified in the FMP for use in the 
assessment process for flood control works specifically address velocity, soil erosion and 
scour issues. The FMP flowpath network has been designed to enable the orderly passage 
of the 30 year ARI design flood through the system, reducing the potential for scour and 
erosion. Floods larger than 30 year ARI could result in localised erosion and scour due to 
overtopping of flood control works. The FMP is expected to maintain core floodplain 
inundation which will benefit soil condition and stability within the FMP floodplain.  

F
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o
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 d
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Flood dependent ecosystems include floodplain wetlands and watercourses that rely on 
flooding to support associated plant and animal communities. Mapping carried out for the 
Namoi CMA (Eco Logical Australia 2008) has identified five wetlands within the FMP 
floodplain (Appendix B, Figure 6). Of these, one site is a constructed storage with identified 
wetland values. 

Flood dependent vegetation is limited to remnant pockets (Appendix B, Figure 6). This 
mostly comprises river red gum (Eucalyptus camaldulensis) woodland which extends along 
Coxs Creek and tracts of clay plain grassland. The threatened slender Darling pea 
(Swainsona murrayana) may occur in local floodplain habitats based on known habitat 
preferences. There are no flood control works affecting flood connectivity to existing stands 
of flood dependent vegetation. 

The FMP flowpath network approximates the natural flood flow distribution and connects to 
identified wetlands, watercourses and areas of floodplain vegetation within the FMP 
floodplain. Assessment criteria in the FMP reasonably assure that this flow distribution will be 
maintained and future flood control works will not restrict floodwater access to these 
ecosystems. 

Land-use management practices recommended in the FMP to establish and maintain 
riparian buffer zones and permanent native vegetation cover in environmentally sensitive 
areas is expected to enhance the condition of flood dependent ecosystems in the long term.  
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Table 7: Summary of Lower Coxs Creek FMP environmental impacts, continued 

Component Expected impact 

F
au

n
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Fauna information extracted from the NPWS Wildlife Atlas (see FRMS) indicates that the 
FMP floodplain supports a range of species including waterbirds, terrestrial birds, bats and 
other mammals, reptiles and amphibians. There has been a significant change in fauna 
population size and diversity since the 1970s, due to large scale clearing of native floodplain 
vegetation for cultivation. Up to 39 threatened fauna species may inhabit the FMP floodplain 
based on known habitat preferences. Eight of these species have a dependence on flooding 
to complete their life cycles. Vegetation provides key habitat for fauna survival and 
maintaining vegetation diversity is essential to ensure the diversity and conservation of native 
fauna. 

Implementation of the FMP will maintain flood flow connectivity to remnant vegetation and 
wetland habitats and enhance the structural stability of watercourses. As a result it is 
expected to improve habitat quality and availability for fauna species. Land-use management 
practices recommended in the FMP to improve native vegetation cover are expected to 
enhance fauna habitat on the FMP floodplain.  

F
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h
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g
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A number of introduced species and 12 native fish species are known, or expected to be 
present within, and upstream of the FMP floodplain. Four of the native species, golden perch, 
silver perch, spangled perch and olive perchlet, are known to spawn successfully in response 
to flooding (refer to Table 7 in the FRMS). Silver perch and the western population of olive 
perchlet are listed as threatened in New South Wales. Flooding is important for native fish in 
a number of ways, as it: 

• releases nutrients and organic carbon from the floodplain 

• activates aquatic invertebrates (a major food source), and 

• provides connectivity between the river and floodplain which allows fish access to 
spawning and feeding locations. 

Native fish populations have declined in recent years, largely because many habitats, such 
as watercourses, wetlands and stream banks, have degraded. A study of barriers to fish 
passage in the Namoi catchment (DPI 2006) identified nine in-stream works (mostly low-level 
crossings) within the FMP floodplain. One of the works, a causeway on Dunnadie Creek, was 
assessed as presenting physical barriers to the natural migration and movement of fish, and 
identified as a priority for remediation. 

Proposed management measures under the FMP will enhance flood connectivity between 
watercourses and the floodplain. Identified works modifications will align flood flow patterns 
with the FMP flowpath network, leading to reduced erosion and scour and improved flow 
connectivity. Assessment criteria for proposed flood control works require consistency with 
the FMP flowpath network and specifically address fish passage issues. 

Recommended land-use management practices in the FMP to establish and maintain 
riparian buffer zones are expected to enhance fish habitat by providing improved food 
resources and shelter along drainage lines. 

W
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The high levels of nutrients, turbidity and pesticides detected (by OEH) in the vicinity of the 
FMP floodplain highlight the important link between land management practices and surface 
water quality. Nitrogen and phosphorus concentrations are significantly high downstream of 
the floodplain and are at or above levels at which algal problems are known to occur. These 
elevated levels are likely to have occurred from natural processes such as soil leaching and 
the use of fertilisers on summer and winter crops. Currently, the little information that is 
available indicates that salinity is not a problem in the vicinity of the floodplain. 

