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1.0 Background  
DairyNZ presented to the Southland Regional Forum on 1 June.  The focus of this 
presentation was the deep concerns DairyNZ holds with regards to the modelling approach 
taken to Environment Southland’s proposed nutrient reductions and the potentially 
considerable economic and social impacts of those reductions.  However, DairyNZ also 
indicated its desire to be involved in discussions on finding solutions to water quality issues 
and welcomes this opportunity to provide input into how water quality goals could be 
achieved with the following caveat.  DairyNZ accepts that disagreements on ES’s approach to 
modelling nutrient reductions may not be solved at this stage of limit-setting.  DairyNZ has 
sought three outcomes:  
 

1. Expert caucusing on matters of contention in the modelling approach takes place.  
Our suggestion is this is facilitated by an independent person.   We acknowledge and 
appreciate ES’s commitment to some form of peer review and/or caucusing on 
remaining points of contention in relation to the contaminant reduction modelling 
to try and narrow down matters of disagreement. 

2. That forum members be given the opportunity to assess economic, social and 
environmental costs and benefits of nutrient reductions scenarios as soon as 
possible. 

3. That the results of scenario testing are communicated with the wider community as 
soon as possible.  

 
DairyNZ has significant concerns about the fairness of relying on modelling outcomes that 
are far from certain and, about the social and economic impacts on the Southland 
community.  However, we are providing this information on mitigations in good faith that an 
opportunity to work through and resolve the matters of disagreement still exists.   
 
2.0 Scope 

• This paper summarises key relevant learnings from DairyNZ research1, involvement 
in policy as well as from farmer experiences.    

• It focusses on nitrogen management rather than management of other 
contaminants such as phosphorus, E.Coli and sediment.   

• It focuses on achieving water quality outcomes rather than reducing greenhouse gas 
emissions.  There does tend to be a mutually beneficial relationship between the 
two. However, there are exemptions to this rule.   

 

 
1 DairyNZ has invested significantly in N mitigation research & adoption. For example, Forages for 
Reduced Nitrate Leaching, Aparima, Selwyn & Hinds and Tararua catchment projects, Southland Dairy 
Hub & partner farms. Recently, $22M funding was announced for research into plantain. This work 
will focus on proving plantain’s effectiveness at reducing nitrate leaching, investigating regional 
effects and protecting the supply chain. Programme partners DairyNZ, PGG Wrightson Seeds and 
Fonterra welcome the grant from the Ministry for Primary Industries’ (MPI’s) Sustainable Food and 
Fibre Futures fund. The three partners are collectively investing $10.47 million in cash and $2.8 
million in kind.  
 

https://www.mpi.govt.nz/funding-rural-support/sustainable-food-fibre-futures/
https://www.mpi.govt.nz/funding-rural-support/sustainable-food-fibre-futures/


3.0 The importance of context 
  

Mitigation effectiveness and cost  
On-farm mitigations need to be driven by desired water quality outcomes to ensure the 
mitigations are effective in achieving these outcomes.  For example, mitigations needed to 
address phosphorous loss are different to those needed to address nitrogen loss.   
 
Several practices can reduce N loss from a farm with variable effect on profit and 
management. Their impact will vary from farm to farm depending on its drivers for N loss. To 
select the most effective options first we need to know the risk factors for the farm (e.g. soil 
type, climate), what are the main drivers of N loss and what options would suit better the 
farm, the production system and the farmer. The suitability of mitigations will depend on 
farmers’ skill levels, their ability to absorb costs, personal preferences and goals and farmer 
appetite to invest in less proven technologies.  One-size-fits-all solutions could address the 
wrong problem, drive the wrong behaviours, and/or significantly affect farm performance. 
There are various tools available for assessing mitigation effectiveness and costs in various 
stages of development.  
 
A good way of thinking about the potential strategies to reduce N loss from the system is to 
consider how Nitrogen moves within the N cycle, when is N at risk of being lost from the 
system and what can we do to reduce or eliminate the risk. Figure 1 below presents a 
simplified version of the N cycle. The numbers in the N cycle represent a N pathway linked to 
the mitigation options described below.  

