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EXECUTIVE SUMMARY 
The NSW Government has 
identified the best agricultural 
land and sought to protect it. 

 

Gateway process introduced to 
provide scientific assessment. 

The New South Wales (NSW) Government is committed to balancing 
economic growth, reducing land use conflict and protecting valuable 
agricultural land.  It has introduced a Strategic Regional Land Use Plan for 
the 9.9 million hectare (ha) New England North West Region, which 
identifies and describes Strategic Agricultural Land, and a Gateway Process 
to focus on the scientific assessment of the agricultural land and water 
impacts of mining and coal seam gas projects located on strategic 
agricultural land. 

Strategic agricultural land is 
BSAL. 

In the New England North West Region, strategic agricultural land is the 
most agriculturally valuable soils, termed Biophysical Strategic 
Agricultural Land or BSAL.  There are currently no Critical Industry 
Clusters in this region. 

Agricultural impact assessment 
to accompany a Gateway 
Application. 

This is an agricultural impact assessment to accompany a Gateway 
Application for the Caroona Coal Project, a proposed underground longwall 
coal mine on the Liverpool Plains, about 14 kilometres northwest of 
Quirindi in the New England North West Region of NSW.  Potential impacts 
on BSAL and highly productive groundwater resources have been 
assessed. 

Liverpool Plains is known 
productive agricultural land. 

The Liverpool Plains sub-catchment has an area of 1.2 million hectares 
(ha) and is regarded as being highly productive agricultural land.  Of the 13 
Local Government Areas (LGAs) that comprise the New England North 
West Region, the Liverpool Plains LGA is amongst the smallest but most 
productive on a gross value of production per ha of agricultural land basis. 

Project assessment areas. Project assessment areas that include planned Development Application 
areas and buffer land were defined.  In combination these two areas have a 
total land area of 11,863 ha. 

28 affected properties described 
in detail. 

Dominant current land uses within the Project assessment areas are 
dryland cropping and beef cattle grazing.  Exceptions to this include a 
cattle lot feeding operation and a commercial native forest.  The 
agricultural land uses, production systems and resources of 28 properties 
either partially or wholly affected by the Project assessment areas have 
been described. 

3,423 ha of mapped BSAL but 
2,215 ha of verified BSAL. 
 

Widespread induced dryland 
salinity hazard. 

There are 3,423 ha of mapped- or potential-BSAL and 2,215 ha of verified-
BSAL within the Project assessment areas.  The verification process found 
that some areas of mapped BSAL failed one or more of the BSAL 
verification criterion threshold limits.  This was primarily due to subsoil 
salinity and pH exceedances.  The former is likely an induced soil hazard 
due to the clearing of native vegetation and long-fallow cropping systems 
during an extended period of wetter than average conditions. 

High yielding aquifers. There are highly productive groundwater resources within the Project 
assessment areas.  The Gunnedah Formation is the highest yielding in the 
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region and used extensively for irrigation, stock and domestic, and 
municipal supply. 

The six “relevant criteria” for 
assessment. 

The State Environmental Planning Policy (Mining, Petroleum Production 
and Extractive Industries) 2007 lists six relevant criteria for the 
assessment of impacts on BSAL.  The extent to which the proposed Project 
satisfies the relevant criteria has been determined. 

(i) Impacts through surface area 
disturbance and subsidence. 

Proposed underground longwall mining is predicted to cause the 
subsidence of 2,103 ha of verified BSAL.  Impacts include surface 
deformation with maximum vertical settling of 1,600 to 3,100 millimetres 
(mm) and surface cracking of ten to 100 mm, with isolated cracks to 300 
mm.  Typically, the impacts of subsidence would be less than these 
maximums.  In addition, about 30 ha of verified BSAL will be used for 
temporary infrastructure associated with ventilation and gas drainage. 

Successful anecdotal practices elsewhere, including those at BMA Crinum 
and Rio Tinto Kestrel longwall mines, both in central Queensland, 
demonstrate such impacts on Vertosol soils can be managed to the extent 
that BSAL characteristics can be preserved and agricultural land uses 
reinstated post-mining. 

(ii) Impacts on soil fertility, 
effective rooting depth and soil 
drainage. 

Proposed impacts on verified BSAL are largely restricted to subsidence.  
Subsidence of verified BSAL soils should not affect soil fertility, effective 
rooting depths or soil drainage. 

(iii) Increases in land micro-relief, 
soil salinity, rock outcrop, slope 
and surface rockiness or 
significant changes to soil pH. 

Subsidence will cause changes to the land surface micro-relief and slope 
of verified BSAL.  However, these changes are not anticipated to diminish 
inherent soil properties that verify BSAL.  Proposed mining activities will 
not lead to increased soil salinity, soil surface rockiness, rock outcrops or 
changes to soil pH. 

(iv)  Any impacts on highly 
productive groundwater. 

Preliminary modelling indicates the Project satisfies Level 1 minimal 
impact considerations for Namoi Alluvium (Narrabri and Gunnedah 
formations) and Liverpool Range Basalt highly productive groundwater 
sources within the meaning of the Aquifer Interference Policy.  For the 
Spring Ridge highly productive groundwater source, the Project meets 
Level 1 minimal impact considerations for water quality and Level 2 impact 
considerations for level and pressure. 

(v) Any fragmentation of 
agricultural land uses. 

Proposed mining activities will not cause the long-term or permanent 
fragmentation of agricultural land uses.  There will be some temporary 
and short-term fragmentation associated with suspension of agricultural 
activities on verified BSAL but only for the period of time needed to manage 
that land with regard to subsidence. 

(vi) Any reduction in the area of 
BSAL. 

It is considered that proposed mining activities, which include land 
remediation and rehabilitation practices, will not cause any reduction in 
the area of verified BSAL. 
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Additional impacts on agriculture 
are likely and will need to be 
assessed. 

In addition to potential impacts on verified BSAL soils and associated 
highly productive groundwater, the Project will likely cause additional 
impacts to agricultural resources, enterprises and production. 

Notable potential additional impacts include the following. 

• Temporary suspension of agricultural production on non-BSAL 
cropping and grazing land affected by subsidence causing agro-
economic loss at an enterprise-level; 

• The effects of subsidence induced land deformation on 
‘workability’ and ‘farming efficiency’ with respect to cropping 
practices; 

• The effect of ground deformation on the health and longevity of key 
tree species in the Doona State Forest; 

• Potential impacts on non-high yielding groundwater sources 
(within the meaning of the Aquifer Interference Policy); and, 

• Any secondary effects of mining impacts, particularly subsidence-
induced impacts, on existing land management issues on non-
BSAL land, e.g. dryland salinity. 

EIS to consider broader 
agricultural impacts. 

These are amongst a suite of important issues that will be subject to 
detailed consideration in the Environmental Impact Statement (EIS) for the 
Project. 
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1 INTRODUCTION 
This agricultural impact assessment report has been prepared to accompany a Gateway Application for the 
Caroona Coal Project (the Project), located about 14 kilometres (km) northwest of Quirindi in the New England 
North West Region of New South Wales (NSW) (Figure 1.01).  The Project is a single seam longwall coal 
mining operation within a portion of Exploration Licence (EL) 6505 (Figure 1.02). 

The Project proponent and Gateway Applicant is Coal Mines Australia Pty Limited (the Applicant), a wholly 
owned subsidiary of BHP Billiton.  La Tierra Pty Limited (La Tierra), as independent land resource and 
agricultural consultants, has prepared this report for and on behalf of the Applicant.  In preparing this report, 
La Tierra has liaised extensively with landholders and other stakeholders, and worked with Resource 
Strategies Pty Limited (Resource Strategies) whom are consultants assisting in the preparation of an 
Environmental Impact Statement (EIS) and Gateway Application for the Project. 

The Applicant is required to make a Gateway Application because: 

• The Project is a proposed development specified in Clause 5 (Mining) of Schedule 1 to State 
Environmental Planning Policy (State and Regional Development) 2011 that a mining lease under the 
Mining Act 1992 is required to be issued to enable the development to be carried out because there is 
no current mining lease in relation to the proposed development; and, 

• The proposed development is on land shown on the Strategic Agricultural Land (SAL) Map in the State 
Environmental Planning Policy (Mining, Petroleum Production and Extractive Industries) 2007 (the 
Mining SEPP) (Sheet STA_09) to be SAL as Biophysical Strategic Agricultural Land (BSAL) (see Figure 
1.02). 

This report identifies SAL potentially affected by the Project and presents a detailed description of the 
agricultural resources, systems and enterprises on land potentially affected by proposed mining activities.  At 
this location, SAL comprises BSAL only and there are no mapped Critical Industry Clusters (CICs) in the 
region. 

1.1 Purpose of this report 

This report has been prepared in accordance with the following: 

• State Environmental Planning Policy (Mining, Petroleum Production and Extractive Industries) 2007, 
Part 4AA Mining and Petroleum Development on Strategic Agricultural Land (the Mining SEPP); 

• Strategic Regional Land Use Policy, Guideline for Gateway Applicants, Fact Sheet, September 2013 
(the Guideline) by Department of Planning & Infrastructure (DP&I, 2013); 

• Interim protocol for site verification and mapping of biophysical strategic agricultural land (BSAL), by 
the Office of Environment & Heritage and the Office of Agricultural Sustainability & Food Security 
(OEH and OAS&FS, 2013); and, 

• Agricultural Impact Statement technical notes:  A companion to the Agricultural Impact Statement 
guideline, April 2013 by Department of Primary Industries (DPI, 2013). 

The purpose of this report is to describe the proposal’s potential impacts in terms of the relevant criteria in 
the Mining SEPP, and the mitigation measures to address these impacts.  In addition to addressing the 
prescribed criteria, the report also provides a meta-analysis of local and regional agricultural production, 
land use and management, environmental features and natural resources. 
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Figure 1.01  Project location in the New England North West Region of NSW 
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Figure 1.02  Exploration Licence 6505 
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The report summarises and presents key technical investigations undertaken for the description of current 
land uses, identification of BSAL and other soil and land resources, predictive subsidence impacts and a 
preliminary groundwater assessment.  These technical studies are provided (see Appendices A, B, C and D) 
and should be identified as follows. 