The FMP will allow the orderly passage of flood flow through the system, which will limit flow 
velocity and concentration and subsequently reduce the potential for scour and erosion. This 
is expected to improve surface water quality by minimising sedimentation and turbidity. 
Proposed measures will maintain flood flows to wetlands and watercourses and provide core 
inundation of the floodplain, which will assist in minimising future salinity issues by flushing 
salts from the soil surface and leaching salts through the soil profile. 
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Table 7: Summary of Lower Coxs Creek FMP environmental impacts, continued 

Component Expected impact 
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The FMP floodplain is located within a hydrogeological zone comprising the alluvial 
sediments of the Lower Coxs Creek Valley downstream from Mullaley. Groundwater levels in 
this zone have been monitored since the 1980s and show a long-term downward trend with 
large seasonal drawdowns of up to 30 m at some sites. There has been some water level 
recovery in recent years due to increased rainfall, minor floods and reduced groundwater 
extraction. The upstream area east of Goolhi has been identified by the Office of Water as a 
potential hotspot where groundwater levels are continuing to decline. A potential risk for the 
zone includes continued large drawdown, with the subsequent potential for water quality 
changes, as poorer water quality migrates towards the drawdown area. 

The alluvial recharge area in the FMP floodplain is shown Appendix B, Figure 6. The FMP 
will assist in maintaining and improving natural groundwater recharge by achieving a more 
natural flood flow distribution and increasing the likelihood (and duration) of the alluvial 
recharge area being subjected to flood flow inundation.  
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 Information on the location of recorded Aboriginal sites in the FMP floodplain has been 
obtained from the Aboriginal Heritage Information Management System. Recorded sites 
include scarred trees, artefacts, grinding grooves, a burial site and a stone arrangement. It is 
likely that additional sites of significance exist (undiscovered) within the FMP floodplain. 
Scarred trees may include species such as river red gum that depend on periodic flooding for 
their long-term health and are of particular relevance to this FMP. The six scarred trees 
recorded are adjacent to creeks or flowpaths and would be subject to ongoing flood access. 
Flood damage to on-ground Aboriginal sites (such as burial sites) may occur naturally. 
However, the FMP flowpath network will act to minimise flood velocities, in turn minimising 
erosion damage to these sites during floods.  
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9 Monitoring and review 

9.1 Performance indicators 

Following major floods, the performance of the FMP will be assessed against three sets of 
performance indicators: 

1. Existing and proposed flood control works are constructed, modified and maintained 
according to the FMP. 

2. Flowpaths within the FMP floodplain allow for the orderly passage of flood waters 
during a range of floods. 

3. Flowpaths within the FMP floodplain allow for the delivery of floodwaters to support 
floodplain ecosystems. 

The performance of the floodplain during floods would be assessed from information 
gathered during flood monitoring activities. This information should be measured against 
the FMP’s objectives. In particular, the following factors should be considered with 
comparison made to historical flood events: 

 hydraulic: 

– improved passage of flood waters through the FMP floodplain 

– structures performing to the agreed hydraulic criteria 

 environmental: 

– improved fish passage 

– improved habitat for plants and animals that utilise floodplains 

– increased flood connectivity to wetlands 

 economic: 

– reduced flood damage 

 social: 

– improved access during floods 

– clarity for the community in actions carried out during a flood. 

In order to assess the performance of the FMP against these indicators, a monitoring 
program as outlined below is proposed. 

There are a number of data sources that can be used to report on the performance 
indicators, such as flood monitoring, auditing of flood control works and results from flora 
and fauna surveys. The following monitoring program is proposed to assist in the 
performance assessment of the FMP. 

9.2 Flood monitoring 

Any surface water management scheme will require monitoring in mainstream flood and 
local catchment flow events to assess performance efficiency, to identify problem areas 
and to identify whether any modifications or upgrades are required. An effective 
monitoring program will require input from both OEH and landholders. Depending on the 
size of the flood, monitoring will range from simple observation to measuring of flows and 
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levels, followed by additional hydraulic analyses. The larger floods, nearing (and 
exceeding) the design flood levels, should be monitored in more detail. In particular, as 
the hydraulic modelling has a significant degree of reliance upon flow estimates, 
especially peak flows, it will be important to collect data to verify these estimates. OEH will 
lead the planning and implementation of monitoring programs and will seek input from the 
Office of Water, local councils and landholders. The following is recommended: 

 OEH/the Office of Water to undertake aerial photography, collection of survey and 
satellite imagery, collation of environmental data 

 the Office of Water to undertake stream gauging and flow measurements, and 

 where safe to do so OEH, the Office of Water and landholders should observe the 
performance of their part of the flowpath network, including marking high flood levels, 
estimating flow velocities, and taking photographs. Landholders should also collate 
environmental data such as the extent of floodplain vegetation regeneration, and 
waterbird and fish observations. 

9.3 Environmental monitoring 

Environmental monitoring during and after floods would determine whether required 
environmental works modifications are operating as planned and aid the assessment of 
the ecological impacts of local flooding. Environmental data would mainly consist of 
observations, with supporting photography wherever possible. The scale of flooding would 
influence the extent of data collected. In addition, OEH should undertake the collation of 
the following data: 

 performance of environmental works modifications during floods 

 wetland and other flood dependent ecosystems inundation 

 the presence of waterbirds and fish, and 

 regeneration of floodplain vegetation. 

Refer to Appendix D for detailed advisory notes on flood monitoring. 

