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Introduction and Summary of Findings
The purpose of this paper is to estimate losses to the agricultural sector in the catchment area of the Watermark Project (the Project) through depletion of groundwater and salinisation from mine operations. 
Gross margins analysis was completed using actual farm level data for western and eastern locations of irrigation zones 3, 7 and 8 of the upper Namoi. These areas will be directly affected by dewatering and salinisation. The actual enterprise level returns were validated with NSW Department of Primary Industry (DPI) published gross margins data by enterprise type for the Liverpool Plains and adjusted for actual enterprise level returns in the affected areas.
Areas in the three zones that would be affected were estimated using Namoi Water data and comprehensive mapping of the affected areas that delineated cropping and livestock production areas 
The economic effects from a 15 metre drawdown from current groundwater levels used for irrigation and livestock production that would be generated from the Project dewatering the aquifers under zones 3, 7 and 8, was simulated. 
Annual economic losses to farm households were estimated at $38.09 million in the affected areas of irrigation zones 3, 7 and 8.
The Net Present Value of the direct economic loss using current prices, a discount rate of 7 per cent and 30 year life of the project is $472.68 million. 
The Net Present Value of the economic loss in the three zones increases to $495.13 million if a 10 per cent increase in farm output prices in real terms commencing in year 10 is applied.
Farm incomes are reduced on average by 57 per cent from the forced conversion from irrigated to dryland cropping and a major downsizing of livestock production due to the lack of available groundwater. 
Estimates of wider economic impacts in term of flow on effects to employment and the local economy that is in addition to the reduction in labour use and inputs and services that are not captured in the gross margin analysis are severe. Additional economic losses from these sources are estimated conservatively at an additional $42 million per annum. 
The Net Present Value of the combined direct and flow on losses is estimated at $992.7 million.
The presenter
The author is Managing Director of PDP Australia Pty Ltd (www.pdpaustralia.com.au), a leading economics consulting company, with global experience in economic evaluation of projects and policy in more than 50 countries. He has 34 years’ experience in evaluating investment projects and policy including in the agricultural sector for international financial institutions, governments and the private sector in over 30 countries. The author was Mayor of Quirindi Shire from 2000 to 2004 and was actively involved in the policy design and application of Water Sharing Plans for the Upper Namoi. In 2004 he was appointed as Administrator of the newly formed Liverpool Plains Shire Council following Quirindi Shire absorption of parts of Gunnedah, Parry and Murrurundi Shires. 
Estimates of groundwater losses to agriculture from Watermark Project
The Project EIS water modelling has been criticised as lacking credibility given the size of the mine operations and the location ‘on top’ of the highly productive upper Namoi alluvium groundwater sources. The proponent has claimed that minimal drawdown of available groundwater will occur from the operations of the mine. The proponent claims that the Project will have little or no impact on current agricultural operations and therefore the Project has no catchment area of immediate and cumulative impacts on current land use. The water modelling results presented by the proponent are not transparent and cannot be used as a basis for determination of this Project. The University of New South Wales WRL [footnoteRef:1] has criticised the proponent water modelling results in terms of: [1:  University of New South Wales WRL December 2014, Watermark Coal Groundwater Impact Assessment Comments on Proponent’s Response to the WRL Review.] 

