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IN THE MATTER

of the Resource Management Act 1991

AND

IN THE MATTER

of the Proposed Plan Change 7 to the Canterbury
Land and Water Regional Plan

AND

IN THE MATTER

of the Proposed Plan Change 2 to the Waimakariri
River Regional Plan

AND

IN THE MATTER

of submissions by Ravensdown Limited
(Submitter ID. 114 for PC7 / Submitter ID. 9 for
PC2)

__________________________________________________________________________________
STATEMENT OF EVIDENCE OF ANTONY HUGH COLEBY ROBERTS
ON BEHALF OF RAVENSDOWN LIMITED
17 JULY 2020
__________________________________________________________________________________

SUMMARY
A.

While there are several limitations to using OVERSEER FM in a regulatory context,
Ravensdown supports its continued use provided the previously published
Environment Court requirements are met. The use of OVERSEER FM in regulation is
output based, not input control oriented, which I understand is consistent with the
intent of the Resource Management Act 1991 (RMA). Output ‘controls’ allow farm
management flexibility and innovation to respond to the challenges of reducing
externalities from the farm system.

B.

There is a very wide range of nitrogen (N) losses reported for the range of land uses
across the Canterbury region and the country. Measured N losses range from a low
of 3 kg N/ha for plantation forestry up to around 300 kg N/ha for commercial
vegetable production. This range in N leaching loss for different land uses is caused
by a range of both inherent biophysical factors (e.g., soils, climate) and variable factors
(e.g., inputs, management). The ability of land users to be able to affect change in
their systems to reduce N loss will require a thorough understanding of what will and
what will not work for their circumstances.

C.

Scenario modelling using OVERSEER FM can and does show the impact of a range of
farm management and system changes on the N loss estimates of different farm
systems. However, people who are using the model to assess the effect of change
management on N loss must not only be expert users of OVERSEER FM, but also have
a sound knowledge of farm management and the implications that changes in farm
management have on the whole system. This reinforces the requirements of
OVERSEER FM use outlined by the Environment Court.

D.

Ravensdown acknowledges that the requirement for further nitrogen loss reductions,
of 15% for dairying and 5% for other farming activities, within both the OTOP High
Nitrogen Concentration Area and the Waimakariri Nitrate Priority Area, should be
achievable. I agree that most farms can achieve N loss reductions by instituting
further management practices applicable to their farming operations.

E.

Research and demonstration have shown that further N loss reductions are possible.
However, the greater the N loss reduction required and the more challenging the
biophysical aspects of a farm, the greater and more expensive the farm system
changes that will be required to achieve this. What is achievable on research farmlets
and demonstration farms where a number of scientists, leading farmers, consultants
and industry personnel all have input and support the change management that
occurs may not be easy to replicate on individual farms because of the lack of enough
support to assist in the change process.

F.

Higher leaching land uses are generally regarded as dairying and commercial
vegetable production, both of which are prevalent in, and are economically significant
for, the Canterbury region. Regulatory control on N leaching, dependent on the
nature of that control has the potential to drive land use away from these uses,
depending on either how nutrient allocations are distributed between land uses
and/or the need to achieve significant reductions in N losses.
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1.

INTRODUCTION

1.1

My full name is Antony Hugh Coleby Roberts.

1.2

I am employed by Ravensdown Limited (Ravensdown) as Chief Scientific Officer. I
have worked in this role since February 2002. In my current role, I am responsible for
managing agronomic research and development for Ravensdown, training
approximately 70 Agri Managers and other staff in soils, fertilisers and pastoral
agriculture, as well as working with many of our Corporate and other farming
shareholders.

1.3

I have a Bachelor of Agricultural Science (1st Class Honours) and a Doctor of
Philosophy in Soil Science, both from Massey University, Palmerston North. I obtained
a Certificate of Completion for the Massey University Sustainable Nutrient
Management in New Zealand Agriculture course in 2004 and one for Advanced
Sustainable Nutrient Management in 2006. I am a Fellow of the New Zealand Soil
Science Society and a member of the New Zealand Institute of Primary Industry
Management and the New Zealand Grassland Association. I am a Certified Nutrient
Management Advisor.

1.4

Prior to joining Ravensdown in 2002, I was a practicing agricultural scientist for 22
years working for the Ministry of Agriculture and Fisheries, Agricultural Research
Division. Initially I was a District Agricultural Scientist based in Taranaki from 1980 to
1988, and then I took a role as the Soils and Organics Group Leader in MAFTech at
Palmerston North and Flock House in Manawatu/Rangitikei (1988 to 1990).