9.4 FMP review 

FMPs adopted as Minister’s Plans under the WMA are required to be reviewed at five-
yearly intervals in order to determine whether their provisions adequately implement the 
water management principles of the that Act. In addition to this requirement, it is 
recommended that the FMP be reviewed: 

 after the incidence of a 20 year ARI flood event through the system 

 where significant changes occur to the factors influencing the decisions in the FMP 

 where impediments to implementation exist that warrant a review, or 

 where changes in future land-use are proposed which are outside those considered in 
the FMP. 

This review process may include reconvening the FMC in order to consult the various 
interest groups on their opinion of the flood event and of the performance efficiency of the 
FMP flowpath network. 
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Appendix A – Glossary and abbreviations 

Glossary 

Term Definition 

average recurrence 
interval (ARI) 

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

Australian Height 
Datum (AHD) 

A common national reference plane, relative to which survey heights are given. It 
is approximately at mean sea level. 

calibration The process by which a computer model (hydrologic or hydraulic) is adjusted so 
that it best represents the real world situation the model is intended to simulate. 

catchment The area draining to a site. It always relates to a particular site, and may include 
the catchments of tributary streams as well as the main stream. 

controlled works Controlled works require approval under the Water Act 1912 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, or 

• any work 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 

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

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

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

– 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: 

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

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

– is declared by order of the Water Administration Ministerial Corporation 
published in the Government Gazette to be a controlled work. 

controlled activity Under the Water Management Act 2000, a controlled activity means: 

• the erection of a building or the carrying out of a work (within the meaning of 
the Environmental Planning and Assessment Act 1979), or 

• the removal of material (whether or not extractive material) or vegetation from 
land, whether by way of excavation or otherwise, or 

• the deposition of material (whether or not extractive material) on land, whether 
by way of landfill operations or otherwise, or 

• the carrying out of any other activity that affects the quantity or flow of water in 
a water source within 40 m of ‘water front land’. 

FMP floodplain Designated floodplain under s. 166 (1) of the Water Act 1912 including to land 
with less than 2% slope. 
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Term Definition 

development The erection of a building or the carrying out of work on land; or the use of land or 
a building or a work; or the subdivision of land. 

discharge The rate of flow of water measured in terms of volume over time. It is to be 
distinguished from the velocity which is a measure of the speed of water rather 
than how much is moving. 

ecosystem A biological system involving interaction between living organisms and their 
immediate physical, chemical and biological environment. 

flood Relatively high stream flow when water overtops the natural or artificial banks of a 
stream and spreads over adjoining land. 

flood control works See ‘controlled works’. 

flood dependent 
ecosystem 

An ecosystem that depends on periodic flooding to support essential ecological 
processes. 

flood gradient Slope of the water surface profile at a particular time. 

flood prone land Land susceptible to flooding by the probable maximum flood event. 

floodplain An area of land which is subject to inundation by floods up to and including the 
probable maximum flood event, or in other words, land that is susceptible to 
flooding. 

flow gauging The measurement of discharge in streams and on floodplains. 

FMP flowpath network The flood flow distribution required for the unobstructed and orderly passage of a 
flood of given magnitude. Impacts on the FMP flowpath network are considered 
as part of the approval process for flood control works. 

habitat The type of environment in which a plant or animal lives, including physical and 
chemical conditions.  

hydraulics In the context of this FMP, the term given to the study of water flow in waterways, 
particularly the evaluation of flow characteristics such as stage and velocity. 

hydrology The term given to the study of the rainfall and runoff process. 

invertebrates Animals without backbones, including zooplankton, worms, insects, shellfish, 
crabs, shrimps and snails. 

macroinvertebrates Invertebrates that are large enough to be seen with the unaided eye. 

peak discharge The maximum discharge occurring during a flood event. 

precipitation The general term for the release of water from the atmosphere. It can be in the 
form of rain, hail, sleet, snow, dew or frost. 

probable maximum 
flood 

The largest flood that could conceivably occur at a particular location, usually 
estimated from the probable maximum precipitation. 

probable maximum 
precipitation 

The greatest depth of precipitation considered to be possible from consideration 
of meteorological processes, applying to a particular location, time of year, storm 
duration and size of storm area. 

probability A statistical measure of the likelihood, or expected frequency of occurrence, of an 
event. 

rating curve (table) The relationship between stage and discharge at a particular location on the river 
valley (for example, at a stream gauging station). The data can be presented as a 
graph/curve or in a table. 

runoff The amount of precipitation which ends up as streamflow, after allowing for 
losses such as evaporation and infiltration. 

stage Equivalent to ‘water level’ or ‘flood level’. Both are measured with reference to a 
specified datum. 
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Term Definition 

stream gauging station A place on a river or stream at which the stage is routinely measured, either daily 
or continuously, and where the discharge is measured from time to time so as to 
develop a relationship between stage and discharge. The relationship is often 
presented as a table, called a rating table, or as a graph, called a rating curve. 

sub-catchment A subdivision of a catchment. It has all the features of a catchment defined 
above. 

steady flow Describes the type of flow that occurs when discharge and depth are constant, 
that is, they do not vary with time. 

threatened species Plant or animal species listed as vulnerable or endangered on the schedules of 
the NSW Threatened Species Conservation Act 1995. 

unsteady flow Describes the type of flow that occurs when discharge and depth vary with time. 
This is the typical behaviour of a flood wave as it moves down a catchment. 

