
                     IN THE MATTER OF    the Resource Management Act 1991 
                           AND 
                                IN THE MATTER OF   resource consent applications by 

   various applicants to take groundwater 
                                                                           from the Ashburton and Valetta 
                                                                           groundwater allocation zones.    

              STATEMENT OF AGREEMENT - 
EFFECTS ON GROUNDWATER NITRATE LEVELS    

INTRODUCTION  

1. The present document presents technical information and conclusions that are shared 
by Carl Hanson, Environment Canterbury Groundwater Quality Scientist, and Rob 
Burden, consultant to the Applicants in relation to existing nitrate-N concentrations 
in groundwater between the Ashburton and Hinds rivers, and potential changes that 
may occur to groundwater nitrate nitrogen (nitrate-N) concentrations as a result of the 
proposed irrigation consents. A draft condition for nitrate management that could be 
included in a resource consent is also presented.  

2. The Statement of Agreement is based on: 
- groundwater nitrate-N information collected by Environment Canterbury; 
- research carried out on nitrate-N leaching and nitrate-N concentrations in 

groundwater in Canterbury and other regions of New Zealand; 
- research, including the development of nitrate-N leaching models, carried out on 

farm management practices that affect nitrate-N leaching including irrigation, 
fertilizer application, stocking and cultivation.   

EXISTING NITRATE-N CONCENTRATIONS IN GROUNDWATER  

3. Available information on existing nitrate-N concentrations is based on sampling and 
testing by Environment Canterbury of groundwater from wells located between the 
Ashburton and Hinds Rivers. The wells are mainly privately owned wells that are 
used for domestic or irrigation purposes. The Environment Canterbury nitrate-N data 
are stored on an Access database and a plot of maximum recorded groundwater 
nitrate-N concentrations is shown in Figure 1.  

Uncertainties in Nitrate-N Dataset  

4. The reliability of nitrate-N data collected from the Ashburton-Hinds groundwater 
wells is potentially affected by a number of factors including: 



- construction of the wells, 
- usage patterns for the wells,  
- period of groundwater sampling, and 
- other localized sources of nitrate-N.  

5. The localized contamination of domestic and irrigation wells resulting from poor well 
construction and the presence of localized sources of nitrate-N is a well recognized 
problem in Canterbury and other regions of the country. Unfortunately it is most 
often not possible to quantify the effects of this contamination on nitrate-N 
concentrations in particular wells.  

6. The integrity of samples collected from groundwater wells can also be compromised 
because there is insufficient information about the plumbing connected to the wells. 
For example, it was recently discovered that monitoring well K37/0147 (near 
Tinwald) had been intermittently affected by input of mains supply water that caused 
the observed nitrate-N concentrations to fluctuate widely (0.6 mg/l to 18.4 mg/l) over 
the past fifteen years of groundwater monitoring.   

7. Observed nitrate-N concentrations can also fluctuate significantly depending upon 
whether a well, particularly an irrigation well, has been pumped for some time prior 
to sampling or whether the well has not been pumped for some time (eg. over 
winter).   

8. Another factor to be considered is the amount of data available for each well. For the 
Ashburton-Hinds dataset, 110 wells out of a total of 128 monitoring wells (86%) 
were sampled only once and most of those wells were monitored only in 2004. This 
means that most of the dataset represents a snapshot of groundwater quality taken on 
one occasion sometime during 2004.   

9. In combination, these factors make it difficult to interpret the nitrate-N 
concentrations observed in individual wells, but some general conclusions can be 
drawn about the overall pattern of groundwater nitrate-N concentrations.  

Existing Pattern of Nitrate-N Concentrations  

10. Low nitrate-N concentrations (generally less than 3 mg/l) are currently recorded in 
shallow groundwater near zones of recharge from the Ashburton and Hinds rivers 
and the foothills of the Southern Alps indicating that low-nitrate-N surface water is 
the dominant source of groundwater in these areas.   

11. In areas away from the zones of surface water recharge shallow groundwater is 
recharged mainly by infiltration of rainfall and irrigation water through the overlying 
agricultural land. Infiltration of water through the agricultural land has increased 
nitrate-N concentrations in groundwater.  