1. Description of existing land uses, agricultural systems and productivities by La Tierra (Appendix A); 
2. McKenzie, D. C. (2014) Agricultural Resource Assessment to Support a Gateway Application for the 

Caroona Coal Project. A report prepared for BHP Billiton Ltd by McKenzie Soil Management Pty Ltd, 
Orange NSW, March 2014 (reproduced as Appendix B); 

3. Nicol, C., Liu, T. and Merrick, N. (2014)  Caroona Coal Project:  Gateway Application Preliminary 
Groundwater Assessment, for BHP Billiton by Heritage Computing Pty Ltd trading as 
HydroSimulations, Report: HC2013/25, March 2014 (reproduced as Appendix C); and, 

4. Barbato, J. (2014)  Caroona Coal Project:  Gateway Application Subsidence Assessment, Subsidence 
Predictions and Impact Assessments for Natural and Built Features Resulting from the Proposed Longwall 
Mining in the Hoskissons Seam in Support of the Gateway Application, Mine Subsidence Engineering 
Consultants (MSEC), Report number MSEC635, March 2014 (reproduced as Appendix D). 

The report provides a detailed assessment of the proposal’s potential impacts on verified BSAL, supported by 
sufficient detail, including key technical investigations, to reasonably enable the significance of those impacts 
to be determined.  This assessment relies on the three technical investigations detailed above. 

1.1.1 Report structure 

This report is structured as follows. 

Section 1 – Introductory context and methodology, description of the Project and alternatives and definition 
of the Project assessment areas; 

Section 2 – Agricultural overview on a regional and catchment basis; 

Section 3 – Agricultural resource assessment of current land use, soils including BSAL, and groundwater 
sources; 

Section 4 – Description of proposed mining impacts on BSAL and highly productive groundwater sources; 

Section 5 – Account of stakeholder consultation conducted in preparation of this report; 

Section 6 – Conclusions and recommendations; 

Section 7 – Full references for all citations within the text of this report; 

Appendix A – Detailed description of agricultural land uses, production systems and productivities for 
properties affected by the Project assessment areas; 

Appendix B – Assessment of soils, BSAL and land & soil capability (McKenzie, 2014); 

Appendix C – Preliminary groundwater assessment (Nicol et al. 2014); and, 

Appendix D – Subsidence predictions and impact assessment (Barbato, 2014). 

1.1.2 Addressing the Relevant Criteria 

To make straightforward the determination of the proposal’s impacts on BSAL, this report has explicitly 
addressed the relevant criteria contained in Clause 17H4(a) of the Mining SEPP (Table 1.01). 
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Table 1.01  Addressing the relevant criteria 

Relevant criteria (174H(a)) Where addressed 

(i) Any impacts on the land through surface area disturbance and subsidence Section 4.2.1 

(ii) Any impacts on soil fertility, effective rooting depth or soil drainage Section 4.2.2 

(iii) Increases in land surface micro-relief, soil salinity, rock outcrop, slope and 
 surface rockiness or significant changes to soil pH 

Section 4.2.3 

(iv) Any impacts on highly productive groundwater (within the meaning 
 of the Aquifer Interference Policy) 

Section 4.2.4 

(v) Any fragmentation of agricultural land uses Section 4.2.5 

(vi) Any reduction in the area of biophysical strategic agricultural land Section 4.2.6 

 

1.1.3 Complying with the Guideline for Gateway Applicants 

This report has explicitly addressed requirements for supporting documents as described in the Guideline 
(Table 1.02). 

Table 1.02  Addressing the Guideline requirements 

Guideline requirement for supporting documents Where addressed 

The supporting document describes the proposal’s impact in terms of the relevant Gateway criteria 
and the mitigation measures to address these impacts. 

Sections 4.2.1 
through 4.2.6 

The supporting document should include high- quality aerial photographs, maps or figures that 
clearly depict the local and regional context of the proposal. 

List of Figures 

The document should briefly explain why the site was chosen for the proposal and briefly discuss 
any alternatives considered. 

Section 1.3 

It should present relevant technical investigations undertaken for each component of the project, 
along with the findings, conclusions and recommendations of those investigations. The detailed 
technical studies should be included. 

Appendices A, B, C 
and D 

The supporting documentation should be clear and concise, objective and written in plain English to 
enable the general public to understand it. It should avoid unnecessary repetition and jargon. 

This report. 

Surface area disturbance and subsidence Section 4.2.1 

Applicants need to provide maps and text that identify and describe the areal extent of the surface 
area disturbance and subsidence. 

Section 4.1 
Section 4.2 
Appendix D 

This should include description and mapping of the classes of land and soil capability and soil 
fertility that will be affected. 

Section 3.2.1 
Section 4.2.1 

An estimation of the likelihood of full rehabilitation of this area post mining activity and an overview 
of the processes used to achieve the rehabilitation should be provided. 

Section 4.2.1 
Section 4.2.5 
Section 4.2.6 

Soil fertility, effective rooting depth, soil drainage, land surface micro-relief, soil salinity, rock 
outcrop, slope and surface rockiness or soil pH 

Sections 4.2.2 & 
4.2.3 
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Guideline requirement for supporting documents Where addressed 

Refer to the Interim Protocol for Site  Verification and Mapping of Biophysical Strategic Agricultural 
Land, which describes relevant criteria and their analysis and identifies key references. 

Appendix B 

Refer to the Agricultural Impact Statement: Technical Notes which are technical guidelines 
supporting agricultural impact assessments. 

Section 1.1 

Provide information in tabular form that demonstrates the pre-development and post development 
land and soil capability and soil fertility classes. 

Section 4.2.1 

Highly productive groundwater Section 4.2.4 

Estimates of all quantities of water that are  likely to be taken from any water source on an annual 
basis during and following cessation of the activity. 

Appendix C 

A strategy for obtaining appropriate water licence/s for maximum predicted annual take. Appendix C 

Establishment of baseline groundwater conditions including groundwater depth, quality and flow 
based on sampling of all existing bores in the area, any existing monitoring bores and any new 
monitoring bores that may be required under an authorisation issued under the Mining Act 1992 or 
the Petroleum (Onshore) Act 1991. 

Appendix C 

A strategy for complying with any water access rules applying to relevant categories of water access 
licences, as specified in relevant water sharing plans. 

Appendix C 

Estimates of potential water level, quality and pressure drawdown impacts on nearby water users 
who are exercising their right to take water under a basic landholder right. 

Appendix C 

Estimates of potential water level, quality and pressure drawdown impacts on nearby licensed water 
users in connected groundwater and surface water sources. 

Appendix C 

Estimates of potential water level, quality and pressure drawdown impacts on groundwater 
dependent ecosystems. 

Appendix C 

Estimates of potential for increased saline and contaminated water inflows to aquifers and highly 
connected river systems. 

Appendix C 

Estimates of the potential to cause or enhance hydraulic connection between aquifers. Appendix C 

Estimates of the potential for river bank instability, or high wall instability or failure to occur. Appendix C; 
Appendix D; 
Section 4.1.1.3 

Outline of the method for disposing of water inflows to a mine or extracted water (in the case of coal 
seam gas activities). 

Table 1.03; 
Appendix C 

This information should be based on a simple model that uses best available baseline data collected 
at an appropriate frequency and scale and that is determined to be fit-for-purpose to the satisfaction 
of the Minister for Primary Industries. 

Appendix C 

Proponents should also provide a strategy for moving to modeling using more detailed site specific 
data that will be used at the development application stage to better assess potential impacts. 

Appendix C 

The information detailed above will be used to assess the project against the criteria specified in 
‘Table 1 – Minimal Impact Considerations for Aquifer Interference Activities’ in the Aquifer 
Interference Policy. 

Appendix C; 
Section 4.2.4 

Fragmentation of agricultural land uses Section 4.2.5 

The applicant must consider the existing and typical agricultural land use of the site. Section 3 
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Guideline requirement for supporting documents Where addressed 

Appendix A 

Indicate whether the proposal will result in significant fragmentation of agricultural land use based 
on a consideration of the following: 

• the decrease in production and efficiency of  agriculture in the area;  
• reduced access to critical farm and rural  infrastructure such as water resources, 

 transport routes and stock reserves;  
• changes in the form of agricultural land use  (eg from non-irrigated to irrigated);  
• changes in land use from agriculture to other  land use; and  
• any agricultural land acquired as a buffer or  offset for the mine.  

Section 4.2.5 

Reduction in the area of BSAL Section 4.2.6 

Quantify any likely reduction in the pre-development and post development area of Biophysical SAL. Section 4.2.6 

1.2 Project Description 

The Project is for the extraction of 260 million tonnes (Mt) of coal from the Hoskissons Seam using longwall 
retreat underground mining methods over a 30-year period.  The following summary description of the 
Project (Table 1.03) and general arrangement (Figure 1.03) has been reproduced from information supplied by 
the Applicant in February 2014. 

Table 1.03  Summary Project description 

Project feature Summary description 

Mine life Operational life of approximately 30 years. 

Mining method and run-of-
mine (ROM) coal 

production 

Longwall mining in the Hoskissons Seam.  Production of approximately 260 Mt of 
ROM coal over the life of the mine. Production of up to approximately 10 million 
tonnes per annum (Mtpa) of ROM thermal coal. 

Mining areas Doona Ridge and Nicholas Ridge. 

Mine infrastructure areas 
and mine access 

Development and operation of a mine infrastructure area comprising 
administration offices, bathhouse, workshop, store, coal stockpile areas, bunded 
hydrocarbon tanks, laydown areas, car parking, electrical substation and associated 
linear infrastructure and access road on Doona Ridge. 

Development and operation of a men and materials shaft on southern Doona Ridge 
with access off 4D Road.  

Development and operation of a mine infrastructure area comprising coal 
stockpiles, bathhouse, car parking, administration offices, linear infrastructure and 
an access road on Nicholas Ridge.  

Road access to Doona Ridge off Rossmar Park Road and Nicholas Ridge off 
Waverley Road. 

Construction and operation of train load-out facilities including a rail spur and loop 
at Doona Ridge and Nicholas Ridge.  