I

transferred to the Waikato (1990 to 2002) where I held the position of Group Leader
of the Soils and Fertiliser Group and latterly as a Senior Scientist in the Land
Management Group of the Pastoral Agricultural Research Institute of New Zealand
(which trades under the name AgResearch).
1.5

My research and consultancy interests have included soil fertility, agronomy, heavy
metal accumulation in agriculture, environmental performance indicator monitoring
and interpretation, and waste utilisation or disposal to grazed pasture. I have also
worked in Tasmania, mainland Australia, Japan, Niue, Chile and South Africa in the
area of soil fertility management on commercial farm businesses.

1.6

I was one of the 5 scientists from AgResearch, who in 1993 under contract to the
Ministry of Agriculture and Fisheries, conceived the original development of the
model which is now known as OVERSEER. In 2012 I managed, on behalf of the
Fertiliser Association of New Zealand (FANZ), a project to develop the Best Practice
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Data Input Standards (BPDIS) manual for users of OVERSEER. This was first published
in 2013. Subsequently I chaired a multi-stakeholder BPDIS committee to ensure the
Standards document kept pace with model changes, until the committee’s dissolution
in 2017. I was also on the Science Advisory Group (SAG) for OVERSEER until that group
was also dissolved in 2018. Both these dissolutions have occurred because the
structure of OVERSEER management has changed.
1.7

I am the senior or a contributing author of 65 refereed journal articles or conference
papers, and a further 70 scientific or extension conference papers. I have also
authored chapters in 5 books, and 4 extension booklets. Over the past 39 years I have
conducted many soil fertility experiments and had an active consultancy role,
particularly with pastoral farmers throughout the country, on soil fertility
management to maximise economic return, and more latterly to couple that with
minimising off-farm impacts on the environment.

1.8

I acknowledge that I am presenting evidence as a representative of Ravensdown, and
not as an independent expert witness. However, my evidence does reflect the
expertise I have gained over my 39 years of professional experience.

2.

SCOPE OF EVIDENCE

2.1

In preparing my evidence, I have reviewed the following documents:

2.2

1

(a)

Proposed Plan Change 7 (PC7) to the Canterbury Land and Water Regional Plan
(LWRP) and Proposed Plan Change 2 (PC2) to the Waimakariri River Regional
Plan (WRRP).

(b)

The section 42A Report for PC7 and PC2 dated March 2020 and the 29 April
2020 errata to the section 42A Report.

(c)

The Big Picture: Freshwater1; and

(d)

The evidence prepared by Ms Anna Wilkes, Ravensdown’s Environmental and
Policy Manager, and Ms Carmen Taylor, a planning consultant with Planz
Consultants Limited.

The scope of my evidence is will cover:
(a)

The use of OVERSEER FM in a regulatory context, including a brief explanation
of how OVERSEER FM works (Section 3 of my evidence).

(b)

The comparative nitrogen (N) losses associated with different farming systems
(Section 4 of my evidence).

The Big Picture: Freshwater A clear challenge. June 2020. www.bellgully.com

Ravensdown Limited (Submitter ID. 114 for PC7 / Submitter ID. 9 for PC2)
Evidence – Ants H C Roberts

2

(c)

Use of OVERSEER FM to show N loss changes in farm systems (Section 5 of my
evidence).

(d)

Are the nitrogen losses proposed in PC7 achievable by changes in pastoral farm
systems? (Section 6 of my evidence).

3.

USE OF OVERSEER FM IN A REGULATORY CONTEXT

3.1

There are a considerable number of misconceptions around the OVERSEER FM
nutrient budget model, how it operates, how it should be used and what it can and
cannot do.

3.2

A recent Bell Gully report2 stated that the Environment Court has had mixed views on
the use of OVERSEER FM in a regulatory context3,4, but despite the concerns the Court
concluded that there was no evidence of a realistic alternative method available to
model nitrogen losses to inform farm management decisions.

3.3

OVERSEER FM is a Decision Support System farm model which allows nutrient budgets
to be constructed for many enterprises including dairy, sheep, beef, deer, dairy goats,
pigs, fruit, vegetables, and arable crops5.

3.4

OVERSEER FM nutrient budgets allow farms of one or more management blocks
(defined as an area of the farm that has common physical and management
attributes) to be modelled. Nine separate types of management block are available:
pastoral, fodder crop, cut and carry, fruit, vegetable/arable cropping, trees and scrub,
riparian, wetland, and house. Up to a total of 30 blocks in different combinations of
the 9 separate types may be specified.

3.5

It is an annual time step, long term equilibrium model. As such it currently does not
reflect year to year or within year variability accurately and should not be used for this
purpose.

3.6

The model calculates nutrient budgets (inputs and outputs) for each separate
management block and a whole farm weighted average for the nutrients nitrogen (N),
phosphorus (P), potassium (K), sulphur (S), calcium (Ca), magnesium (Mg), sodium
(Na) as well as hydrogen ions (H+ or acidity - pastoral blocks only).