12. There are a number of land use and climatic factors that will have influenced the 
existing distribution of nitrate-N concentrations in groundwater in the Ashburton-
Valetta area. These factors include: 
- farm type (dairy, dry stock and cropping), 
- intensity of agricultural land use, 
- timing and rate of irrigation, 



- timing and rate of fertilizer (including farm waste) application, 
- timing of cultivation activities, and  
- climatic factors.  

13. These factors affect the quantity and timing of nitrate that is available to be leached 
to groundwater and the volume and timing of water that is available to transport 
nitrate through the unsaturated zone and into groundwater.  

14. In combination these factors are too complex to allow detailed evaluation of the 
effects of each factor on the spatial and temporal variability of nitrate-N 
concentrations.   

15. The Ministry of Health has set a health-based Maximum Acceptable Value (MAV) 
for nitrate in drinking water equivalent to a concentration of 11.3 mg/l nitrate-N. 
Maximum recorded nitrate-N concentrations exceed half the MAV (about 5.6 mg/l) 
in a number of areas within the Valetta allocation zone as shown in Figure 1. Data is 
more sparse for the Ashburton River allocation zone but nitrate-N concentrations are 
expected to be lower in this allocation zone because of the proximity of the 
Ashburton river  

16. Nitrate-N concentrations above the MAV have been recorded near and downgradient 
of Tinwald and at some other more isolated locations. The reason(s) for these nitrate-
N hotspots are not known but it is possible that the hotspots have resulted from the 
poor management of nitrate availability and water application on surrounding 
agricultural land.   

17. It is possible that some of the high nitrate-N concentrations result from poor well 
construction or localized point sources of nitrate-N in close proximity to the 
monitoring wells. However, this is unlikely to be the case for all the wells exhibiting 
high nitrate-N concentrations particularly in the Tinwald area where a number of 
wells have high nitrate-N concentrations.  

18. It is clear from studies that have been carried out on the Canterbury Plains and other 
similar areas that groundwater nitrate-N concentrations are largely controlled by the 
availability and timing of excess nitrate and water in the soil profile. This means that 
management of nitrate and water is the key to controlling groundwater nitrate-N 
concentrations.     

EFFECTS OF PROPOSED IRRIGATION CONSENTS  

Effects of Individual Farms on Nitrate-N Concentrations  Summary of Applicants' 
Assessments  

19. Assessments have been carried out by consultants for the Applicants to determine the 
potential increase in groundwater nitrate-N concentrations associated with the 
proposed development on each of the farms that are the subject of the present consent 
application. The assessments take account of expected land use and irrigation 
changes on the farms.  



 
20. Groundwater nitrate-N concentrations are expected to increase downgradient of about 

60 to 70 percent of the farms, with concentrations predicted to decrease downgradient 
of 10 to 15 percent of the farms and to stay the same downgradient of about 20 to 25 
percent of the farms.  

21. In general, the predicted increases in groundwater nitrate-N concentrations are small. 
70 percent of the predicted increases are less than 1.0 mg/l and only about 5 percent  
are greater than 2.0 mg/l. Overall the predicted average change in nitrate-N 
concentration is an increase of 0.35 mg/l.   

22. Increases in groundwater nitrate-N concentrations are predicted for slightly more 
farms in the Ashburton River allocation zone than the Valetta allocation zone 
because the existing groundwater nitrate-N concentrations are generally lower in the 
Ashburton River zone.   

23. Farms that are predicted to increase groundwater nitrate-N concentrations make up 
about 9 percent (4950 ha) of the total area of the Valetta allocation zone and about 4 
percent (2100 ha) of the total area of the Ashburton River allocation zone.   

24.  The summary presented in paragraphs 20-23 above was made by Mr. Burden, based 
on assessments made by a number of different consultants.  Mr. Burden has not 
checked the detailed calculations made by the consultants. In addition, Mr. Hanson 
has not confirmed the numbers presented in Mr. Burden's summary, but he has no 
reason to question them.    

Cumulative Effects on Nitrate-N Concentrations  

25. Overall the increase in nitrate-N loading on groundwater resulting from the proposed 
consents could be of the order of 5+%. This figure is consistent with estimates of 
possible increases in nitrate-N loading associated with similar proposed irrigation 
consents in the Selwyn-Rakaia and Selwyn-Waimakariri areas.   