Coal Preparation Plant 
(CPP) and transport 

infrastructure 

Construction and operation of a coal handling infrastructure on Doona Ridge for 
sizing and handling of coal, incorporating an event CPP (1 Mtpa ROM coal capacity) 
for washing of occasional high-ash ROM coal.  

Construction and operation of coal handling infrastructure on Nicholas Ridge for 
sizing and handling of coal.  



 

 

CAROONA COAL PROJECT GATEWAY APPLICATION AGRICULTURAL IMPACT ASSESSMENT 

la tierra the earth PAGE 18 of 87  

Project feature Summary description 

Development and operation of a rail spur and loop and coal loading infrastructure 
on both Doona Ridge and Nicholas Ridge to allow access to the Binnaway-Werris 
Creek Railway. 

Construction and operation of a coal unloading facility on Doona Ridge to allow the 
transportation of high-ash ROM coal from Nicholas Ridge to Doona Ridge for 
washing at the CPP. 

Co-disposal of fine and coarse rejects in an emplacement on Doona Ridge, with 
rejects to be transported within an infrastructure corridor. 

Ventilation and gas 
drainage 

Development of ventilation shafts on Doona Ridge and Nicholas Ridge and gas 
drainage infrastructure. 
Construction and operation of a connecting gas pipeline between Doona Ridge and 
Nicholas Ridge. 

Water management Development of a water management system comprising of water storages, sumps, 
pumps, pipelines, sediment control, mine dewatering and sewage treatment.  

Development of a water management strategy based on a detailed site water 
balance which may include reuse of water on-site, storage of water on-site, 
licensed water extraction for water supply and/or treatment and beneficial use or 
controlled licensed release of excess water. 

Construction and operation of a connecting water pipeline between Doona Ridge 
and Nicholas Ridge. 

Hours of operation 24 hours per day, seven days per week, including drift construction and 
development. 

Operational workforce Up to approximately 400 personnel at peak production. 

Power supply Construction and use of internal power reticulation infrastructure (substations and 
internal transmission lines) as required.  

Construction and operation of a 132 kiloVault (kV) electricity transmission line from 
the Werris Creek substation to the Caroona Coal Project (subject to separate 
approvals).  

Exploration Ongoing exploration activities within EL 6505. 

Monitoring of subsidence 
impacts 

Monitoring of subsidence and subsidence impacts over the proposed underground 
mining and mine development areas. 

Remediation and 
rehabilitation works 

Progressive rehabilitation of surface disturbance areas (e.g. exploration drill pads). 

Ongoing remediation of subsidence effects. 

Rehabilitation of mine related infrastructure areas at the end of the Project life. 

Construction workforce Average number of construction employees approximately 400 with up to 600 at 
peak construction.  

 

Within the proposed mining areas, the Hoskissons Seam is 8 to 16 metres (m) in thickness and has a depth of 
cover between 130 and 710 m (Barbato, 2014).  Once mined and processed, the Hoskissons Seam is expected 
to produce mainly energy (thermal) coal.  The target recoverable coal within the target seam in the 
underground mining areas is approximately 260 Mt of ROM coal. 
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1.2.1 Project general arrangement 

The indicative mining layout and surface infrastructure is shown (Figure 1.03).  The main activities associated 
with the Project would include the following. 

• An underground mining operation within EL 6505 involving a single longwall in the Hoskissons Seam 
on Doona Ridge and a second longwall in the Hoskissons Seam on Nicholas Ridge; 

• Production of approximately 260 Mt of ROM coal over the life of the mine; 
• Production of up to approximately 10 Mtpa of saleable thermal coal; 
• A mine life of approximately 30 years; 
• Development and operation of a pit top mine infrastructure area comprising administration offices, 

bathhouse, workshop, store, coal stockpile areas, coal handling infrastructure, bunded hydrocarbon 
tanks, laydown areas, car parking, electrical substation, muster area, associated linear infrastructure 
and access road on Doona Ridge; 

• Development and operation of a separate men and materials shaft on Doona Ridge;  
• Construction and operation of an event CPP (up to 1 Mtpa ROM coal capacity) on Doona Ridge for 

washing of occasional high-ash ROM coal;  
• Construction and operation of a coal unloading facility on Doona Ridge to allow transportation of 

Nicholas Ridge ROM coal to Doona Ridge via rail for washing;  
• Co-disposal of fine and coarse rejects in an emplacement on Doona Ridge, with rejects to be 

transported within an infrastructure corridor;  
• Development and operation of a separate pit top mine infrastructure area comprising coal handling 

infrastructure, coal stockpiles, an access road, car parking, administration offices, muster area, 
electrical substation and associated linear infrastructure on Nicholas Ridge; 

• Construction and operation of separate rail loops and spurs to connect to the  
Binnaway-Werris Creek Railway from Doona Ridge and Nicholas Ridge; 

• Realignment of Rossmar Park Road; 
• Employment of up to approximately 400 operational personnel at peak production; 
• Employment of an average number of construction employees of approximately 400 and up to 600 at 

peak construction; 
• Emplacement of overburden excavated during the construction of access drifts and shafts;  
• Progressive development of sumps, pumps, pipelines, water storages and other water management 

equipment and structures (including dewatering infrastructure); 
• Development and operation of ventilation surface infrastructure and gas drainage infrastructure; 
• Development and operation of water and gas pipelines to connect the Nicholas Ridge infrastructure 

area to the Doona Ridge infrastructure area;  
• Ongoing exploration activities within EL 6505;  
• Ongoing surface monitoring and rehabilitation (including mine related infrastructure areas that are 

no longer required) and remediation of subsidence effects; and  
• Other associated minor infrastructure, plant, equipment and activities. 
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Figure 1.03  Conceptual general arrangement showing Project underground and surface features 
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1.2.2 Construction and development activities 

The Project would consist of two distinct construction phases, one initial phase commencing in Year 1 of the 
Project focused on Doona Ridge and taking approximately three years and a second phase in approximately 
Year 15 of the Project focused on Nicholas Ridge, with duration of approximately 18 months. 

The following is a general description of the construction activities that would be common to each phase.  The 
surface infrastructure locations at Doona Ridge and Nicholas Ridge are shown (Figures 1.04 and 1.05). 

1.2.2.1 Underground mine development 

Specific underground mine development activities would include the following. 

• Initial  underground access and portal development to enable the commencement of the men and 
material and conveyor drifts;  

• Construction of men and material and ventilation shafts;  
• Use of overburden associated with excavations for construction fill and emplacement of excess 

overburden;  
• Development of underground main roadways and gate roads for longwall panels; 
• Delivery and assembly of mining equipment; and  
• Installation of underground conveyors. 

1.2.2.2 Coal handling infrastructure 

• Surface conveyors; 
• CPP; 
• Train load-out facility including rail spur and loop; and 
• ROM and product coal stockpiles. 

1.2.2.3 Site access and services 

• On-site power substation and reticulation infrastructure;  
• Access road from Rossmar Park Road (Doona Ridge) and Waverley Road (Nicholas Ridge);  
• Partial relocation of Rossmar Park Road;  
• Development of administration offices, bathhouse, workshop compound, store buildings, bunded fuel 

tank, laydown areas and car parking; 
• Construction of water management and mine dewatering infrastructure, including sumps, pumps, 

pipelines, water storages and other water management equipment and structures; and 
• Installation of ancillary infrastructure (e.g. internal roads, electrical infrastructure, potable water 

supply, sewage treatment and site security). 

1.2.2.4 Construction activities specific to Doona Ridge 

Doona Ridge would be the initial and main mine infrastructure area for the Project. Therefore, several 
construction activities would be specific to this area including the following. 

• Construction of a 1 Mtpa event CPP for the washing of occasional high-ash coal; 
• Development of emplacements for the co-disposal of CPP rejects; 
• Establishment of an infrastructure corridor for the CPP to the rejects emplacement; 
• Construction of a rail unloading facility for occasional unloading of Nicholas Ridge coal at Doona 

Ridge; and 
• Construction of a separate men and materials shaft off 4D Road.   
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Figure 1.04  Proposed surface infrastructure general arrangement on Doona Ridge
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Figure 1.05  Proposed surface infrastructure general arrangement on Nicholas Ridge
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1.2.2.5 Ongoing construction activities 

Ventilation and gas drainage infrastructure on the surface would be required for the Project.  Preliminary 
engineering studies have indicated that gas management can be achieved through a combination of surface 
(in areas owned by CMAL or under the consent of private landholders) and underground (in-seam) gas 
drainage techniques.  

The requirement for surface gas drainage infrastructure would be determined through further detailed coal 
seam gas content analysis and mine planning. 

The final location of the ventilation and (if required) gas drainage infrastructure would be determined through 
detailed mine planning, environmental assessment outcomes and consideration of alternatives. 

Ventilation and gas drainage infrastructure would progressively be constructed over the life of the Project as 
required. 

1.2.2.6 Waste rock management 

Waste rock would be excavated during the construction of access drifts and shafts for the Project.  Waste rock 
would be preferentially used as a source of construction material for infrastructure items such as hardstand 
areas, dam embankments and road embankments. 

As part of the Project mine planning and environmental assessment process, the Applicant would determine 
the volume of excess waste rock and the location of emplacement areas. 

1.2.3 Operational activities 

1.2.3.1 Underground mining 

The Project would involve mining from a single coal seam (Hoskissons) on Doona Ridge and Nicholas Ridge 
using longwall mining methods for a period of approximately 30 years.  Longwall mining involves extraction of 
rectangular panels of coal defined by underground roadways constructed around each longwall.  The longwall 
mining machine travels back and forth across the width of the coal face progressively removing coal in slices 
from the panel.  Once each slice of coal is removed from the longwall face, the hydraulic roof supports are 
moved forward, allowing the roof and a section of the overlying strata to collapse behind the longwall machine 
(referred to as forming the ‘goaf’). 

Extraction of coal by longwall mining methods results in the vertical and horizontal movement of the land 
surface. The land surface movements are referred to as subsidence effects.  

The layout and design of longwall panels is continually being refined and developed through an iterative 
process as part of the subsidence assessment, environmental assessment and the Applicant’s mine planning 
process.  Replacement underground mining equipment would be required over the life of the Project in order 
to maintain production capacity. 