Figure 1: The N Cycle  

 
 
Table 1 below presents the different mitigation options linked to one part of the N cycle and 
includes considerations about impact of implementing the strategy on profit, performance 
and management. 
 



Table 1: N mitigation options and considerations  

Pathway  Mitigation Options  Considerations  

Reducing N 
Inputs   
 

(1) 

Reducing N fertiliser would reduce N 
inputs with a potential significant impact 
on N loss. Improving N fertiliser use 
efficiency (grow similar or more pasture 
with less N fertiliser)  and improving 
pasture management (to optimise how 
much of the pasture grown can be 
harvested) are key to minimise the 
impact of this strategy on farm 
performance. In addition, improving  
clover content will compensate for less N 
fertiliser by fixing more N from the 
atmosphere. Conditions need to be 
favourable for clover to thrive. From an N 
loss point of view, clover fixation  
contributes to the N inputs in the system 
so it will still contribute to N loss.  

Reducing N fertiliser use 
requires time, a good plan 
and higher level of 
monitoring and 
management. Impact on 
farm performance can be 
variable.  

Reducing the amount of N in feed. This 
can be achieved by substituting high-N 
supplements with feeds with a lower N 
content, e.g. using less grass silage in 
autumn by feeding fodder beet or maize 
silage.  

For this strategy to make a 
difference in N loss, a 
significant amount of the 
total feed eaten needs to 
be substituted for lower N 
feeds. 

Reduce N 
intake and 
partitioning 
more N to 
product or 
faeces and less 
to urine 
 

(2) 
 

Reducing animal wastage rate through 
improved animal health and reproductive 
performance.  Improving the 6-week in-
calf rate will improve rates of genetic gain 
and reduce the number of non-
productive animals (replacements and 
carry-over cows). Long term this will 
mean less N is eaten (and excreted) as 
the same milk production can be from 
fewer cows and/or there are less non-
productive animals on the farm.  

This strategy is very 
promising in theory 
however, achieving better 
reproductive performance 
is very challenging and 
affected by several factors 
not all of them under 
management control 

Breeding cows with lower urinary N 
excreted: Low-N cows.  A new 7-year 
research programme is focusing on 
animal breeding to reduce urinary N 
excretion. This is a long-term option (10-
20 years) as it will take time for the 
genetic gains to be realised on farm.  

Future option that would 
take time to implement on 
farm.  

Dilution of urinary N so N can be spread 
over a greater area allowing plants to 
use a higher proportion of the N 
deposited: Plantain and salt both dilute 
urinary N 
Plantain has been shown to reduce the N 
load in a urine patch. As plantain is 
summer active this reduction occurs over 

Incorporating plantain to 
the required levels to have 
a significant impact on 
reducing N loss has some 
challenges specially 
around plantain 
persistence, grazing 



the high-risk summer and autumn  
months for urinary N accumulation in soil.  
Plantain is now a mitigation in 
OverseerFM. Research is investigating the 
effects plantain has in the soil in slowing 
nitrification.  
Salt has a diuretic effect reducing the N-
load in the urine patch. Trials 
administering 200 g salt/day to non-
lactating cows, showed cows drank 25% 
more and the average amount of N 
deposited in urine patches  was reduced 
by 30% late autumn/ summer.  There was 
no effect in winter, thought to be due to 
a low absolute increase in daily water 
consumption.   

management and re-
grazing. 
 
The practicalities of 
feeding salt can be 
challenging, and trials 
have only been short term 
and side effects of feeding 
salt on cow health are not 
known 
 

Altering the 
timing of 
surplus mineral 
N to avoid high 
risk months for 
drainage and 
also matching 
plant growth    
 

(3) 
 

Reduce the amount of N input 
immediately before and during the high 
drainage months (e.g effluent or N 
fertiliser in autumn). 

Autumn management is 
critical to reduce N loss as 
it is a high-risk period 
(lower plant growth to 
uptake N and risk of higher 
drainage), however 
autumn conditions are 
season dependent and 
good monitoring and 
management is required.  

Reducing N eaten per ha and therefore 
urinary N deposited immediately before 
and during the high drainage months 
(e.g. in autumn) through measures such 
as early culling, feeding low-N 
supplements (maize) or crops (fodder 
beet). 

