Dairying and the Environment:

What Environment Canterbury Can Do for You and What You Can Do for the Environment

Vivienne Smith

Environment Canterbury

PO Box 345, Christchurch

Introduction 
Dairying has been the focus of intense media and community interest in recent years, given the number and location of dairy conversions occurring and proposed within Canterbury.  Industry, natural resource managers and natural resource users have raised a number of significant concerns about the environmental impacts of dairying.  Some of these concerns are exclusively related to dairying, and will be discussed in this workshop, and some are common to many forms of land use intensification.  Focusing on the fact that dairying is not the sole source of environmental pressures does not release the dairy industry from the need to recognise the pressures and ensuing impacts and move to address them.  In doing so, assistance is increasingly available to the dairy farming community across a number of fronts including from Environment Canterbury.   

Environment Canterbury, as with other regional councils, has a legal responsibility to manage the sustainability of our natural resources but plays a number of roles in doing so.  It is a regional planning agency, a regulator and enforcer, an advocate, a resource monitor, an information provider and a facilitator to community groups implementing on-ground environmental improvement projects.  These roles can be confusing and, in some cases, seemingly contradictory.  In this workshop we’ll provide an overview of our many and varied roles, and outline how those relate to dairying activities.   We’ll also outline changes that we see in improved environmental stewardship by the dairy sector and note a few necessary next steps.   

Sustainable resource management will require improved relationships between the various interest groups to help strengthen common understanding of the problems, to identify and apply solutions, and to bring about an improvement in the quality of Canterbury's environment.  Indeed the South Island Dairy Event is a commendable initiative to raise awareness of sustainability issues across all the economic, environmental and social aspects of dairy farming and we appreciate having been involved in the event.

Environmental Issues 

Dairying leads to a number of direct and indirect environmental impacts, as outlined in the Table 1, with the scale of the impact often being site-specific.  Of primary concern are the impacts on water resources. The Ministry for the Environment and Regional Authorities' Liaison Group has recognised "Degradation of ground and surface water from land use" as one of six national critical environmental issues requiring more attention and likely to be the focus of more research and investigation.  The issue is also at the heart of the Parliamentary Commissioner’s investigation as to whether current New Zealand’s primary production is sustainable (see http://203.97.170.34/reports/allreports/2002116.shtml).  The report on this is [image: image2.wmf]0
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Surface water and groundwater impacts give rise to different challenges. With surface water, impacts are often visible and can give rise to long-term waterway damage. But the effect on the water quality may, or may not be, long lived—depending on the persistence of the contaminant and the flow regime. The most vulnerable water bodies within Canterbury are the lowland rivers as shown in Table 2. This vulnerability is reflected in regional water quality and aquatic health monitoring that shows significant differences in the aquatic health of Canterbury’s lowland rivers compared to other river types (Figures 1 through 3). Typically the dissolved reactive phosphorus, nitrate, ammonia, and faecal coliform concentrations in these lowland waterways are at risk of exceeding guidelines for recreational use, aquatic health and stock water.  

While there are many activities that affect aquatic health, including but not limited to dairying, there are some specific dairying activities that have significant impact. For example, stock crossings affect sediment and bacterial load. During the crossing event shown in Photograph 1 and monitored in Figure 4 there was no evidence of stock defaecation yet the water quality was significantly affected well beyond the generally acceptable guidelines (Table 3) because of faeces transported into the water from cow hooves and stirring up sediment. Results of similar monitoring and modelling is now starting to show unacceptable impacts regardless of water flow rate, size of herd, or frequency of crossing, if any other water uses or protection of the aquatic ecosystem is desired. 

Table 2: Summary of relative susceptibility of each river type to water quality issues.

	River type
	Relative susceptibility

	
	Nutrients
	Sedimentation
	Toxics (e.g. ammonia)
	Faecal 

	Mountain - upper reach 
	Low
	Low
	Low
	Low

	Mountain  - lower reach 
	Medium
	Low
	Medium
	High

	Lake fed 
	Low
	Low
	Low
	Low

	Hill - upper reach
	Low
	Low
	Low
	Low

	Hill - lower reach
	Medium
	Medium
	Medium
	Medium

	Intermontane
	Medium
	Medium
	Medium
	Medium

	Lowland
	High
	High
	High
	High

	Volcanic
	High
	High
	High
	High
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Figure 1: Locations of all the Environment Canterbury aquatic health monitoring sites.