26. The increased nitrate loading, and the resulting changes in groundwater nitrate-N 
concentrations, will not be uniform across the Valetta and Ashburton River allocation 
zones. In some places, the changes will be minor, and in fact, concentrations may 
decrease in some places as a result of the changes in land management that 
accompany the irrigation development.  

27. In some locations long-term average concentrations could increase by more than 2 
mg/L, and seasonal peak concentrations could increase even more, especially after 
heavy rainfall events.  The frequency with which peak concentrations exceed the 
MAV across the zones may increase, but this risk cannot be quantified with any 
certainty.   

MANAGEMENT OF NITRATE AND WATER  



28. There are a number of farm practices that can be managed to reduce nitrate-N 
leaching. These practices include: 

(i) timing and rate of irrigation applications, 
(ii) timing and rate of nitrogen fertilizer (including farm effluent) 

applications, 
(iii) timing and rate of nitrification inhibitor applications, 
(iv) stocking rates (type and number of animals), imported feed 

supplements, and production of milk or meat, 
(v) crop and pasture production, 
(vi) timing of cultivation activities and crops/pasture planted, and 
(vii) weather.  

29. Researchers in New Zealand and overseas have developed a general understanding of 
how these processes affect nitrate leaching, and computer models have been created 
to predict nitrate leaching losses under different land management regimes.  
However, the soil nitrogen system is very complex, and the results of computer 
models, though useful, are still subject to considerable error and uncertainty. 
Therefore, it is not yet possible to use model results as justification for requiring 
specific practices to be followed, or to enforce numerical limits on the amount of 
nitrate that might be leached from a given block of land.  

30. However, a requirement to keep records of farming practices, and to use these 
records to calculate annual nutrient budgets, would be effective in reducing the 
increase in nitrate leaching that could occur if the consents being discussed in this 
hearing are granted.  By keeping records and calculating leaching losses, even if the 
results of the calculations are only approximate, many farmers are likely to identify 
changes they can make that will reduce nitrate leaching and thereby reduce their 
fertiliser costs.  Suggested wording for such a requirement is set out in the following 
draft resource consent condition.   

Draft consent condition for nitrate management  

(a) With the exception of the first period ending 30 June during which this consent is first 
exercised, for each preceding 12 month period ending 30 June: 

(i) An approved method shall be used to model the nitrate-nitrogen concentration in the 
soil drainage water below the plant root zone and to prepare a nutrient budget for the 
subject land for that prior 12 month period; 

(ii) Records shall be maintained throughout the year of the farm management practices and 
associated data that will be used as input to the approved method ; 

(iii) Predictions shall be made of the farm management practices that will be used for the 
following 12 month period to provide input data to the approved method taking regard 
of the need to reduce nitrate leaching below the plant root zone where possible. 

(b) A record of the predicted and measured input data, the calculations undertaken and the 
calculated nitrate-nitrogen concentration in the soil drainage water below the plant root zone 
in accordance with clause (a) shall be: 



(i) prepared by 31 August each year; 

(ii) certified as an accurate record by a suitably qualified person; 

(iii) maintained for the property for the duration of the consent; and 

(iv) provided to the Canterbury Regional Council, Attention: RMA Compliance and 
Enforcement Manager, by 30 September each year, or upon request. 

(c) For the purposes of this condition an approved method is 

(i) 'Overseer' (AgResearch)  

(ii) The Soil Plant Atmosphere Model (SPASMO- HortResearch)  

(iii) Any other method approved by the Canterbury Regional Council. 

(d) For the purposes of this condition, the "subject land" means the area that is irrigated between 
1 July and 30 June of each year. 

(e) Between the 1st September and 30th November of each year a groundwater sample ( the 
Sample ) will be taken from the shallowest bore on the property to which this consent 
applies; and  

(f) The Sample shall be analysed by a laboratory that is certified for that method of analysis for 
nitrate-nitrogen; and  

(g) The results of this analysis shall be provided to the Canterbury Regional Council, Attention 
RMA Compliance and Enforcement Manager by the 30th January of each year.   

2 July 2008 




