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Background

The dairy industry, policy organisations and the public are aiming to influence the way farmers manage their land and animals by encouraging the adoption of best management practices. These usually involve changing farm management in a way that has limited disruption to the farm business, and often produces direct farmer benefits such as lower stock losses and improved soil health. The most obvious example of this is where Fonterra have introduced the “Market Focused” quality assurance scheme which aims to help protect soils and waterways, safeguard animal welfare and improve the visual appeal of dairy farms. Regional Councils all have schemes whereby they will give advice and, often, financial assistance, for farmers to adopt practices such as waterway fencing and planting.

This type of influence on farming activity relies on the premise that by controlling activity on farm, the desirable effects will follow. For example, controlling effluent application or stock access to waterways will have the desired effect, which is improved water quality. However there is sufficient scientific evidence available now to conclude that these simple, mutually beneficial best management practices will not always deliver the desired environmental outcomes.

Emerging land use policy

What is emerging now in policy is a focus on effects (e.g. poor water quality), and then working back to determine the necessary controls on activity or land use required to achieve reductions in these effects. In some cases the implications of this are potentially serious for farmers.

Three current examples of this type of policy are:

· Environment Waikato is currently putting in place a policy to protect the water quality of Lake Taupo by reducing the amount of nitrate entering the lake. A 20% reduction in the amount of nitrate leached from farmland is a central part of this policy.

· Environment Bay of Plenty has similar plans in the Rotorua Lakes catchments. Their proposed plan requires that any change in land management that will increase nutrient losses to the lakes will require resource consent. Given that the aim of the plan is to limit nutrient flows into the lakes, there will be significant barriers to traditional farm development.

· In its draft Natural Resources Regional Plan, Environment Canterbury (Ecan) set a number of laudable objectives. One of these was to

· “ensure that nitrate concentrations in groundwater do not increase beyond the current long term average”  (Policy WQL 6, Page 7 - 40, Chapter 7,Ecan Draft Natural Resources Plan, October 2001). This goal is to be achieved by persuasion of land owners to adopt best management practises and the regulating the use of irrigation water, fertiliser and animal effluent.

It is my view that there are two critical issues for the dairy industry (and all land users) in these policies. The first is the need for scientific rigour, and the industry to have the necessary capability to ensure that policy is based on sound science. To implement the above Ecan policy example, the first challenge is to define quantitatively what the “current long term average nitrate concentration” is that the policy is trying to maintain. The second challenge is to work out how to monitor this value to determine if indeed it is being maintained. Natural processes are variable in space and time and it is not a trivial task to determine this. Discuss with your friends how you would calculate the “current long term average profitability” of dairy farming in Canterbury to get some idea of the difficulties relating to year-year variability, incomplete datasets, changing land use and current sampling points being biased towards monitoring point source discharges.

Having defined a quantitative target, and a means to monitor it, the next question is how to achieve the target. In the case of nitrate in groundwater, any limiting policy effectively sets a quota for nitrate leaching into groundwater. In the Lake Taupo situation, the quota is being set at 20% less than the current amount of leaching. For the purposes of this discussion I will assume that the quota is the same as the current amount of nitrate being leached.

Implications for dairying
We know from research in New Zealand and world-wide that nitrate leaching is often increased by cultivation, increased N fertiliser use, higher stocking rates, conversion of sheep farming to dairying and the importing of feed onto dairy farms. This is the path that land use has gone down in the last 10 years with the expansion of dairying in the South Island. If there is a nitrate quota, the implication is that dairying cannot continue down this path. 

One response to a nitrate quota then is to freeze current land use, and control nitrate leaching by regulating activity to be the same as that being practised now. This is attractive from a policy makers perspective, but for land users it spells the end of flexibility, innovation and growth. Farmers in the Lake Taupo catchment have described this as slow strangulation.  

A second response is to allow land use change, but restrict variables such as stocking rate, fertiliser use and stock type (e.g. dairy cows) to levels which are calculated to reduce leaching. For dairying this implies going back to the farm systems of the past.

The third response is to be explicit about the nitrate quota, and allow any land use so long as it can be shown to be leaching no more nitrate than the quota held by the land owner. This approach allows land users to modify their management practises in ways that increase the level of profitability per kg of nitrate-N leached. This is the approach adopted by the fishing industry following quota imposition, where increasing profits relied on more value being extracted from each fish caught. 