Pre-mining gas extraction would generally be facilitated by either vertical wells directly from the surface to 
the coal seam in areas owned by the Applicant (or with the consent of private landholders) or via underground 
cross panel drilling and drainage of the gas through an underground collection system to infrastructure on 
the surface. 

Post-mining gas extraction would be undertaken by either vertical wells directly into the goaf to the surface in 
areas owned by the Applicant (or with the consent of private landholders) or via underground drilling methods 
into the goaf.  Underground techniques include the use of a goaf gas sewer system whereby a large diameter 
drill hole is angle drilled from the surface (on land owned by the Applicant or with the consent of private 
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landholders), approximately 10 m above the coal seam and connected to gas infrastructure on the surface. 
Gas would generally be flared via flaring facilities located on the surface; however, the Applicant may 
investigate other options to manage gas. 

Other associated infrastructure and activities would include: 

• Personnel and materials access via transport drifts from the mine infrastructure areas at both Doona 
Ridge and Nicholas Ridge; 

• Personnel access via a separate men and materials shaft;  
• Materials handling and transport systems to convey coal from the longwall machine to the surface; 
• Underground equipment (e.g. longwall mining machine, continuous miners, conveyors, bins) and 

mobile fleet (e.g. load haul dump vehicles, drill rigs, shuttle cars, personnel carriers); 
• Ventilation systems for air intake and to exhaust air from the mining areas; 
• A gas pipeline from Nicholas Ridge to Doona Ridge to allow the transfer of gas once Nicholas Ridge is 

operational;  
• Gas management systems to monitor and control the concentrations of gases in the underground 

mining areas; 
• Underground goaf gas drainage via large diameter drill holes above the longwall panels and gas 

extraction via a gas ‘sewer’ system to gas infrastructure on the surface;  
• Gas drainage infrastructure in areas owned by the Applicant or with the consent of private 

landholders;  
• Flaring facilities on the surface; and 
• Water management systems to transfer groundwater that accumulates in underground workings to 

the surface. 

The final location of surface infrastructure (where required) would be determined through detailed mine 
planning, environmental assessment outcomes and consideration of alternatives, and would be documented 
in the EIS. 

1.2.3.2 Coal stockpiling, handling and transport 

Doona Ridge and Nicholas Ridge would have separate facilities for handling ROM coal.  ROM coal would be 
stockpiled prior to being sized and conveyed to the product coal stockpile. 

Washing (or beneficiation) of all of the ROM coal is not required for the Project given it is generally of a high 
enough quality to be exported. Notwithstanding, an event CPP with a production rate of up to 1 Mtpa is 
proposed at Doona Ridge which would be operated during periods where high-ash coal is produced.  Sized 
ROM coal processed in the CPP would be conveyed to the Doona Ridge product coal stockpile.  

Product coal would be reclaimed from the product coal stockpile and conveyed to product coal bins located at 
both of the rail loops (i.e. at Doona Ridge and Nicholas Ridge).  Product coal would then be loaded onto trains 
for transportation to market. 

Some high-ash ROM coal mined at Nicholas Ridge would also be processed at the Doona Ridge CPP.  This 
would be facilitated by transportation of high-ash ROM coal from Nicholas Ridge via train to a coal unloader at 
Doona Ridge, where this coal would be conveyed to the CPP for processing.  Washed product coal would then 
be processed and transported in the same fashion as Doona Ridge ROM coal.  

Operation of the CPP would produce some coarse and fine rejects.  These rejects would be co-disposed in an 
emplacement on the western side of Doona Ridge (in the property known as ‘Doona Vale’).  Rejects would be 
transported to the emplacement via an infrastructure corridor. 
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1.3 Project alternatives 

The following is a description of the Project alternatives, reproduced from information supplied by the 
Applicant in February 2014.  Alternatives to the proposed location, scale and mining methods have been 
considered by CMAL in the development of the Project description.  Within the 344 km2 exploration licence, 
the Applicant has identified three potential Mining Areas beneath Doona Ridge, Nicholas Ridge and Georges 
Island.  In this Gateway Application, proposed longwall mining areas have been positioned beneath Doona and 
Nicholas Ridge Project assessment areas only.  Although there area significant coal deposits outside of these 
two areas, the Applicant has focussed mine planning on these areas to minimise any potential impacts on the 
surrounding alluvial plain that is often used for irrigated cropping. 

• Project Location - the location of the Project is determined by the presence of coal seams able to be 
economically mined in the Doona and Nicholas Ridge areas. The Project mine plan is positioned 
beneath the Doona and Nicholas Ridge areas to minimise impacts on the surrounding agricultural 
practices.  A third area, Georges Island to the west of Doona Ridge, has been considered for mining 
but does not form part of this Gateway application. 

• Surface Facilities - The proposed pit top locations were determined based on distance and depth to 
the Hoskissons Seam (i.e. to reduce costs associated with the personnel and conveyor drifts). The 
proposed construction of a men and materials shaft on Doona Ridge was determined on the basis of 
providing alternate underground access, and therefore more efficient commuting of employees to the 
southern portion of the longwall panels on Doona Ridge.  The location of the men and materials shaft 
on Doona Ridge was also sited to minimise impacts on BSAL. 

• Scale – the Project coal yield is estimated at approximately 260 Mt of ROM coal within the Hoskissons 
Seam. Resource definition and exploration drilling conducted by the Applicant indicates that this is 
the optimum scale of the Project. 

• Mining Method – the Applicant has considered alternate methods of mining, however the depth of 
cover means that the coal resource is amenable to underground mining methods and open cut mining 
is not proposed.  Longwall extraction has been determined to be the most efficient method of mining 
the coal resource relative to other underground mining methods (e.g. bord and pillar mining) and has 
reduced impacts relative to open cut mining methods. 

• Longwall Extraction Limits – the Applicant has considered longwall extraction limits with regard to 
surface subsidence impacts.  A standardised longwall width of 400 m and an extraction height of 4.8 
m is most economically favourable.  However, to limit surface subsidence impacts, i.e. ponding, in 
some areas the longwall width and extraction height has been reduced to 200 m and 2.5 m, 
respectively.  These areas are called Subsidence Control Zones. 

It is beyond the scope of an agricultural impact assessment to provide any feasibility-analysis of mining 
options, i.e. analysis of alternate coal mining methodologies.  Further consideration of alternatives to location, 
scale, methods and management would be undertaken as a component of comprehensive assessment for the 
EIS. 

1.4 Project assessment areas 

The Project assessment areas for this Gateway Application have been defined in accordance with the interim 
BSAL verification protocol (OEH and OAS&FS, 2013).  There are two assessment areas: the Doona Ridge 
assessment area of 9,447 hectares (ha) and the Nicholas Ridge assessment area of 2,416 ha (Figures 1.06 and 
1.07).  Each includes a future Development Application area and an approximate 100 m buffer to allow for 
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potential design amendments and minor expansion.  Where verified BSAL is contiguous with potential BSAL 
that is outside of the Project assessment areas, this has also been identified.  The Doona Ridge and Nicholas 
Ridge Project assessment areas equate to 27 percent (%) and 7 % of the total EL area, respectively. 

Correctly, technical studies that support the Gateway Application have extended analyses beyond the Project 
assessment areas.  The areas considered in each technical study are as follows. 

• McKenzie (2014) for verification of BSAL – the Project assessment areas and additional areas of 
contiguous mapped BSAL; 

• Nicol et al (2014) in consideration of groundwater – an area of 70 by 98 km, centred on the Project 
assessment areas; and, 

• Barbato (2014) for mine subsidence prediction – the Project assessment areas with consideration to 
‘far-field’ affects. 

In developing this report, La Tierra has focussed on BSAL within the Project assessment areas but has also 
included a general description of agricultural resources, production systems and enterprises outside of these 
areas. 
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Figure 1.06  Project assessment areas on Doona Ridge (9,447 ha) and Nicholas Ridge (2,416 ha)
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2 REGIONAL AGRICULTURAL OVERVIEW 
Following is a detailed synthesis of available information relating to agricultural resources, industries, 
enterprises, and production and support infrastructure within and the region surrounding the Project.  This 
region is defined as (i) the New England North West Region, specifically the Southern Plains comprised of the 
Gunnedah and Liverpool Plains Local Government Areas (LGAs) (DP&I, 2012); and, (ii) the Namoi Catchment, 
specifically the Liverpool Plains Sub-catchment area.  The Project is located within the Southern Plains 
(Gunnedah and Liverpool Plains LGAs) and Liverpool Plains sub-catchment (Figure 2.01). 

2.1 New England North West Region 

In the Strategic Regional Land Use Plan, DP&I (2012) define the New England North West Region as an area of 
9.9 million ha and including the Local Government Areas (LGAs) of Armidale Dumaresq, Glen Innes Severn, 
Gunnedah, Guyra, Gwydir, Inverell, Liverpool Plains, Moree Plains, Narrabri, Tamworth Regional, Tenterfield, 
Uralla and Walcha (Figure 2.02). DP&I (2012) have split this region into four agricultural-geographical sub-
regions, viz. 

1. Southern Plains (Liverpool Plains and Gunnedah LGAs); 
2. Northern Plains (Moree Plains and Narrabri LGAs); 
3. Slopes (Tamworth, Gwydir and Inverell LGAs); and, 
4. Tablelands (Walcha, Uralla, Armidale, Guyra, Glen Innes, Tenterfield LGAs). 

Land use for agriculture and the gross value of agricultural production has been calculated for these sub-
regions (Table 2.01).  The region accounts for about $1.8 billion per annum of agricultural production, which is 
20% of State production.  Sheep and cattle grazing, broad acre cereal crops, irrigated cotton, intensive 
livestock and poultry production are the main contributors (DP&I, 2012). 

Almost half of regional production, about 45%, occurs in the Northern Plains.  The Slopes, Tablelands and 
Southern Plains contribute 23%, 17% and 16% each, respectively.  The Southern Plains, incorporating the 
Liverpool Plains and Gunnedah LGAs, contributes the lowest gross amount to overall regional production. 