Matching N supply with plant demand. 
Catch crops (e.g. oats or Italian ryegrass 
after fodder beet)  will take up excess N 
from the soil and reduce the risk of N 
leaching in winter/spring. 

This strategy can be 
challenging to follow as 
seasonal conditions may 
be challenging to get catch 
crops on the grown on 
time.  

Increase plant demand for N by using 
winter active species especially if planted 
after grazing a crop such as fodder beet, 
kale, or swedes.  

 

Using stand-off facilities (e.g. feed pads, 
stand-off pads) to reduce the amount of 
N deposited on pasture  when plant 
growth is low and/or the drainage risk is 
high reduces the risk of N leaching.  The 
effluent from the facility can then be 
spread at a time which matches high 
plant demand and/or has less risk of 
drainage.   

 

Some challenges we have 
seen with this strategy: 
a)animal health and 
welfare when 
infrastructure is not fit for 
purpose or used well; b) If 
off pasture facilities result 
in intensification (i.e. more 
feed is used), then more N 
may be introduced into 
the system and undo the 
environmental benefit; c) 
Off pasture facilities 
requires capital 



investment.  (opportunity 
cost of capital and 
depreciation need to be 
considered as well as 
operating costs). 

Reducing 
drainage 
through 
irrigation 
management  

(4). 

On irrigated farms, reduce drainage 
through the soil profile by managing 
irrigation to ensure water is not applied 
that leads to drainage out of the root 
zone (defined as 0-60 cm in OverseerFM). 
This includes the right and well-
maintained irrigation system, accurate 
soil moisture monitoring to decide 
irrigation events and the right irrigation 
management.  

Only an option for 
irrigated farms. 

Reducing losing 
mineral N from 
cultivation and 
cropping 
 

(5) 
 

Using minimum tillage or direct drilling. 
Cultivation promotes the mineralisation 
of N in organic matter to nitrate and 
therefore can lead to higher risk of N 
leaching as the new crop/pasture may 
not be able to take up the nitrate before 
a drainage event occurs.  

 

Timing and placement of fertiliser 
applications. Soil test for the potential 
available N to the crop (AMN test or AN 
test).  The use of crop calculators and 
precision application can ensure 
appropriate timing and application 

 

Crop Management: Urine N leaching can 
be reduced through paddock selection, 
forage crop selection, and grazing 
management. 

 

Farm Systems 
Considerations  

(6) 

Lowering stocking rate can lead to lower 
N loss when total feed eaten is reduced.  
Cows do not create N but they 
concentrate it in the urine patch (being at 
risk of being lost).   

Lower stocking rate does 
not always mean less N 
leaching. Its possible that 
N eaten per hectare might 
not change at a lower 
stocking rate as N eaten 
per hectare is the 
combination of three 
factors: feed eaten per 
cow, cows per hectare and 
the N % of the feed 
(pasture, crops and 
supplement).  N leached 
might  be lower if the 
same level of production 
can be achieved with less 
cows due to a decrease in 
feed required (i.e. less 
feed for maintenance, less 



replacements needed). 
Similarly, a higher stocking 
rate could reduce to a 
lower level of N leaching 
without reducing stocking 
rate if cows are culled or 
dried off early in autumn 
to reduce N intake.  

 
On-farm decision making  
The process of deciding whether new mitigations are needed and the potential fit within the 
farm system is complex and involves several steps.  The diagram below shows the steps a 
farmer would need to work through with their farm advisor to assess the suitability of Good 
Management Practices (what we expect all farmers to be doing, irrespective of desired 
water quality outcomes).  Implementing Good Management Practices could be enough to 
achieve desired water quality outcomes) and Targeted Management Practices (these are 
tailored, bespoke mitigations that are identified and selected after an iterative whole farm 
systems analysis as appropriate to achieve a prescribed water quality outcome).   
 
  

 
 

 
 

4.0 Getting the policy framework right 
 

Allowing sufficient time and flexibility to assess, select and implement mitigations  
Farmers need time to understand the mitigation options available to them, decide what is 
most appropriate in their farm context, train staff and introduce mitigations into their farm 



system.  Some mitigations, such as infrastructure, involve significant capital expenditure.  
Farmers’ ability to service debt and remain viable will influence their ability to choose this 
option.   
 