This explicit approach requires that each land user be given a nitrate quota, most likely based on calculations of existing levels of nitrate output. This immediately involves more questions of the accuracy methods for determining current outputs, and the equity of any method of distributing quota amongst different people. For example, it might be more equitable to give every land user the same quota per hectare, forcing high leaching land users to change their operations, while allowing low emitters to increase.
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Figure 1: The percent of N load to the Edendale aquifer from major contributing land uses. (from Thorrold et al, 1998).

Consequences of a nitrate quota

One possible set of consequences from different policy options can be derived from the study done on the Edendale aquifer in Southland in 1995. This study made the links between land use and nitrate in groundwater and constructed a nitrate budget for the aquifer. This budget showed that dairy farming, forage cropping and the Edendale dairy factory wastewater irrigation area were the main sources of nitrate entering groundwater (Figure 1).Because dairy farming was a major source of nitrate leached, and also had high per hectare losses, the expansion of dairying over the Edendale aquifer would be restricted under a policy that controlled the amount of nitrate entering groundwater. It is possible to calculate the proportion of the land over the Edendale aquifer that would be allowed in dairying under three policy rules. These are:

1. Freeze all current activity - dairying continues to occupy 43% of the land area but cannot expand or intensify.

2. Allow dairy farming, but only at stocking rates lower than at present with 30% less leaching per hectare. Dairy farming can expand to 62% of the land area, but the profitability of those farms that have to decrease stocking rate is likely to be reduced.

3. Allow any land use. Reduce N leaching from the wastewater irrigation area by 50% and develop dairy systems that leach 20% less N per hectare without reducing production levels.  Both of these reductions are available with existing technology. Under this scenario all land in the catchment could convert to these more efficient dairy systems within the aquifer nitrate budget.

Summary

Current  “best farm practice” will not deliver all the environmental improvement that policy makers seek from land users. The future opportunities for dairy farming will be highly dependent on the type of land use policies that are adopted as regional councils seek to protect natural resources, especially water. The dairy industry needs to be involved in this political debate. The dairy industry requires the scientific capability to ensure that policy is soundly based. On-going research is required to develop the new systems that we will need to maintain the economic contribution that the dairy industry makes to farmers, regions and the country while protecting the resources that we all use.
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Fergusson

		Site		Fergusson

		Well Number		F46/0194						(sampled for the Oteramika Investigation)

		Grid Reference		F46:87121-24734

		Sample Date		Nitrate-Nitrogen (mg/l)

		7/3/85		12

		7/25/85		11

		9/25/85		10

		11/13/85		9.2

		1/20/86		11

		3/6/86		10

		6/9/86		11

		7/14/86		9.2

		9/24/86		9.2

		7/21/87		7.9

		11/25/87		6.8

		3/23/88		6.3

		7/4/88		6.3

		1/24/89		7.8

		7/19/89		7.5

		7/19/89		7.5

		1/10/90		7.7

		12/10/95

		12/11/95		7.1

		3/22/96		5.3

		6/11/96		5.2

		9/13/96		5.8

		12/12/96		5.2

		9/29/98		5.1

		3/17/97		5.2

		6/16/97		5.2

		9/8/97		5.2

		12/8/97		5.7

		3/16/98		5.3

		12/17/98		5.0

		3/30/99		5.3

		6/6/99		5.4

		9/15/99		5.7

		12/12/99		5.8

		3/28/00		6.0

		6/28/00		6.8

		9/19/00		6.6

		12/18/00		6.1

		3/26/01		5.9

		6/20/01		6.0

		9/19/01		5.5

		12/17/01		5.8

						5.675

								5.65
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SIDE graphs

		

																														Year		1992		1993		1994		1995		1997		1998		1999		2000		2005		2010

				Baseline																										Cows		2108		3003		3239		3833		4389		4428		5054		5285		6000		7000

								N leached		N loading to		% area of

				Land use				kg N ha-1		aquifer		Edendale soil		% N load to aquifer

				Dairy low				12		7254		12.9		6

				Dairy medium				22.6		19954		18.7		16.6						Land area		N load		kgN/%LA		kgN				1970s						Rework

				Dairy high				53.3		27335		10.9		22.7				Dairy		42.5		45.3		1.1		45.3		0.8		62		50		0.9		97		87

				Sheep +cattle				10.9		2858		5.6		2.4				Sheep		43.4		9.8		0.2		9.8		0.2		24		5		0.2		0		0