[image: image5.wmf]0%

50%

100%

1999

2000

2001

2002

Sampling period

Percentage

Very good

Good

Fair

Poor

Very poor

n=114

n=67

n=41


Figure 2: Aquatic health of Canterbury’s lowland streams.
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Figure 3: Aquatic health of Canterbury’s foothill streams.
So what water quality is desired – what values do we seek from our waterways and what are the real issues in each catchment given that they can differ between catchments? Canterbury is different to other parts of the country. In Waikato for example, the Clean Streams programme run by Environment Waikato is focused on addressing faecal contamination because the driver is contact recreational use of water. That is the case in parts of Canterbury, but a bigger driver comes through the value of our gravel bed rivers being good salmon and trout fisheries. In simplistic terms – our rivers turn brown from sediment movement and smothering of the riverbed, and they turn green from algae growth - neither of which is good for fisheries. We are struggling with non-point sources now because point sources have largely become more highly treated, or reverted to land treatment since the 1970’s (and/or are due for removal within the next five years).
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Photograph 1: Stock crossing monitored in Figure 4.

A







B

 Figure 4 Impact of a 200 cow crossing on a 550l/s stream A) faecal coliforms, B) turbidity.
Table 1: Potential adverse environmental impacts from dairying & associated activities





Media�
Activity �
Effect�
�
Surface water


�
Stock crossing/grazing/ feeding on riverbanks/beds 


�
introduction of sediment to waterways


stirring up sediment that 


smothers the aquatic habitat 


reduces water clarity


trampling the river bed that: 


reduces interstitial spaces


reduces silt free gravel riffles needed for spawning


reduces habitat for clean stream insects leads to effects on aquatic diversity, food supply, and impacts up the food chain 


produces bank and river bed instability and erosion


defecation in waterways/riverbeds 


adds microbiological contaminants that affect use of water e.g., recreational pursuits,


increases the nutrient load


potential eutrophication and growth of filamentous algae and oxygen depletion


producing soil pugging�
�
�
Stock using tracks and races�
concentrating sediment and effluent adjacent to water bodies


draining sediment into water bodies�
�
�
Drainage and riparian modification�
affects fish passage and aquatic habitat including: 


shade removal


removal of wetlands


trampling of spawning areas


removal of vegetation with increased release of organic matter to streams


channelisation


introduction of high sediment loads to the streams�
�
�
Increased demand for water supplies  /irrigation�
reduces stream flows potentially below low flow limits


adds to the demand for water possibly reducing the availability of the resource to existing users and to themselves �
�
�
Irrigation by-wash�
discharges nutrients/ microbiological organisms /sediment to surface water  


changes stream flows


seepage of irrigation water back into surface waters leads to increased organic loading and discoloration effects�
�
�
Winter feed lots�
potential for concentrated contaminants in runoff to enter surface water�
�
�
Silage leachate�
discharges contaminants into water bodies.�
�
Ground-water�
Irrigation 


�
provides a pathway for microbiological and nitrate contaminants to move into groundwater


increased competition for groundwater and potential for exacerbation of stream depletion effects resulting from groundwater abstraction�
�
�
Dairy shed effluent�
concentrated contaminants released to soil and thence groundwater�
�
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Table 1 continued: Potential adverse environmental impacts from dairying and associated activities





Media�
Activity �
Effect�
�
Ground-water (continued)�
Winter feed lots�
concentrated contaminants released to soil and thence groundwater �
�
�
Intensified stocking�
leads to nitrate contamination from urine patches, fertilisers, effluent spreading- impacts on use of water e.g., drinking water, recharge to surface water systems�
�
Soil quality and erosion�
Increased water application to soils �
flushes carbon into surface or groundwater


raises water tables and leading to soil saturation affects soil properties e.g., drainage characteristics, gleying etc.�
�
�
Intensification of stocking and winter feedlots�
soil pugging


flushes carbon into surface or groundwater


changes soil e.g., drainage characteristics, gleying etc.�
�
Biodiversity�
Shelter belt removal�
loss of habitat


Increased soil erosion�
�
�
Riparian vegetation removal�
loss of habitat & shade�
�
Air�
Gas emissions - stock, nutrient management, and transportation�
carbon dioxide, methane & nitrous oxide contribute to greenhouse effect �
�
Roading�
Road user safety�
stock droving and defecation on roadways with increased maintenance costs �
�
�
Stock truck effluent�
contaminants discharged to road and following  vehicles, thereafter to the wider environment in runoff�
�
�
Distance &  no. of  tanker trips�
increased pressure on existing traffic infrastructure including maintenance & greenhouse gas emissions�
�
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