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

wetland An area that is wet for a long enough period such that the plants and animals 
living in it are adapted to, and often dependent on, living in wet conditions for at 
least part of their life cycle. 

 

Abbreviations 

Abbreviation Definition 

AHD Australian Height Datum 

ARI Average Recurrence Interval 

CMA Catchment Management Authority 

DECC Department of Environment and Climate Change 

OEH Office of Environment and Heritage 

DIPNR Department of Infrastructure, Planning and Natural Resources 

DLWC Department of Land and Water Conservation 

DNR Department of Natural Resources 

DWE Department of Water and Energy 

FMC (Lower Coxs Creek) Floodplain Management Committee 

FMP (Lower Coxs Creek) Floodplain Management Plan 

FRMS Floodplain Risk Management Study 

FS Flood Study 

GWMA Groundwater Management Area 

LGA Local Government Area 

NHT Natural Heritage Trust 

NPWS National Parks and Wildlife Service 
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Appendix B – Figures 3 to 18 
 

Figure 3: FMP flowpath network 

Figure 4: Identified floodplain management issues – South 

Figure 5: Identified floodplain management issues – North 

Figure 6: Flood dependent vegetation and erosion areas 

Figure 7: Existing flood control works 

Figure 8: Identified flood issue – 1 

Figure 9: Identified flood issue – 2 

Figure 10: Identified flood issue – 3 

Figure 11: Identified flood issue – 4 

Figure 12: Identified flood issue – 5 

Figure 13: Identified flood issues – 6 and 7 

Figure 14: Identified flood issue – 8 

Figure 15: Identified flood issue – 9 

Figure 16: Identified flood issue – 10 

Figure 17: Identified flood issue – 11 

Figure 18: Identified flood issue – 12 
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Appendix C – Part 8 Water Act application forms 
 

Application under section 167(1)(a) of Part 8 of the Water Act 1912 for approval of a 
controlled work: 

 application form 

 information to accompany licence applications 

Application forms are available at the following website: 
www.water.nsw.gov.au/water-licensing/Applications/default.aspx 

 

http://www.water.nsw.gov.au/water-licensing/Applications/default.aspx�


 

Application for Approval of a
Controlled Work

 Section 167(1) of Part 8 of the Water Act 1912
 

Form No. WA07 ● September 2010 Page 1 of 2 

W
A

0
7

 v
e
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n
 1

.1
 

 

Application Details 
 

The application must show the names of all owners or legal occupiers of the land/property upon which works are proposed in regards to 
this application. These details must be as per the Certificate of Land Title. Complete the form in BLOCK LETTERS and attach additional 
pages if required. 

    

    

Surname / Company Name  Given Name(s) Telephone 
 

  

  

     

Postal Address (for service of notices) Postcode  

   

  

     

Property Address Postcode  
- 

Location of work 
 

The location of the work should be described by reference to Lot and Deposited Plan (DP), Parish, and County in which the work is situated.  If 
these details are not known this information may be available from your local Council. 

      

Lot  DP  Parish County 

If the work is to be located near, on, or within the banks of a named lake, river or watercourse please provide its name.  If the work is on a 
floodplain of a particular valley please provide the name of that river valley. 

 

River / Lake / Floodplain 

- 

Description, nature and purpose of work 
 

A controlled work, for which Approval is required, is any structure which may affect the passage, distribution or height of flood water. 

If separate structures are proposed the Office may require that separate applications be lodged. 

Describe the nature, materials to be used, and the purpose of the work; for example: 
 an earthen levee (for preventing the inundation of land); 
 an earthen access road, with concrete piped culverts from residence to main road; 
 an earthen block dam with wing walls (for conservation of water); 
 earth fill building pad; 
 irrigation supply channel with inverted pipe syphons. 

  Existing  Proposed  

Description of work   

 

Nature of work 

 

Purpose of work 

- 

Right of occupancy 
 

Indicate the nature of the right of occupancy at present held over the land on which the work is or is proposed to be located. 

If the right of occupancy is yet to be obtained describe the type of right of occupancy being sought. 

If other than Freehold, evidence of your right of occupancy shall be required. 

 Freehold  Easement  

 Leasehold  Permissive Occupancy  Other   
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Form No. WA07 ● September 2010 Page 2 of 2 
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Notes: 
 This application must be accompanied by the prescribed fee. 
 If you withdraw this application, prior to it being determined (Approved or Refused) by the Office, the Office may retain the fee, as is 

deemed appropriate, to partly or wholly offset the costs incurred in dealing with the application. 

I / We declare: 

 that the whole of the work is situated / is proposed to be constructed [delete inapplicable] 
on the abovementioned land; and 

 that I am / We are the occupier(s) of the whole of that land; and 
 
I / We enclose: 

 a plan of the abovementioned land indicating the boundaries of the land and the site of 
the work; and 

 the prescribed fee of $182.00. 

Dated this ____________________ day of __________________________ 20____ 

____________________________________ ____________________________________ 
Signature(s) of Applicant(s) Signature(s) of Applicant(s) 

Complete and sign your application and return to NSW Office of Water with the appropriate payment. 
You will be notified when your application has been processed. 