However, considered on a per unit area of agricultural land basis, the Northern and Southern Plains 
contribute similar values of $312 and $301 per ha each to regional production.  The Slopes and Tablelands 
have lower productivities of $185/ha and $147/ha each, respectively.  The contribution of cereal and non-
cereal cropping, predominantly cotton production, is likely important to the economic output of the Northern 
and Southern Plains sub-regions. Although the Northern Plains is larger, has more cultivation and grows 
more cotton than any other sub-region, considered on a unit land area, it is no more an important contributor 
to regional economics than is the Southern Region.  Grazing livestock predominates production in the Slopes 
and Tablelands sub-regions and whilst valuable, has a significantly lower input to regional economics on a 
per unit land area basis.  Notwithstanding, this economic data is based on a single year, 2006. 

The Northern Plains are located some 200 km north of the Southern Plains, and are distinct agricultural sub-
regions located in different sub-catchments.  Production in the Northern Plains is dominated by irrigated 
cropping on predominantly grey cracking clay soils along the Namoi, Gwydir, and Macintyre Rivers. In addition 
to irrigated cotton production, broadacre dryland wheat is also a major contributor to economic output. 
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Figure 2.01  The Project location relative to the New England North West Region, the Namoi Catchment and mapped potential BSAL 
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Table 2.01  Agricultural production profile of the New England North West Region (adapted from ABS, 2006) 

Statistic 

New England North West Region 

NSW Southern 
Plains 

(% Region) 

Northern 
Plains 

Slopes Tablelands 
Total 

(% NSW) 

Land area, total (ha ‘000) 1,008 
(10%) 

3,096 2,777 3,095 9,976 
(12%) 

80,132 

Land area, agricultural (ha ‘000) 936 
(12%) 

2,540 2,175 2,061 7,712 
(12%) 

62,119 

Land area, irrigated (ha ‘000) 26 
(15%) 

125 22 2 175 
(18%) 

994 

Mapped potential BSAL (ha ‘000) 
 

377 
(25%) 

623 422 112 1,534 
(55%) 

2,800 

       
Cereals for grain (ha ‘000) 224 

(18%) 
791 200 13 1,228 

(21%) 
5,716 

Non-cereal broadacre crops (ha 
‘000) 

33 
(12%) 

232 19 4 288 
(40%) 

726 

Sheep and lambs (head ‘000) 224 
(5%) 

409 1,165 2,805 4,603 
(14%) 

32,146 

Beef cattle (head ‘000) 235 
(13%) 

282 567 695 1,779 
(30%) 

5,862 

Pigs (head ‘000) 10 
(16%) 

18 19 15 62 
(9%) 

655 

       
Gross value crops (M) $156 

(16%) 
$688 $116 $24 $984 

(19%) 
$5,068.40 

Gross value livestock (slaughter) (M) $121 
(18%) 

$96 $240 $211 $668 
(24%) 

$2,762.10 

Gross value livestock (products) (M) $5 
(4%) 

$9 $46 $68 $127 
(11%) 

$1,211.00 

Gross value agric. Production (M)  $282 
(16%) 

$793 $402 $302 $1,779 
(20%) 

$9,041.50 

       
Gross value agric. Production ($/ha 

agricultural land)  
$301.39 $312.20 $184.92 $146.53 $230.72 $145.55 

NOTE:  Total values may not sum due to rounding 

2.1.1 Agricultural profile and SAL in the Southern Plains sub-region 

According to DP&I (2012), the Southern Plains sub-region has the highest agricultural productivity in NSW, 
with an exclusive combination of volcanic soils, rainfall reliability, climate (sunshine hours, moderate 
temperature and protection from hot westerly weather) and availability of surface and groundwater.  
Comprising the Liverpool Plains and Gunnedah LGAs, the sub-region area is about one million ha (refer to 
Figure 2.01). 

The sub-region accounts for around $282 million of agricultural production, more than half of which occurs in 
the Liverpool Plains LGA (Table 2.02).  Within this area there are 384,051 ha of mapped potential BSAL (refer 
to Figure 2.01).  On a per unit land area basis, the Liverpool Plains LGA is more productive than is the 
Gunnedah LGA.  This is not due to cropping but the economic gross value of livestock sent to slaughter.  This 
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skewed value of livestock may be the result of two significant feedlots located near to Caroona in the 
Liverpool Plains LGA. 

Table 2.02  Agricultural production profile of the Southern Plains sub-region (adapted from ABS, 2006) 

Statistic 

Southern Plains sub-region 

Liverpool Plains LGA Gunnedah LGA Total 

Land area, total (ha ‘000) 509 499 1,008 
Land area, agricultural (ha ‘000) 502 434 936 

Land area, irrigated (ha ‘000) 8 18 26 
Mapped potential BSAL (ha ‘000) 177 200 377 

    
Cereals for grain (ha ‘000) 100 124 224 

Non-cereal broadacre crops (ha ‘000) 9 25 33 
Sheep and lambs (head ‘000) 156 67 224 

Beef cattle (head ‘000) 149 85 235 
Pigs (head ‘000) 3 7 10 

    
Gross value crops (M) $61.4 $94.7 $156 

Gross value livestock (slaughter) (M) $91.7 $29.4 $121 

Gross value livestock (products) (M) $3.6 $1.3 $5 

Gross value agric. production (M)  $156.6 $125.5 $282 

    
Gross value agric. production ($/ha agricultural land)  $311.95 $289.17 $301.39 

NOTE:  Total values may not sum due to rounding 

2.2 Namoi Catchment 

The Namoi Catchment, part of the Murray-Darling System, covers an area of approximately 4.2 million ha 
(refer to Figure 2.01 and 2.02).  The catchment is bordered by the Great Dividing Range east of Tamworth, the 
Liverpool Ranges and Warrumbungle Ranges in the south, and the Nandewar Ranges and Mount Kaputar to 
the north.  The Namoi River eventually flows into the Barwon River, near Walgett.  Elevations range from over 
1,500 m to the south and east to just 100 m on the alluvial floodplain of the lower catchment west of Narrabri 
(Figure 2.03). 

NSW Office of Water (Green et al. 2011) estimate the value of agricultural production from the Namoi 
Catchment exceeds $1 billion annually, with dryland and irrigated agricultural production representing 
approximately half this amount. Major industries include cotton, livestock production, grain and hay, poultry, 
horticulture and forestry.  The catchment land area and gross value of production from it, approximate half 
that of the New England North West Region, i.e. 9.9 million ha and $1.8 billion production per year (DP&I, 
2012). 

According to the Namoi Catchment Management Authority (Namoi CMA, 2014) a range of land and water 
management issues affect the catchment including water quality decline, soil and land degradation, 
increasing dryland salinity, and loss of native vegetation and decline in biodiversity.  The Namoi Catchment is 
comprised of numerous smaller sub-catchments and a number of these define the Liverpool Plains as an 
agricultural region. 
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Figure 2.02  Namoi Catchment extents and major drainage systems (adapted from Green et al. 2011) 

 

Figure 2.03  Namoi Catchment topography (adapted from Green et al. 2011) 

2.2.1 Climate 

The Namoi Catchment has a variable mean rainfall from >1,300 millimetres per year (mm/y) on the elevated 
eastern and southern ranges to <400 mm/y around Walgett on the western lowlands (Figure 2.04).  Pan 
evaporation shows a strong east-to-west gradient and greatly exceeds mean rainfall in all months (Figure 
2.05). 

 

Water resources and management overview – Namoi catchment 

Figure 1: The Namoi catchment 

 
 

Figure 2: The Peel catchment 

 

2  |  NSW Office of Water, February 2011 

Water resources and management overview – Namoi catchment 

Figure 3: Topography and elevation of the Namoi catchment 

 

3  |  NSW Office of Water, February 2011 
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Figure 2.04  Namoi Catchment annual rainfall distribution (adapted from Green et al. 2011) and monthly mean rainfall 
for Gunnedah plotted (BOM, 2014a). 

 

 

Figure 2.05  Namoi Catchment annual pan evaporation (adapted from Green et al. 2011) and mean monthly evaporation 
for Gunnedah plotted (BOM, 2014a) 

Both rainfall and pan evaporation are strongly seasonal and highest in the summer months.  The months of 
December, January and February are warm to hot and characterized by heavy rainfall as storms that can 
cause flooding.  Least rainfall is expected in the mild to cold autumn and winter months. 

Notwithstanding, climates are variable, and Abbs and Littleboy (1998) suggest that an increasing occurrence 
of dryland salinity in the region is associated with unusually wet winters in the late 1980’s and early 1990’s.  
Dryland salinity can result from rising shallow watertables that carry salts from depth upwards to the soil 
profile. 

Water resources and management overview – Namoi catchment 

2 Climate 

2.1 Rainfall 
Annual average rainfall varies over the Namoi catchment, from a maximum of 1,300 mm over the 
ranges in the east to around 400 mm near Walgett (Figure 4). The pattern of rainfall varies throughout 
the year with the highest monthly rainfall at Gunnedah occurring in summer, and the lowest rainfall 
occurring from April though September. 

Figure 4: Average annual rainfall in the Namoi catchment 

 
Source: Hutchinson and Kesteven 1998 
 

Figure 5: Average monthly rainfall at Gunnedah 

 
Source: Bureau of Meteorology Climate Data Online 

4  |  NSW Office of Water, February 2011 

Water resources and management overview – Namoi catchment 

2.2 Evaporation 
Pan evaporation in the Namoi-Peel catchment has a strong east-west gradient. Average Class A pan 
evaporation varies from around 1,000 mm per year in the south-east, to over 2,200 mm per year in the 
north-west (Figure 6). Pan evaporation is also strongly seasonal, varying from around 2 mm per day in 
June and July at Gunnedah, to around 8 mm per day during December and January (Figure 7).  

Figure 6: Class A pan average annual evaporation in the Namoi catchment 

 
Source: Hutchinson and Kesteven 1998 

Figure 7: Mean daily pan evaporation at Gunnedah 

 
Source: Bureau of Meteorology Climate Data Online 

5  |  NSW Office of Water, February 2011 
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2.2.2 Land use 

Green et al. (2011) provide a summary of land use by category in the Namoi Catchment (Table 2.03 and Figure 
2.06).  The predominant land use is grazing followed by dryland cropping and only 3% of the catchment is used 
for irrigated cropping.  Extensive areas of forestry and native bushland exist and mining occupies less than 
0.1% of land. 