· The proponent has incorrectly presented or documented the geological model and field data from which predictions of no harm to the aquifer were derived and accordingly the conclusions cannot be justified
· A lack of scenario analysis to fully test model conclusions
· Inadequate uncertainty analysis that does not meet professional standards
· Significant and documented weaknesses and deviation from defined professional standards in the water modelling to the extent that it can be considered not fit for purpose. 
Further serious concerns exist in terms of the proponent’s lack of consideration of aquifer interconnectivity.
In this context of significant uncertainty about the impact of the Project on the upper Namoi alluvium, the potential damaging effects of mine operations on dewatering the aquifer represents a major risk to the highly productive agricultural economy of the upper Namoi.
A drawdown of 15 metres from current levels of groundwater has been used to simulate effects of dewatering.
A 15 meter drawdown will result in irrigators in irrigation zones 3, 7 and 8 being forced to convert current summer and winter crop irrigation to dryland farming as over half the bores in the zones cannot be extended and the remaining bores will attract increased investment costs at a level to make irrigation unviable. Additional pumping and power costs make continuing irrigation unviable resulting in a forced conversion to dryland farming. Depleting groundwater access from current levels to 50 metres across the catchment area to 65-80 metres will significantly increase capital investment requirements at the farm level and increase indebtedness and reduce equity in farm operations. Considerable uncertainty exists about the technical capacity to adjust to the new lack of access regime to ensure access to water supplies to sustain irrigated agriculture at current levels.  Current water sources at 50 metre depth are in sandstone aquifers. Drilling deeper will mean that shale will need to be accessed which means that adequate supplies of quality water under an economic extraction costs regime can no longer be guaranteed.
The gross margins model 
The objective of the model is to demonstrate economic loss to affected farm enterprises from the impacts of the Project on aquifers that are required to sustain intensive irrigated summer and winter crop production and livestock breeding and fattening operations that characterise the agricultural economy of the area to be affected.
Actual farm level data in the three zones was used by accessing farm enterprise data held by Agripath Pty Ltd, a farm management and advisory company, with grower clients in the affected zones for sorghum, corn, cotton and wheat enterprises. Gross margins for corn which is primarily grown in the eastern area instead of sorghum were derived from DPI estimates.
Average gross margins were calculated for irrigated and dryland cropping in western and eastern locations in the catchment area covered by Zones 3, 7 and 8 from the Agripath and DPI data and validated by reference to actual grower gross margins, returns and cost structures.
Livestock gross margins were calculated for current breeding and fattening operations based on 2012 DPI gross margin data for a steer fattening enterprise from 240 to 420 kg and adjusted to 2014 income and input costs.
Results
The impact of the Project will be from reduced access to groundwater that services the irrigation and the livestock enterprises.  This situation will mean that irrigators no longer have access to adequate flows of groundwater that will effectively destroy the intensive irrigation and livestock production as follows:
· Irrigated crop production will no longer have economic access to groundwater entitlements due to the drawdown on aquifers from the Project and will downgrade to dryland crop production at significantly lower returns and consequent significant aggregate economic loss and, at an operator level, a lack of viability
· Livestock operations will no longer have access to current supplies of groundwater resulting in major reduction in cattle numbers and hence enterprise viability.

Tables 1 and 2 show the reductions in gross margins per ha for eastern and western locations in the 3 irrigation zones of the upper Namoi. 

Table 1 shows that in the eastern area which is a specialised corn producing location servicing Killara and Caroona feedlots, loss of groundwater will result in irrigated corn being replaced by dryland sorghum with a loss of $834.78 per ha. Similarly cotton gross margins are reduced from a conversion from irrigated to dryland crop production from $1159.91 to $673.70. The losses from inability to grow irrigated winter wheat (an opportunity crop that follows cotton in rotations and therefore without irrigated water no alternative dryland crop can be grown), is estimated using the irrigated winter wheat gross margin as the total loss. This is estimated at $255.86 per ha. 

Table 2 shows similar reductions in gross margins from forced conversion to dryland cropping in the western area of zones 3, 7 and 8. The western area produces high return irrigated crop production as shown by the loss of  gross margin from forced conversion from irrigated to dryland cotton of $1330.99 per ha. Loss of irrigated wheat production which is an opportunity crop following irrigated cotton is estimated using the full wheat gross margin of $204.78 as the loss as no alternative dryland crop can be grown during that window in annual crop rotations that are used in the area. 

Table 3 shows the gross margin for current cattle fattening and grazing operations across the three zones. Cattle production requires access to groundwater to sustain current numbers and enterprises that include intensive backgrounding and more extensive breeding operations. The model assumes that cattle production cannot be sustained without water and the gross margin loss will be $219 per ha.   
Table 1: Eastern part of affected area and gross margins 
	Crop Production
	Without Project Gross Margin
	With Project Gross Margin
	Reduction in  Gross Margin/ha
	Affected Area Ha

	Summer Crops
	
	
	
	

	Corn/sorghum*
	1400
	565.22
	834.78
	7100

	GM/Ml
	195.57
	
	
	

	Ave. ML/Ha
	4.75
	
	
	

	Cotton 
	1159.91
	673.70
	486.21
	10200

	GM/Ml
	446.41
	
	
	

	Ave. Ml/Ha
	1.07
	
	
	

	Winter Crop
	
	
	
	

	Wheat
	255.86
	0
	255.86
	4800

	GM/Ml
	238.52
	
	
	

	Ave. Ml/Ha
	1.07
	
	
	