For licensing information and enquiry contact details, visit our website www.water.nsw.gov.au, 
email information@water.nsw.gov.au, or freecall 1800 353 104. 

 

Fee paid: $   Customer receipt number:  Office Stamp 

Officer signature:  Date:  
OFFICE 
USE 
ONLY 

Application number:  Acceptance date:  
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 Information to accompany Licence Applications (Water Act 1912)
 

Form No. WA08 ● September 2010 Page 1 of 1 
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Before issuing a licence, the NSW Office of Water (NOW) has a statutory obligation to assess the environmental impact which is likely to 
result.  The assessment is based not just on the work, but on the whole development or activity for which the water will be used and the 
potential impact on the environment. It is the responsibility of the applicant(s) to provide the Office with sufficient initial information to make an 
accurate assessment; otherwise the application may be refused. 

Please indicate (tick) the most appropriate answer for each question listed below. 

1. Has an environmental impact assessment been undertaken for the 
proposed work(s)? (If ‘Yes’, please attach copy of assessment.) 

Yes  No  

2. Has any other approval for the work(s) or associated activities been 
obtained or applied for? Yes  No  

3. Are the work(s) to be used for purposes other than domestic 
consumption or stock watering where stock are not intensively housed? Yes  No  

4. Are the work(s) to be used for purposes other than those associated 
with agricultural irrigation? Yes  No  

5.  Will there be any return flows to the watercourse? Yes  No  

6. Will any vegetation be removed to install the licensed work(s) or to 
develop the lands to be irrigated? Yes  No  

7. Are there any known Aboriginal areas of interest or relic sites or 
heritage areas in the immediate vicinity of the proposed work(s) or the 
lands to be developed? 

Yes  No  

Please provide/attach any additional information, comments or supporting information considered 
relevant to assessing environmental impact of proposed work(s). Please attach a map (preferably a 
photocopy of the relevant topographic map) with the application, showing the exact location of the 
proposed/existing work(s) to be licensed, area of irrigation, boundary of property to be supplied and 
location of conveying works. 

The Office will be determining this application under the provisions of the Environmental Planning and 
Assessment Act 1979 Part V and its associated regulations. 
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Form No. WA09 ● September 2010 Page 1 of 7 

W
A

0
9

 v
e

rs
io

n
 1

.1
 

 

 
 

Before issuing a licence, the NSW Office of Water (NOW) has a statutory obligation to assess the environmental impact which is likely to 
result.  The assessment is based not just on the work, but on the whole development or activity for which the water will be used and the 
potential impact on the environment. It is the responsibility of the applicant(s) to provide the Office with sufficient initial information to make an 
accurate assessment; otherwise the application may be refused. 

A. PROPERTY ON WHICH IT IS PROPOSED TO CARRY OUT DEVELOPMENT 

Property Name  

  

Local Council(s)  

 

B. PROPERTY ON WHICH THE WATER IS BEING TRANSFERRED (IF APPLICABLE) 

Property Name  

  

Local Council(s)  

  

Licence No.  

 

C. TENURE (TO BE COMPLETED FOR ALL APPLICATIONS) 

 Leasehold  Freehold   Other    

 

 

1. Is any of the land that is subject to or affected by the development within a State 
forest or flora reserve? 

 

 No  Yes   Forest Name  

 

 

2. Is any of the land that is subject to or affected by the development on Crown land? 
 

 No  Yes  
 

 

 

If held under lease 
or licence, provide 

details of lease and 
lessee, or licence 

and licensee  

  

 If a timber reserve, 
provide details  

 

 

3. Is any of the land that is subject to or affected by the development subject to 
“profit ã prendre” under section 25F(1) of the Forestry Act? 

 

 No  Yes   Property Owner (if not the applicant)  

 

Profit ã Prendre details  
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4. What works are proposed under this application? 
 

Please describe: 

 

Type of work(s) – all works proposed should be identified (e.g. pump, dam, weir, levee, bore, well, spearpoint, channel, other) 

 

Location (attach map, preferably a copy of a topographic map or orthophoto map) 

 

Associated works and activities for the development that do not form part of this application (attach detailed drawings if available) 

If a dam or weir, describe: 

 

Dimensions (attach plan showing dam and storage) 

 

Design details (attach plans showing height or crest and method of construction) 

 

Source of materials 

 

Disposal of unwanted material 

 

Proposal to allow fish passage 

If a storage, describe (e.g. off-creek, turkeys next): 

 

Location (show on map attached to licence application) 

 

Dimensions 

 

Depth of storage 

 

Depth below natural surface level 

 

Design details (e.g. crest height, side batters, method of construction, soil test bore information 

 

Source of materials 

 

What has been done to reduce/minimise seepage from the storage? 

If a levee, describe: 

 

Size (e.g. max. height above natural surface, crest width) 

 

Source of material 

If a bore or other groundwater extractive work, describe: 

 

Bore design (depth, diameter, casing, exposed intervals, if available) 
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5. Is planning permission needed for the proposed development? 
 

If you are unsure whether you need planning permission, please contact your local Council. 