Table 2.03  Namoi Catchment land use (adapted from Green et al. 2011) 

Land use Extent (km2) Proportion of catchment (%) 

Grazing 25,727 61.2 

Dryland cropping and horticulture 6,810 16.2 

Forestry, native landscapes 6,457 15.4 

Conservation 1,351 3.2 

Irrigation 1,259 3.0 

Residential 256 0.6 

Lakes, rivers, dams, wetlands 151 0.3 

Mining 7 <0.1 

 

 

Figure 2.06  Namoi Catchment land use (adapted from Green et al. 2011) 

2.3 Liverpool Plains Sub-catchments 

The Liverpool Plains sub-catchment forms a discrete agricultural area within the broader Namoi Catchment 
(Figure 2.07).  It is a self-contained catchment, made up of several lower-order sub-catchments, including 
Mooki, Rangari and Coxs Creeks, all of which run into the Namoi River, plus Goran Lake that overtops only in 
extreme events.  The catchment extends from the steep volcanic Liverpool Ranges in the south through to the 
expansive floodplains along the rivers to Boggabri. The total area is about 1.2 million ha, 

Water resources and management overview – Namoi catchment 

Figure 8: Land use in the Namoi catchment 

 

Source: 2001/02 Land use mapping of Australia, Bureau of Rural Sciences 

7  |  NSW Office of Water, February 2011 
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Figure 2.07  Detailed features of the Liverpool Plains sub-catchment 
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of which 46% is floodplain and 1.02 million ha is managed for agriculture.  About 40% of this agricultural land, 
approximately 410,000 ha, is mapped as potential BSAL (refer to Figure 2.07).  About 36% of land in the 
Liverpool Plains is under dryland cropping, 33% is native pasture, 7.5% is improved pasture and 4.5% is 
irrigated cropping (URS, 2001). 

2.3.1 History of agricultural development 

Agriculture on the Liverpool Plains dates back to about 1830, commencing shortly after the Nowland’s Gap, a 
pass over the Liverpool Range, was discovered by William Nowland in 1827.  This route across the range was 
incorporated into the “Great North Road” built by 3,000 convicts from 1826 to 1834 and was the first road out 
of the Hunter Valley.  In the early 1830s, William Danger surveyed the Liverpool Plains region and made 
extensive land claims on behalf of the Australian Agricultural Company (AACo). 

Initial agricultural enterprises were large pastoral squattages, i.e. squatters, based around cattle production 
and to a lesser extent, sheep for wool production (Durrant, 2004).  Mostly the original Squatters had no land 
title until 1836 when Leasehold Titles became available. 

Cattle predominated early pastoralism on the Liverpool Plains.  By 1848, the Liverpool Plains had 67 runs with 
sheep and 94 with cattle.  Cattle typically required far less care than sheep, were more dingo resistant and 
droving needed less labour than shearing and carting wool. 

In 1861, “Selection Laws” meant ‘free selection before survey’ and allowed “Selectors” to take up between 40 
and 320 acres, live on the land and subsequently pay it off.  The effect of the Selectors was population growth 
and the introduction of farming, i.e. cultivation, and fences.  To make ends meet on small acreages, Selectors 
tried all sorts of enterprises including pigs, dairying, turkeys and cropping (Durrant, 2004).  Enterprises were 
typically limited by the supply of family labour and horse or bullock-drawn ploughs on lighter upland soils.  
Squatters and Selectors clashed and the 1861 selection laws forced Squatters to freehold land title. 

After the 1861 selection laws, property sizes became smaller.  Quirindi, for example, was at that time ‘land 
locked’ by extensive pastoral holdings.  Community and Government pressure led to land subdivisions.  Some 
Squatters resisted subdivision and their lands were resumed by Government and cut up into smaller parcels. 

At the end of the 19th century Australian agriculture was emerging from the effects of two major depressions 
(1880’s and 1890’s) and was in the grip of severe drought.  The 'Great Drought' from 1895 to 1903 was thought 
at the time to be the most widespread drought in the history of Australia and it affected the whole country, 
including the Liverpool Plains.  Across the country sheep and cattle numbers were reduced by 40 to 50%, and 
crops produced little. 

The most significant advancement to agriculture on the Liverpool Plains in the 20th century was 
mechanization.  High horsepower tractors slowly replaced horse, bullock and human manual labour from 
about 1950 onwards.  This allowed cultivation of the ‘heavy’ alluvial vertosol soils on the floodplains and saw 
farming replace grazing on the floodplains. 

2.3.1.1 Australian Agricultural Company 

Australian Agricultural Company (AACo) had its beginning and early success on the Liverpool Plains.  In 1824, 
AACo received a grant of one million acres at Port Stephens.  In about 1833, half of this land was exchanged 
for 101,000 hectares at Warrah near Quirindi on the Liverpool Plains and 127,000 ha on the Peel River, which 
was to eventually become known as Goonoo Goonoo. Shorthorn bulls were imported from England to develop 
the company herds. 

"Warrah Station" was a rectangle 30 miles by 13 miles, containing 249,600 acres (101,000 ha). It was occupied 
in 1833, before any land title was available north of the Liverpool Range. There were however, some Squatters 
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running stock on the Liverpool Plains illegally, including on "Warrah" land. They were moved off, displacing 17 
Squatters and more than 8,000 head of cattle (Griffiths, 2012). 

By 1850, despite droughts, depressions and some heavy stock losses, AACo’s sheep numbers had risen to 
114,118, cattle numbers to 8,306 and horse numbers to 1,436. While cattle outlets were originally restricted to 
the domestic market, wool provided export income along with horse sales to India. 

Warrah Station was subdivided multiple times.  For example, in 1908 AACo offered the “Willow Tree 
Subdivision” for sale by auction in Quirindi.  This subdivision created 37 farms and 100 township allotments 
(Durrant, 2004).  The last subdivision of Warrah was in 1956 for soldier resettlement. 

In 1996, Windy Station, the last vestige of Warrah, was sold after a continuous period of AACo ownership 
spanning 165 years (AACo, 2013). 

2.3.1.2 Quirindi Station and Township 

Around 1830 George Loder established Quirindi Station at the junction of Quirindi Creek and the Jacob & 
Joseph Creek. This also became a popular camping spot for teamsters and formed the basis of the future 
townsite. In fact, Loder's stockman set up a slab hut on the ground now occupied by Loder St. 

An inn was established here in the 1840s. The town was gazetted in 1856 although the first land sales in 1857 
attracted few.  A post office was established in 1858. The 1861 Lands Act opened the district up to small 
settlers and the pastoral economy was diversified by small-farm agriculture. In 1866 the local Inn was bailed 
up by the bushranging gang of Captain Thunderbolt. 

One of the most significant events in the town's history was the arrival of the railway in 1877. This made it the 
focal point and service centre of the surrounding agricultural area. The population increased from about 100 
before the trains arrived to more than 1,000 by 1891.  The Australian Polo Club was formed in Quirindi in 1888.  
Today, Quirindi is the administrative and commercial hub of the Liverpool Plains region. 

2.3.1.3 Walhallow Station, Caroona 

Walhallow Station at Caroona was one of the original large holdings settled in the early to mid 1800s.  
Originally a sheep enterprise the remains of the historic shearing shed, made from local stone, stand today. 

The Caroona Aboriginal Reserve was established on 220 acres of Walhallow Station in the 1890’s (State 
Records of NSW, Aboriginal Reserves Reel 2847).  This land was set aside for the re-settlement of aborigines 
that had previously camped along the Mooki River from Breeza to Pine Ridge.  Pastoralists concerned for 
sheep losses at three large grazing properties instigated the resettlement program: Breeza (owned by the 
Clift family), The Mystery (owned by the Leonard family) and Walhallow (owned by an English company) (State 
Records of NSW, Aboriginal Reserves Reel 2847).  Known for a long time as “Caroona Mission” the settlement 
is today called Walhallow Village. 

In terms of early agriculture at the Reserve, the Office of the Board for Protection of Aborigines annual report 
of 1907 states the following: 

A 52-acre and 15-acre paddock and a garden of ! acre have been securely fenced and wire-netted, most of 
the land being grubbed and cleared for cultivation. Five hundred almond-trees were planted, and are doing 
well, and 31/2 acres planted with potatoes, which, though rather late, give promise of a very fair crop. 
Three acres of broom millet were reported by the Manager at the end of the year to be progressing 
satisfactorily, and smaller areas of sorghum and cowpeas to be growing luxuriously. Five acres of 
sorghum, cowpeas, wheat for use on the station, were also planted late in the year. Seeing that the season 
was very unfavourable, the results are highly satisfactory: but not much could be attempted in the direction 
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of cultivation, as owing to the drought the grass in the large cultivation paddock was urgently required for 
the horses and cows of the aborigines, and the total acreage of the station is only 230 (Office of Board for 
Protection of Aborigines, 1908). 

2.3.1.4 The evolution of modern farming systems 

There are several detailed accounts of the evolution of modern farming systems on the Liverpool Plains (e.g. 
Sim and Urwin, 1984; and, Scott et al. 2004) and the following account is largely summarised from these 
earlier studies except where otherwise cited. 

While the first wheat crop was planted in about 1860, up until the 1950s wheat cropping was restricted to the 
lighter soils of ridges and hills around the floodplain.  The floodplain itself was grazed, heavily, resulting in 
changes to floristic composition in favour of less palatable plains grass species. 

During the 1950s, tillage by shallow cultivation with disc ploughs and scarifiers drawn by low-powered 
tractors was the most common practice. Crop rotation during this period usually meant continuous wheat 
with short fallow (i.e. summer fallow between each annual wheat crop). Some farmers occasionally grew 
lucerne, oats or sorghum or used long fallow (one wheat crop in two years) however, a widely practiced 
pasture-crop ley farming system had not yet developed. 