				Sheep low				1.7		633		7.7		0.5				Septic tanks		0.4		1.4		3.5		1.4		3.5		0		1		3.5		0		1

				Sheep medium				3.7		3533		20.3		2.9				Wastewater irrigation		2.8		19.5		7.0		19.5		7		3		20		3.5		3		11

				Sheep high				10.5		4860		9.8		4				Forage Crops		11		23.9		2.2		23.9		2.2		11		24		2.2				0

				Residential				90.2		1692		0.4		1.4												99.9				100		100				100		99

				Effluent irrigation				178.8		23474		2.8		19.5

				Horticulture				1.6		112		1.5		0.1

				Forage cropping				79.9		26971		7.2		22.4

				Tree nursery				15.8		1678		2.3		1.4

				Total						120354		100.1		99.9

																														1970s
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		Site		Hall

		Site Number		F46/0190						(sampled for the Oteramika investigation)

		Grid Reference		F46:84586-20822

		Sample Date		Nitrate-Nitrogen (mg/l)

		9/7/95		5.5

		12/11/95		5.2

		3/22/96		6.0

		6/11/96		6.0

		9/13/96		5.7

		12/13/96		5.8

		3/17/97		5.3

		6/16/97		5.3

		9/8/97		5.5

		12/8/97		5.4

		3/16/98		5.6

		3/17/98

		4/3/00		5.8

		6/26/00		4.8

		9/25/00		6.6

		12/15/00		6.3

		3/27/01		6.3

		6/25/01		6.1

		9/25/01		5.3

		12/10/01		6.4
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		Site		Edendale Supply

		Well Number		F46/0249

		Grid Reference		F46:85022-24223

		Sample  Date		Nitrate-N (mg/l)														Sample Date		Nitrate-N(mg/l)

		Jul-98		6.6						Sample Date		Nitrate-N (mg/l)						7/3/85		12

		Aug-98		6.52						9/7/95		5.5						7/25/85		11

		Sep-98		6.28						12/11/95		5.2						9/25/85		10

		Oct-98		6.73						3/22/96		6.0						11/13/85		9.2

		Nov-98		6.63						6/11/96		6.0						1/20/86		11

		Jan-99		6.84						9/13/96		5.7						3/6/86		10

		Jan-99		7.61						12/13/96		5.8						6/9/86		11

		Feb-99		7.52						3/17/97		5.3						7/14/86		9.2

		Mar-99		7.41						6/16/97		5.3						9/24/86		9.2

		Apr-99		7.82						9/8/97		5.5						7/21/87		7.9

		May-99		7.84						12/8/97		5.4						11/25/87		6.8

		Jun-99		7.63						3/16/98		5.6						3/23/88		6.3

		Jul-99		7.70						3/17/98								7/4/88		6.3

		Aug-99		7.18						4/3/00		5.8						1/24/89		7.8

		Sep-99		7.42						6/26/00		4.8						7/19/89		7.5

		Oct-99		8.50						9/25/00		6.6						7/19/89		7.5

		Nov-99		7.70						12/15/00		6.3						1/10/90		7.7

		Dec-99		7.30						3/27/01		6.3						12/10/95

		Jan-00		7.70						6/25/01		6.1						12/11/95		7.1

		Feb-00		8.00						9/25/01		5.3						3/22/96		5.3

		Mar-00		8.00						12/10/01		6.4						6/11/96		5.2

		Apr-00		8.10														9/13/96		5.8

		May-00		7.50														12/12/96		5.2

		Jun-00		8.30														9/29/98		5.1

		Jul-00																3/17/97		5.2

		Aug-00		7.98														6/16/97		5.2

		Sep-00		7.90														9/8/97		5.2

		Oct-00		8.80														12/8/97		5.7

		Nov-00		8.36														3/16/98		5.3

		Dec-00		9.16														12/17/98		5.0

		Jan-01		9.05														3/30/99		5.3

		Feb-01		10.00														6/6/99		5.4

		Mar-01		9.36														9/15/99		5.7

		Apr-01		9.43														12/12/99		5.8

		May-01		11.70														3/28/00		6.0

		Jun-01		8.60														6/28/00		6.8

																		9/19/00		6.6

																		12/18/00		6.1

																		3/26/01		5.9

																		6/20/01		6.0

																		9/19/01		5.5

																		12/17/01		5.8
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3.6
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