 

Does the proposed development require Development Consent from the Council?  No  Yes  

Has the development consent been granted?  No  Yes  
 

In what local government area is the proposed development? 

 
What is the land use zoning of the site of the proposed development, 
e.g. rural/residential 

 

Has any environmental impact assessment (e.g. an REF/EIS) been prepared for the proposed development? 
(if so, please provide a copy)  No  Yes  

Have you applied for any other permits which are related to the proposed development? 
(if so, please provide copies)  No  Yes  

 
 

6. When will the proposed development be carried out? 
 

Please note: no development is to occur until approval has been granted. 

 

Expected Commencement  

  

Expected Completion  

 

D. EXISTING ENVIRONMENT (TO BE COMPLETED FOR ALL APPLICATIONS) 
 
 

7. Is there any native vegetation growing on the site and the area immediately 
surrounding the site that would be affected by the proposed development? 

 

Please describe: 

Trees 

 

Species (e.g. river red gum, yellow box etc.) 

 

Number on whole site 

 

Number per hectare 

 
Shrubs 

 

Species (e.g. silver wattle, hopbush etc.) 

Cover:  Continuous  Scattered   Sparse  
 
Groundcover 

Is it:  Exotic  Native  

 

Cover:  Continuous  Scattered   Sparse  
 

 

If native, specify species 
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Appendix 2: Environmental Impact Assessment  ●  Information to accompany Licence Applications (Water Act 1912) cont. 

Is the vegetation to be cleared, damaged or removed by this proposal? 

 

Is there, in the area affected by the proposed development:  

 remnant vegetation?  No  Yes  

 scattered native trees and shrubs?  No  Yes  

 a groundcover where more than 50% of the species are native?  No  Yes  
 

 

8. What other water management works are on the property? 
 

 Describe (e.g. weirs, 
dams, pumps, levees, 

bores, channels)  

 

 

9. What is the soil like at the site of the proposed development? 
 

Describe your soil type – tick one or more from each column 

Soil Texture Soil Colour Soil Category/Group (if known) 

Sandy........ Red / Red Brown Alluvial soils (extremely variable, layered profile with sandy, clay etc.)................... 

Loam......... Yellowish Brown . Cracking clays (deep uniform clays with seasonal cracking when dry) ................... 

Clay Loam. Grey .................... Sandy soils (deep, uniform, coarse or fine textured sandy soil) .............................. 

Clay........... 
 

Earthy soils (gradual texture change – increase in clay content) ............................ 

  
Duplex soils (texture contrast between surface soil and sub soil-loam over clay)... 

 

 

10. What are the groundwater conditions below the proposed development, if known? 
 

Water table depth  

  

Groundwater salinity  

  
Groundwater 

contaminants/pollutants 
 

  
Rate of rise/fall 

(if known) 
 

  
Distance to nearest 

bore piezometer 
 

 

 

11. How is the site, and the area immediately surrounding the site, of the proposed 
development currently used? 

 

Describe (e.g. crop cultivation, grazing etc.)  

  

Any land degradation issues (e.g. acid soils, salinity etc.)  
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Appendix 2: Environmental Impact Assessment  ●  Information to accompany Licence Applications (Water Act 1912) cont. 

 

12. What cultural features are there on the site, or immediately surrounding the site, of 
the proposed development? 

 

Archaeological features (e.g. middens)  

  

Heritage features (e.g. historic homes)  

  

Areas of significance to Indigenous people  

  

How might these be affected?  

 

 

13. Are there any known records of threatened species on the site or in the surrounding 
areas? 

 

To ascertain if the proposal is likely to significantly affect threatened species, an assessment following the seven (7) part test of significance 
set out in Section 5A of the Environmental Planning and Assessment Act 1979 must be made. 

 

 No  Yes   Describe  

 

How might they be affected?  

 

 

14. Are there any wetlands / swamps / marshes / depressions on the site that will be 
affected by the proposed works? 

 

 No  Yes   Describe  

 

E. PROXIMITY TO RIVER OR WATERCOURSE (IF APPLICABLE) 
 

 

15. What is the stream like at the site of the proposed development? 
 

Answer this section only if the proposed development is near a stream. 

 

Bank material (e.g. clay)  

  

Bed material (boulders, clay, gravel, etc.)  

  

Bank slope (e.g. steep, gradual, flat)  

  

Are there any snags in the channel?  

  
Describe the bank vegetation
(e.g. grassed, bare, timbered)

 

  

Width and depth of the watercourse  

  

Sketch (on topographic map or orthophoto map) site of work in relation to stream. 

  

How might it be affected by the proposed development?  
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Appendix 2: Environmental Impact Assessment  ●  Information to accompany Licence Applications (Water Act 1912) cont. 

 

16. What are the flows or water levels like in the stream or water body associated with 
the proposed development? 

 

Answer this section only if your proposed development will affect flows in a river, creek, stream, lake, lagoon or swamp. 

 

Name of stream or water body  

  

Is it intermittent or ephemeral?  

  

How often does over bank flow occur?  

  
At what gauge level does significant 

flooding occur (nearest gauge)? 
 

  
How will flow be affected 

by the development? 
 