In the 1960s cropping expanded rapidly as returns from grain increased relative to those from sheep, and 
tractor power increased. High-horsepower tractors now allowed cultivation of the ‘heavy-clay’ alluvial 
Vertosol floodplain soils that could not be ploughed previously.  Large areas of native vegetation were cleared 
between 1962 and 1975.  Conventional cultivation for seedbed preparation and weed control was practiced, 
exposing the land to erosion risk. 

During the 1970s tyned trash-working implements were introduced.  The implications of this were that 
stubble retention and reduced tillage practices became more practical.  Reduced tillage practices were 
recommended because they were more efficient at storing water in the soil profile during fallow periods and 
lessened erosion potential during rainfall events. Weed control during fallow was achieved by spraying with 
herbicides. Fallowing was also important for soil fertility renewal via nitrogen mineralisation through break 
down of organic matter. 

Since the early 1970’s, long fallow wheat/sorghum rotations have been the predominant cropping system.  
Here, one wheat and one sorghum crop are grown in three years with an intervening 10-14 month fallow 
period (Ringrose-Voase et al. 2003).  A 1996 survey showed that 56% of farmers operated the wheat/sorghum 
long fallow rotation in which the land is fallowed for 21 months in each three-year period to accumulate soil 
moisture.  Although a low risk system with potentially high crop yields, the low cropping intensity caused soil 
profile water leakage to the environment, i.e. deep drainage through the soil.  CSIRO confirm that these 
cropping systems cause leakage to an extent that they contribute to shallow water tables and dryland salinity 
on the Liverpool Plains (Walker et al. 1999). 

Strip cropping, i.e. growing crops in rotation in alternative strips, was more widely adopted in the Liverpool 
Plains during the 1970s to combat erosion damage caused by flood events.  Fences were removed to avoid 
water channelling and runoff problems. The strips were between 20 to 100 m wide and alternated between 
fallow, crop stubble and growing crop, using mostly wheat, sunflowers and sorghum, and sometimes a medic 
e.g. lucerne. 

Developments in soil moisture measurement and opportunity crop sowing rules have been important in the 
growth of cropping activities and rotations in the region.  With the ability to measure soil moisture content by 
simple mechanical probes or water budget estimation techniques, the practice of fallowing to fill a soil profile 
with moisture and then planting a crop in the next sowing window has improved crop management. This has 
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been called opportunity or response cropping, and involves using the water when it is available.  Both winter 
and summer crops can be grown, and although this is an intensification of land use it has also been 
considered to be an improvement in water use efficiency.  Stubble retention, chemical weed control and 
minimum or zero tillage practices have continued to be important for erosion control. Crop disease 
management has become vital when using these practices.  Wheat remains the principal dryland crop in the 
region, while barley, sorghum, chickpeas and sunflower are the major crops used in rotation with wheat. 
Cotton is the main irrigated crop.  Lucerne has gained recognition as a useful crop in rotations for a number 
of reasons including diversity of farming enterprise, improved soil nutrition and structure, and reduced 
salinity hazard. 

GRDC (2013) reports that current trends in farming on the Liverpool Plains are away from rotations of 
sorghum, cotton, sunflowers and wheat that dominated post-war systems.  Modern farming systems are 
focussing on rotations involving summer grains (including sorghum, maize, sunflowers, mungbeans and 
soybeans), higher cropping frequencies (towards double-cropping), and incorporation of pasture and legumes 
leys.  GRDC (2013) states that this is important now in managing emerging issues of crop disease, weed 
herbicide resistance and declining soil fertility, and farm profitability. 

In addition to increased diversity in crop varieties and, perhaps most importantly, the integration of pulse 
legume crops, the uptake of precision farming methods also continues.  Since about the early 1990’s, there 
has been a move towards zero tillage and controlled traffic farming for soil moisture conservation, erosion 
controlled, improved soil physical fertility, reduced operating costs and increased yields.  Opportunity 
cropping based on assessed soil-moisture is replacing fixed-time sowing rotations. 

URS (2001) report the Liverpool Plains is faced with significant land management issues including: 

• Dryland salinity and groundwater recharge;  
• Flooding;  
• Soil erosion;  
• Water quantity and quality (including river salinity);  
• Nature conservation and biodiversity; and  
• Riparian zone health.  

2.3.2 Key agricultural infrastructure 

Well developed upstream and downstream support services and infrastructure exist for agriculture on the 
Liverpool Plains.  Key elements of these services and infrastructure have been identified (Table 2.04). 

Table 2.04  Example agricultural support services and infrastructure 

Element Type Example 

Support businesses Agronomy, extension AMPS, Caroona 
Pursehouse Rural, Quirindi 
Total Grower Services, Quirindi 
NuRural, Quirindi 

Stock & Station Davidson Cameron, Quirindi 
Landmark Operations, Gunnedah 
Elders, Gunnedah 
Carpenter Noel, Gunnedah 
Carter Rex, Gunnedah 

Rural supplies, seed Pursehouse Rural, Quirindi 
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Element Type Example 

Pacific Seeds, Gunnedah 

Grain Trading Agracom, Quirindi 
Quirindi Grain and Produce, Quirindi 
AWB (Cargill) 

Grain processing Grain Products Australia, Tamworth 
Wholegrain Milling Company, Gunnedah 
Namoi Flour Mills, Gunnedah 

Farm machinery Peel Valley Machinery (John Deere), Quirindi, Gunnedah, Tamworth 
Cornish’s (CASE IH), Quirindi, Gunnedah, Tamworth 

Transport Advantage Grain Services, Pine Ridge 
T&M Ellison Haulage, Gunnedah 

Soft support 
infrastructure 

NSW Government 
Policy 

New England North West Strategic Regional Land Use Plan 

Local Government Liverpool Plains Local Environment Plan 2011 
Liverpool Plains Growth Management Strategy 2009 
Gunnedah and Liverpool Plains Strategic Plan 2001 

Education TAFE New England, Gunnedah and Quirindi 

Hard support 
infrastructure 

Transport Kamilaroi Highway (route B51) 
Binnaway Werris Creek Rail Corridor 
Tamworth Regional Air Port 

Energy and 
communications 

66 kilovolt (kV), 11 kV and low voltage powerlines 
The Central Ranges natural gas pipeline 
Copper and optical fibre cable telecommunications infrastructure plus 
cellular mobile telephone coverage 

Grain handling and 
storage 

Bulk storage and handling for rail transport at Spring Ridge, Caroona, 
Werris Creek, Gunnedah and Tamworth 

Cotton Gins Carroll Cotton Company, Carroll 

Livestock selling 
centers 

Gunnedah Regional Saleyards, Gunnedah 
Tamworth Regional Livestock Exchange, Tamworth 

Livestock abattoirs Primo, Scone 
Teys Australia, Tamworth 
Thomas Foods International, Tamworth 
Country Fresh Australia, Tamworth 

 

2.3.3 Natural resources 

2.3.3.1 Geography and geomorphology 

The catchment is bounded to the south by the Liverpool Ranges, which form part of the Great Dividing Range, 
to the east by the Melville Ranges and to the west by the Warrumbungle Range and Pilliga Scrub. The Mooki 
River and Coxs Creek drain the area northwards into the Namoi River. 
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Two lower-order catchments, Lake Goran and Pine Ridge, have been documented as showing evidence of 
dryland salinity (Ringrose-Voase et al. 2003).  In these catchments, deeply incised ephemeral drainages from 
the Ranges lose their competence in alluvial fans. The lower reaches of the western side of the Pine Ridge 
catchment, between Pine Ridge and Middle Range, were mapped as marshes in the early 20th century and 
were drained to allow for cropping in the 1970s.  Anecdotal evidence suggests other watercourses, including 
the Upper Yarraman Creek, have been realigned to better suit agricultural needs. 

The Liverpool Ranges are the remnants of the Liverpool Shield Volcano, which during the Eocene-Oligocene 
(about 56 to 23 million years ago) covered an area of 6,000 km2 and was about 500 m thick.  Erosion has 
removed most of the shield, leaving only remnants of basalt on the ridges and hilltops on less erodible 
sandstone. The drainage system that developed produced a deep and relatively wide valley.  Early episodes of 
sedimentation resulted in interbedded clays with sand and gravel layers deposited by braided streams.  This 
is now known as the Gunnedah Formation. Latter periods witnessed a change towards a drier climate. The 
reduction of rainfall produced smaller, lower-energy river channels and resulted in a change from braided to 
meandering streams, which continue to the present. The fine clay sediments deposited on the alluvial plains 
formed the Narrabri Formation. 

2.3.3.2 Soils 

Published soil landscape mapping at 1:100,000 scale is available for the Curlewis (Banks, 1995), Blackville 
(Banks, 1998) and Tamworth (Banks, 2001), covering portions of the Liverpool Plains and Liverpool Ranges.  
This mapping was later used (in part) to develop reconnaissance-level soil landscape mapping and soil 
attribute information for the Brigalow Belt South Interim Bioregion, an area of approximately 52,400 km2, and 
incorporating the Liverpool Plains (SISU, 2002).  Interestingly, this 2002 mapping also relied upon the inherent 
soil fertility classes proposed by Charman (1978), as does BSAL verification currently (see OEH and OAS&FS, 
2013). 

According to Banks (1995), the floodplains of the Liverpool Plains are comprised of soils derived from alluvial 
deposits of volcanic origin.  These are deep, often >3 m, alluvial Vertosol soils (Banks, 1995) on floodplains 
occupying 46% of the total land area (URS, 2001).  These inherently fertile, high water holding capacity soils 
combined with reliable rainfall, favourable climate and access to irrigation water resources, make the 
Liverpool Plains part of the most productive agricultural land in NSW (DP&I, 2012). 

Surrounding the floodplains are low hills and ridges with lighter soils of volcanic and sedimentary origins.  
These can include Vertosols, but also Sodosols, Podosols, Ferrosols and other soil types.  McKenzie (2014) 
presents the earlier soil landscape mapping by Banks (1995 and 2001), as relevant to the Project area and this 
report, and current detailed soil survey and mapping, including verification of BSAL. 