	* With project corn replaced by no till dryland sorghum



Table 2: Western part of affected area and gross margins 
	Crop Production
	Without Project
	With Project
	Reduction in  Gross Margin/ha
	Affected Area Ha

	Summer Crops
	
	
	
	

	Sorghum  
	684.23
	474.96
	209.28
	6500

	GM/Ml
	461.64
	
	
	

	Ave. ML/Ha
	1.48
	
	
	

	Cotton 
	2077.78
	746.79
	1330.99
	10400

	GM/Ml
	456.77
	
	
	

	Ave. Ml/Ha
	4.55
	
	
	

	Winter Crop
	
	
	
	

	Wheat
	204.78
	0
	204.78
	6200

	GM/Ml
	96.81
	
	
	

	Average ML/Ha
	2.12
	
	
	




Table 3: Livestock operations gross margins
	Gross Margin/Ha
	219

	GM/DSE
	27.61

	Based on NSW DPI gross margins for young cattle growing out enterprise from 240-420kg and adjustment of 2012 input and output prices to reflect current levels.



Estimates of aggregate losses
Application of the model shows that the annual aggregate economic loss in zone 3, 7 and 8 from a forced shift back to dryland farming and virtual collapse of livestock production with be $38.09 million (Table 4).
Table 4: Annual aggregate economic losses in affected area 
	
	Total
	East
	West
	

	Summer Crop
	
	
	
	

	Corn/Sorghum
	7,287,258
	5,926,938
	1,360,320
	

	Cotton
	18,884,942
	4,959,342
	13,925,600
	

	Winter Crop
	
	
	
	

	Wheat
	2,502,276
	1,232,640
	1,269,636
	

	Cattle
	9,417,000
	4,380,000
	5,037,000
	

	Location Totals
	
	16,498,920
	21,592,556
	

	Grand Total
	38,091,476
	
	
	



Net Present Value (NPV) of economic losses to agriculture from the impact of the Project for the 30 year life of the mine and using a discount rate of 7% and current prices is $472.68 million. 
Applying real price increases to outputs from year 10 onwards increases the NPV to $495.13 million.
Farm level impacts
For a mixed irrigation and livestock operation of 5000 ha with 2000 ha allocated to irrigation and 1500 dryland farming and 1500 ha used for fattening and grazing, the forced conversion of irrigation in the eastern area represents a 57 per cent direct reduction in income. Similar reductions in income and extreme pressure on viability from differently structured farm operations will also occur from the loss of access to groundwater.
For a 400 breeder herd across 1000 ha, the gross revenue will be reduced from $320,000 to $80,000 which makes breeding operations unviable. The losses show that farm areas committed to livestock will become stranded assets with marginal output and reduction in land values. 
The impact of these reduced cash flows will be severely constrain the capacity of farm enterprises to service debt and finance operations. Property values and hence balance sheets will be devalued so lack of viability and default on debt commitments and bankruptcies will occur. It should be noted that the Proponent refuses to address the property valuation and consequent impact on balance sheets, net worth and viability by complying with a directive from the review PAC. The requirement was to respond to a request from the DPI that the Proponent complete an analysis of impacts of the Project on property values. This requirement remains unaddressed.  
Widespread lack of farm viability and loss of livelihoods will occur across the three zones with widespread bankruptcies and marginalisation of farm sector
Flow on economic losses from increased unemployment and reduced demand for services and inputs
The impact on employment and flow on effects to business and the communities that support agriculture will be severe. 
Estimates of employment losses in the directly affected area from the collapse of irrigation and livestock production are estimated by calculating labour and management costs that are external to the labour inputs that are captured in gross margin budgets used to calculate losses per ha. The losses are estimated at 250 full time labour units  at $80,000 per annum. 
The flow on losses from collapse of demand for local area service providers and input suppliers have been calculated from value of inputs and services that are external to the value of inputs and services as contained in the gross margins. Estimates have been made from actual farm level financial records that show overheads and indirect costs incurred. These include, for example, accounting and legal, farm management and agronomy, farm infrastructure, vehicle and machinery suppliers. A conservative estimate of flow on local area losses significantly reduced demand from the farm sector in the 3 zones is an additional $22 million per annum. It is considered that full modelling of multiplier effects from the decline in the farm sector would generate a much higher level of losses.
The NPV of the combined direct and flow on effects from the decline of the agricultural economy in zones 3, 7 and 8 is estimated at $992.72 million.     
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