Given the above, the policy framework needs to be flexible and allow a sufficient transition 
period to allow farmers to select from a menu of mitigation options across different contexts 
and over time.   
 
On-farm mitigations can only get us so far before land use change is required. Potential 
pathways for achieving limits need to be tested with Southland communities as early as 
possible given the potential impacts on these communities and need for their buy-in.   
 
Those needing to make land management change need to understand long-term community 
aspirations for water quality to inform long-term investment decisions.  At the same time, 
the policy framework needs to be flexible to allow for adaptive management and 
incorporate improved science understanding.  
 
DairyNZ is aware that a 25-30 year timeframe is being proposed for achieving Southland’s 
proposed nutrient reductions.  The National Policy Statement for Freshwater Management 
2020 does not prescribe timeframes for achieving limits, though it does refer to a 25-30 
timeframe as an example of a timeframe that could be chosen.  In other regions, hearing 
panels have decided on much longer timeframes (50-100 years) for achieving water quality 
outcomes.  These decisions acknowledge the significant economic cost that will be borne by 
the communities required to implement mitigations and will give these communities a 
reasonable time period to absorb these costs.  Economic modelling undertaken by DairyNZ 
shows that a 25-30 year timeframe is likely to affect the viability of farm businesses and 
have significant flow-on impacts on Southland businesses linked to the rural economy.                
 
Consider catchment-scale mitigations and novel funding approaches  
Catchment-scale mitigations have considerable potential to achieve environmental 
outcomes.  They provide an opportunity to site mitigations in the optimal location to achieve 
improved water quality outcomes.  They also provide an opportunity to explore alternative 
funding models such as grants, levies, eco-tourism, land purchase and impact investment 
opportunities and potentially reduce net cost for farmers.  They also provide an opportunity 
to integrate water quality, greenhouse gas reduction and biodiversity goals.  However, novel 
approaches to funding catchment-scale approaches are needed to enable appropriate siting 
of large-scale mitigations without economic disadvantage to the land owner.  Compensatory 
mechanisms and other economic instruments need to be considered and enabled within the 
policy framework as part of these approaches.  DairyNZ suggests this topic area would be 
useful to further explore via the stakeholder huis and potential working groups planned for 
August and October.        
 
DairyNZ’s view is that Farm Environment Plans (FEPs) are the appropriate mechanism for 
providing flexibility to appropriately manage environmental risk within the policy framework 
and for linking on-farm actions with catchment-scale water quality outcomes.  The dairy 
sector, through its Dairy Tomorrow Strategy, has committed to all dairy farms having an FEP 
by 2025.   
 
The current government consultation on freshwater farm plans seeks feedback on linking 
Freshwater Farm Plans to the catchment water quality context.  This connection between 



farm and catchment scale objectives will enable the catchment-scale conversations on 
where to locate and how to fund catchment-scale mitigations discussed above. 
 
Incentivising change  
At present, farmers who achieve nutrient loss reductions prior to plan notification have no 
certainty on whether these reductions will count towards meeting their regulatory 
obligations.  In other words, farmers do not know where the start line is; this may be 
resulting in farmer inertia whilst they await certainty on the likely start or baseline date for 
making reductions.  The policy framework needs to ensure early adopters are not penalized.  
An assurance that early adopters will be able to include reductions made prior to plan 
notification would be highly beneficial.  
 
The forum needs to consider how the policy framework can incentivize GMP uptake.  We 
know that there is a link between FEP adoption and GMP uptake.  FEPs needed to be 
embedded into the policy framework in a way that rewards good management practices and 
incentivizes continuous improvement.  For example, the forum could consider whether 
activities managed under a FEP would need consent, or would be better incentivized by a 
permitted activity status, as occurs under the National Environmental Standard in 
Freshwater Management, e.g.: wintering.     
 
A well-designed policy framework needs to avoid roadblocks in mitigation adoption.  For 
example, consenting costs for environmental mitigations such as constructed wetlands can 
amount to thousands of dollars.   The forum should consider how to avoid or reduce 
consenting costs for environmental mitigations.   
 
 
 
 
 