2.3.3.3 Climate 

Climatic conditions can vary across the Liverpool Plains due to local topography (Abbs and Littleboy, 1998), i.e. 
Liverpool Ranges, Doona Ridge, etc., creating micro-climates that can affect agricultural production.  Annual 
rainfall can exceed 1,000 mm on the elevated ranges to the south and east.  Anecdotally, local farmers report 
that while the distance between Breeza and Spring Ridge to the southwest is only about 25 km, Breeza has 
longer and hotter cotton growing season before the risk of frost.  Rainfall is variable across relatively short 
distances (Table 2.05) and is summer dominant (Figure 2.08). 

The closest meteorological station measuring pan evaporation is at Gunnedah (Gunnedah Resource Centre, 
Station 055024), located about 30 km to the north of the Project assessment areas.  Annual pan evaporation at 
this location is 1,752 mm, about three-times median rainfall (Figure 2.09). 
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Table 2.05  Rainfall summary statistics for the surrounding locality (adapted from BOM, 2014b) 

Location 
Distance to  
PAAs1 (km) 

Elevation 
(m) 

Mean 
(mm) 

P102 
(mm) 

P50 
(mm) 

P90 
(mm) 

RVI3 

Breeza (Main Street) 4 296 608.2 378.7 605.1 829.7 0.745 

Spring Ridge 5 314 599.1 359.8 589.2 828.8 0.796 

Pine Ridge (Mooki Springs) 6.5 335 589.2 355.8 568.8 823.2 0.822 

Pine Ridge (Billabong) 8.5 340 603.9 382.8 593.6 830.8 0.755 

Quirindi (Post Office) 14 390 684.2 470.1 678.3 916.1 0.658 

Gunnedah (Pool) 30 285 621.2 377.4 626.7 837.9 0.735 

1 Project assessment areas (PAAs) 
2 P10 = 10th percentile 

3 Rainfall Variability Index, !"# = {!!"!!!"}
!!"  

 

 
Figure 2.08  Median monthly rainfall at Spring Ridge (blue), Pine Ridge (Mooki Springs) (orange), Breeza (green) and 

Quirindi (purple) 

 

 
Figure 2.09  Median monthly rainfall at Spring Ridge (blue) and median monthly pan evaporation at Gunnedah Resource 
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The Liverpool Plains has hot summers and cool to cold winters, and both extremes affect agricultural 
production.  The availability of temperature data is significantly more limited than is rainfall data, and 
generally available only for the larger population centres, i.e. Gunnedah and Quirindi.  Key climatic variables 
relevant to agriculture, including temperature, have been summarised (Table 2.06).  These climate statistics 
are for Quirindi, the administrative centre of the Liverpool Plains LGA located about 14 km to the southeast of 
the Project assessment areas.  Records at this weather station commenced in 1882 and provide an unbroken 
130 year data set. 

Table 2.06  Key climate statistics summary for Quirindi 

Climate Statistic Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Mean maximum T0C 32.2 31.3 29.3 24.9 20.4 16.6 15.9 17.9 21.5 25.2 28.5 31.1 24.6 

Mean minimum T0C 16.4 16.1 13.5 8.9 5 2.8 1.6 2.4 5 8.7 12 14.7 8.9 

Days !350C (count) 8.1 4.7 1.3 0 0 0 0 0 0 0.2 2.2 5.1 21.6 

Days "20C (count) 0 0 0 0.7 7.1 12.6 17.3 15.5 6.2 0.9 0 0 60.3 

Median rainfall (mm) 69.1 50.3 39.4 34.2 35.4 38.3 39.9 39.7 38.7 54.6 61 73.6 678.7 

Rainy days !10mm (count) 2.4 2 1.7 1.3 1.4 1.6 1.6 1.4 1.6 2 2.2 2.6 21.8 

Solar exposure (MJ/m*m) 26.2 23 20.3 15.8 12 9.7 10.7 14.1 18.3 21.8 24.2 26.4 18.5 

9am humidity (%) 63 68 68 67 78 84 82 73 66 59 61 61 69 

9am wind speed (km/h) 3.9 3.9 3.7 3 2.3 2.4 2.3 2.9 3.3 4.7 4.6 4.7 3.5 

 

Rainfall trends are an important consideration in agriculture.  Amongst other things, historic trends give an 
indication of favourable and unfavourable growing seasons or years, times of drought and also wetter periods.  
Importantly for irrigation aquifers, prolonged wet periods generally result in groundwater recharge whilst the 
opposite is true in droughts.  Residual mass curves show long-term trends in rainfall (Figure 2.10). 

 

Figure 2.10  Annual residual mass curve for Quirindi rainfall, 1884 to 2013 (adapted from BoM, 2014c) 
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On this curve, the slope of the curve is important, not the absolute value.  A positive slope indicates a wetter 
than average (mean) period.  A negative slope indicates a drier than average period.  A curve section of both 
positive and negative slope indicates an ‘average’ rainfall period. 

The number and duration of wet and dry periods for Quirindi has been determined for the period since 1884.  
Major droughts were a feature around the turn of the 20th century, 1918 to 1930 and the 10-year period to 
1948.  Since that time the trend has generally been for wetter than average years, although dry periods were 
experienced in 1950-53, 1964-67, 1982-83, 1985-86, 1994-95, and 2000-03.  

The 1982-83 drought was countrywide and generally regarded as the worst of the 20th century.  In 1982 
Quirindi received only 402 mm of rainfall, 282 mm below average.  The 1994-95 drought was an intense dry 
period.  Irrigators to the north of the Liverpool Plains around Moree and Narrabri had no irrigation 
allocations, as major tributaries of the Murray-Darling River system simply stopped flowing.  Agricultural 
losses in these regions were extensive.  The rainfall trend is mixed for the last decade but the past two years 
have been below average.  This analysis of rainfall records for the past 130 years shows that drought is a 
common feature of the Liverpool Plains climate. 

2.3.3.4 Surface waters 

The Mooki River is the major watercourse draining the Liverpool Plains (Figure 2.11).  The river rises on 
northern slopes of the Liverpool Ranges and Coolah Tops, at the junction of Omaleah Creek and Phillips 
Creek, southwest of Quirindi.  It flows northwards and has three major tributaries: Warrah Creek, Quirindi 
Creek and Werris Creek.  The Mooki River to Caroona has a catchment area of about 2,500 km2.  Along its 128 
km course, the Mooki River descends about 88 m before reaching its confluence with the Namoi River 
northeast of Gunnedah. 

 

Figure 2.11  The Mooki River at Caroona 

Mostly, land adjacent to the river has been cleared and highly developed for agriculture and there is little 
native vegetation remaining.  Along the river itself, some river red gums and other remnant vegetation 
remain.  For various reasons including a lack of riparian vegetation, land use impacts from agriculture, and 
bank instability, the Mooki River is said to be in a poor physical condition (Thoms et al. 1999), at least from an 
ecological perspective. 

As 46% of the Liverpool Plains sub-catchment is floodplain (URS, 2001) flood events are managed via several 
Floodplain Management Plans (FMP), e.g. Warra Creek FMP (OEH, 2012), Blackville FMP Department of 
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Infrastructure, Planning and Natural Resources (DIPNR) 2003, Caroona-Breeza FMP (DNR, 2006) and Upper 
Yarraman FMP (DNR, 2006). 

2.3.3.5 Groundwaters 

Groundwater on the Liverpool Plains has been subject to extensive use by agriculture, monitoring by 
Government and others, and study (e.g. Schlumberger Water Services, 2012).  Essentially, there are three 
groundwater bearing geological units of varying quality, yield and hence agricultural utility:  alluvial, porous 
(and fractured rock) and fractured rock aquifers (Nicol et al. 2014). 

Alluvial aquifers occur as paleo-channels, with the most productive of these being associated with high-
energy erosional deposition of coarse aggregates.  Porous or fractured rock units of the Jurassic to Permian 
sedimentary and volcanic formations contain poorer quality water with lower yields, compared to alluvial 
aquifers.  The fractured rock (basalt) aquifer of the Liverpool Range Bed is useful, but its extent is limited to 
the southern end of the Liverpool Plains. 

Alluvial aquifers flow in a generally south to north direction (Nicol et al. 2014).  Some bores in the vicinity of 
Breeza extract up to 83 L/s from this source and there is anecdotal evidence of connectivity with the Mooki 
River, i.e. when bores are pumping, the river can stop flowing.  In places the alluvial aquifer is very shallow, 
perhaps <2 m from the soil surface. 

Since about 2004, groundwater extraction for agricultural use has been regulated via Water Sharing Plans, 
e.g. Water Sharing Plan for the Upper and Lower Namoi Groundwater Resources 2003.  The advent of Water 
Sharing Plans led to an immediate and permanent reduction in groundwater extraction for irrigation 
purposes. 

2.3.4 Resource development 

According to DP&I (2012), the coal industry is rapidly developing in the region and becoming a more 
prominent industry and driver of the local economy, particularly in the Liverpool Plains, Gunnedah and 
Narrabri LGAs (Table 2.07).  There is a single open-cut coal mine operating in the Liverpool Plains LGA, the 
Werris Creek open-cut coal mine, owned and operated by Whitehaven Coal Limited (Whitehaven).  In the 
Gunnadah LGA, there are several approved coal mines and additional mines proposed. Coal has been mined 
more or less continuously around Gunnedah for the past 130 years.  Several open-cut and a single 
underground coal mine are operating in the Narrabri LGA. 
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Table 2.07  Major resource development in the vicinity of the Liverpool Plains 
(source: NSW Major Projects, DP&I, 2014) 

Major Projects Liverpool Plains LGA Gunnedah LGA Narrabri LGA 

Operating or approved, coal mine Werris Creek Mine, 
Werris Creek 

Sunnyside Mine, 
Gunnedah (care and 

 maintenance) 

Rocglen Mine, 
Gunnedah 

Canyon Mine, 
Gunnedah (closed) 

Boggabri Mine, 
Boggabri 

Maules Creek Mine, 
Boggabri 

Tarrawonga Mine, 
Boggabri 

Narrabri Mine, 
Narrabri 

Operating, other Ardglen Quarry, 
Murrurundi 

  

Proposal Caroona Coal Mine, 
Caroona 

Caroona Coal Mine, 
Caroona 

Vickery Coal Mine, 
Blue Vale 

Watermark Mine, 
Breeza 

Vickery Coal Mine, 
Blue Vale 

 

  