 
 

17. What strategies for drainage and irrigation management are to be adopted for any 
new irrigation? 

 

Please describe: 
 
Crop Details: 

Total area of property to be irrigated  

  

Area of each crop type  

  
Benchmark production figures for the 

crops for the region of development 
 

 
Soil Details: 

Texture  

  
Water holding capacity 

(e.g. well-drained, poorly-drained, etc) 
 

  

Depth of top soil  

  

Depth to hard pan  

  

Signs of salinity (e.g. dieback)  

 
Irrigation – method of application details: 

Type of irrigation system  

  
How will the irrigation and drainage system 

account for varying soil water holding  

  

How will the irrigation be managed?  

 
Surface and sub-surface drainage details: 

Identify drainage disposal basin site 
(if applicable) 

 

  

Method of disposal drainage  

  

Volume capacity of basin (if applicable)  
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Appendix 2: Environmental Impact Assessment  ●  Information to accompany Licence Applications (Water Act 1912) cont. 

Form No. WA09 ● September 2010 Page 7 of 7 
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Maps and diagrams must accompany this form showing the following details: 

 Proximity to water course including floodplain; 

 Drainage lines, surface and sub-surface, both natural and constructed; 

 Contours of property to be developed; 

 Diagram showing location of all works including supply channels and disposal sites; and 

 Property boundaries and areas to be irrigated (where applicable). 

 Please attach any other information that may be useful in assessing your application. 
 

F. DECLARATION 

 

I/We hereby declare that the information supplied on this form is accurate to the best of my/our 

knowledge. 

Dated this ____________________ day of __________________________ 20____ 

____________________________________ ____________________________________ 
Signature(s) of Applicant(s) Signature(s) of Applicant(s) 
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Appendix D – Flood monitoring guidelines 
Critical flow gauging areas 
OEH will lead the preparation and implementation of monitoring programs during major 
floods. Input will be sought from the Office of Water, Coonabarabran, Gunnedah and 
Narrabri shire councils, the Namoi CMA, and landholders on an as-needs basis. 
Monitoring activities include flow gauging, aerial and ground photography and 
observations and recordings of hydrologic, hydraulic and environmental aspects of 
flooding. Critical flow gauging areas include: 

1. Oxley Highway 

2. Goolhi Road 

3. Gauging Station 419032 (Coxs Creek at Boggabri) 

Flood monitoring guidelines for landholders 
The following advisory notes specify monitoring activities that can be used to guide 
landholders and the various shire councils during floods. The collected monitoring data 
will assist OEH and the Office of Water in reviewing the performance of the FMP following 
major floods. 

(a) Hydrologic and hydraulic data 

Flood characteristics: 

 Note rainfall depths from private rain gauges throughout the storm event in order to 
obtain total depth and temporal pattern. 

 Note the start and finish times of flooding, as well as when the flood peak arrived. 

 Note the duration of the flood peak (how long the peak lasted prior to receding). 

 Compare the flooding with other floods experienced. 

Data near streamflow gauging stations 

 Note peak water levels from staff gauges (an average of a number of readings should 
be taken). 

 Take photographs illustrating flood extent and flow pattern. 

Floodplain data 

 Where possible peg flood peaks across the floodplain (e.g. flood marks or debris on 
strainer posts, trees, farm sheds or dwellings). 

 Note the extent and width of the flooding. 

 Estimate surface flow velocities (usually expressed in metres per second) and where 
possible note flow pattern. Velocities can be estimated by timing the movement of 
floating debris over an approximated length of travel. 

 Where possible measure flood water slope by pegging water levels over a length of 
1 kilometre. 

 Note any obstructions to the passage of flood flow (e.g. roads, levees, banks), and 
where possible obtain an estimated difference in water levels upstream and 
downstream of the obstruction. 

 Take photographs illustrating flowpaths, flooded areas and dry areas, and flow near 
obstructions. 

Note: Choose floodplain monitoring sites that are near hydraulic controls such as roads, levees, 
major overbank flow breakouts, and at defined flowpaths. 
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Data along roads and at causeways/flowpaths 

 Where flooded – estimate flow velocities and flow width over the road, as well as the 
difference in water levels upstream and downstream of the road. 

 Where dry – estimate the height out of water. 

(b) Flood damage 

After a flood, information is normally sought to assist in determining the nature and cause 
of any flood damage. Notes and sketches provided by landholders can aid this process. 

Farm loss incurred 

 Note the location of any damage and estimate the loss of crops and fencing. 

Road damages 

 Note the location and extent of pavement damage and silt over roads. 

 Where possible estimate the length of road cuts. 

Erosion and siltation 

 Symptoms of stream bed lowering include vertical headcuts in stream bed, extensive 
bank erosion on both sides of stream, headcuts in tributary streams and gullies, 
exposed gravel and/or rock beds, exposed pipe capping on bridge piers, and 
undermining of causeways. 

 Causes of stream bank erosion include flood flows and abrupt changes in channel 
alignment, gullying where overland flow enters streams, bed lowering, and obstructions 
to stream flow such as weirs or low level crossings. 

 Causes of floodplain erosion include unsustainable land-use practices (e.g. clearing), 
overflows from perched streams, and/or flow concentration due to floodplain 
development. 

 Causes of floodplain siltation include hill-slope erosion and/or reduced capacity of the 
main channel (bridge crossings, excessive vegetation/regrowth, influx of sediment), 
which result in in-stream sediment being deposited onto the floodplain. 

(c) Aerial and ground photography 

Photographs (to be taken between identifiable points on a map): 

 areas flooded and areas not flooded 

 areas of active flow and backwater 

 the main flowpaths 

 known earthworks such as levees, banks, channels 

 known problem areas 

 roads and railways 

 environmental information, as outlined in (c) above, and 

 time and date each photograph was taken. 



 

Appendix D – Flood monitoring guidelines 77 

 

LANDHOLDER MONITORING QUESTIONNAIRE 

Hydrologic and hydraulic data 

Rainfall depths and duration (private rain gauges)………………millimetres at 9:00 am each day 

Inundation limits – sketch on a map areas inundated, flowpaths, and areas of backwater 

Duration of inundation…………………hours / days 

Depth of inundation……………………metres at location ............................................................... 

Flow velocity estimates……………….metres per second at location............................................. 

Flood marks – provide location and description, mark levels upstream and downstream of 
structures (channels, roads, culverts, etc.) 

Identify any flow obstructions – banks, channels, roads, etc. 

Compare with previous floods – larger/smaller, etc. 

Flood damage 

Crop loss – Yes/No – If yes describe location and extent .............................................................. 

........................................................................................................................................................ 

Fence loss – Yes/No – If yes describe location and extent............................................................ 

........................................................................................................................................................ 

Road damage – Yes/No – If yes describe type, location and extent.............................................. 

........................................................................................................................................................ 

Erosion – Yes/No – If yes describe type, location and extent ........................................................ 

........................................................................................................................................................ 

Siltation – Yes/No – If yes describe location and extent................................................................. 

........................................................................................................................................................ 

Environmental data 

Duration of flooding in wetland………………….days 

Depth of flooding in wetland…………………….metres at location................................................. 

Note numbers and types of waterbirds if present 

Note presence of native fish in floodwaters 

Note extent of regeneration of floodplain vegetation (following floods) 

Where works modifications are required to reconnect wetlands: 

Is the opening of adequate size? 

Did floodwater reach the wetland? 

Was floodwater backed up upstream of the opening? 

Note level of floodwater through works modifications. 
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Council monitoring activities 
These activities are similar to those listed for landholders above but in relation to council 
works. In particular the performance of road structures should be carefully assessed as 
well as the impact of all floodplain development on urban areas. With regard to the road 
structures, those that are of significance should be monitored over the duration of the 
flood. Less crucial structures could be observed at peak levels and at overtopping levels 
for causeways. 

For road structures the following data should be collected: 

 the head difference across the structure at peak and critical levels 

 depth of flow over causeways 

 an estimate of the flow velocity through or across the structure 

 whether the structure gets affected by debris 

 photographs of the structure in flood, and 

 time when flow starts and finishes. 

Following floods, council should assess flood damage to roads and infrastructure by: 

 noting the location and extent of pavement damage and silt over roads 

 estimating the length of road cuts where possible, and 

 noting damage to other infrastructure such as culverts or bridges. 

OEH monitoring activities 
OEH’s role in monitoring includes the following activities. 

Flood photography 

 Undertake and obtain on-ground photography of flood. 

 If thought necessary, undertake oblique aerial photography of flood. 

 If found necessary, organise vertical aerial photography of flood. 

 Obtain available satellite imagery of the study area under flood. 

Survey data 

 Collate existing survey data undertaken or organised by OEH, landholders, or local 
councils. 

 If found necessary obtain additional survey data, particularly in the vicinity of new flood 
control works (storages, levees, channels, etc.) and structures (bridges, culverts, 
weirs). 

Consultation activities 

 Undertake consultation activities with stakeholder groups (landholders, government 
agencies, local councils, and other interest groups) to source their opinion on the flood 
and the performance efficiency of the FMP flowpath network. 

 Undertake field investigations after floods to view identified problem areas. 
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Environmental data 

Fish and aquatic invertebrates: 

 Obtain information regarding fish abundance and diversity within the vicinity of the FMP 
floodplain. This data can be sourced from the NSW Department of Primary Industries 
(Fishing and Aquaculture) who undertake field sampling of fish. 

 Obtain information regarding the abundance and diversity of macroinvertebrates within 
the vicinity of the FMP floodplain. This data can be sourced from existing programs 
such as the Sustainable Rivers Audit led by the Murray-Darling Basin Commission and 
the Integrated Monitoring of Environmental Flows led by the Office of Water. 

Vegetation: 

 Based on obtained flood photography and field investigations, assess change(s) in 
floodplain vegetation following floods. 

Additional data: 

 Approach government agencies to source any relevant environmental data gathered by 
them in response to a flood. This may include data in relation to fish, water quality, 
floodplain vegetation, waterbird observations and wetlands. 

 Review the floodplain management plan. 

 Review the hydraulic models with the new data. 

 Identify modifications to plan. 

Office of Water monitoring activities 
The Office of Water’s role in monitoring includes the following activities. 

Flow data 

 Obtain flood heights and discharge records from gauging stations within the vicinity of 
the floodplain. 

 If necessary, obtain rainfall data from the Bureau of Meteorology and Office of Water 
records. 
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