3.7

In terms of OVERSEER FM’s pastoral agricultural model (e.g., dairy, sheep, beef, deer,
milking goat) the centrepiece algorithm is not based on a pasture growth or soil
fertility driven model but is an animal intake model. The model calculates the energy
requirements of the block/farm based on the livestock information (e.g., milk
production, stock numbers and classes, management) provided by the user. With this

2

The Big Picture: Freshwater A clear challenge. June 2020. www.bellgully.com.
Lindis Catchment Group Inc v Otago Regional Council (2019) NZEnvC 166 at [457].
4 Federated Farmers of New Zealand Inc v Bay of Plenty Regional Council [2019] NZEnvC 136 at [117].
5 The section 42A Report (Part 2: paras 3.9 to 3.12) identifies that some submitters had asked that OVERSEER FM not be
used specifically for poultry and commercial vegetable production as they believed it could not accurately model N losses
for these systems. In my opinion, at present, this is true because there is a paucity of relevant science to inform any
modelling. With the requirement of various regional councils (e.g., Horizon’s One Plan; Environment Canterbury’s LWRP)
for OVERSEER nutrient budgets to be used in resource management planning, the pig industry was faced with not being
included in the OVERSEER tool and set about obtaining relevant information for model development.
3
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information, plus an energy calculation from any supplementary feed used, the model
then estimates the amount of pasture dry matter (considering pasture quality) that
must have been consumed.
3.8

Once the pasture intake has been calculated the model can estimate pasture grown
(by using assumed or entered pasture utilisation). Further to this, because pastoral
farms are complex in nature many of the other data input requirements are required
to understand nutrient transfers around the farm, mainly but not exclusively by the
animals depositing dung and urine but also effluent applications for example. The
information generated around how much nutrient is deposited when and where is
then also used elsewhere, such as in the N leaching and P run-off sub models.

3.9

The vegetable/arable/fruit crop OVERSEER FM models operate on the principle of
mass balance by accounting for nutrient inputs (e.g., from fertiliser, soil, crop residues)
and removals (e.g., harvested product) while also taking into account the recycling
processes (e.g., residue breakdown) and transformations (immobilisation and
mineralisation). For example, in terms of modelling the N component of an
arable/vegetable land use, OVERSEER FM uses the following equation as a monthly
iteration:
Nm+ 1 = Nm + Nrain + Nfixation + Nfert + Nslowfert + Nstover + Nroot + Nirrig +
Nmin -N uptake - Ndenit - Nimmob – Nleach, where the terms Nslowfert,
Nstover and Nroot relate to the release from material added to the soil (e.g.
roots and residues after harvest) and have a slow release component to them.

3.10

While Horticulture NZ, Ashley Gorge Farming Society and Rangitata South Irrigation
Limited (Section 42A Report Part 1: paragraphs 3.9 and 3.10) have criticised the
arable/vegetable/horticultural models within OVERSEER FM as being inadequate to
model complex rotations and the vast array of crops and management practices
employed, those models have been developed in association with Crop and Food,
HortResearch and now Plant and Food scientists based on available research and
understanding. In 2012/13, the Foundation of Arable Research (FAR) undertook a
thorough external review of the OVERSEER model with a potential outcome being the
provision of the necessary information to improve model outcomes for these land
uses. However, to date no changes to the algorithms in the model have occurred.

3.11

The Ravensdown submission supports the use of OVERSEER FM as a tool to assist in
the estimation of N losses from farm systems and inform farm management decisions
to assist in reducing those losses. However, in supporting OVERSEER FM as a tool
within a regulatory framework, Ravensdown also concurs with its limitations as
identified by the Environment Court6. The requirements to use the model in a
regulatory framework identified by the Environment Court are quoted as:
a. A consistent approach to model input data and maximising the
accuracy of that data

6

Federated Farmers of New Zealand Inc v Bay of Plenty Regional Council [2019] NZEnvC 136 at [117].
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b. Using only appropriately qualified and experienced experts to run
the model for compliance
c. Establish a clear, efficient, and reliable process to review and update
model outputs and management practices at appropriate intervals
d. Appropriate on-site verification that modelled inputs and outputs
are being complied with, in addition to independent peer review of
performance
e. Using the model to predict trends and relative changes in farm
management systems, rather than absolute values (my emphasis).
3.12

While all of paragraph 3.11a-e is important, the most important in the present context
is the last point because of the strengths and weaknesses of attempting to explain the
biological world in all its variability and complexity using mathematically based
algorithms.

3.13

In a 2018 report7, the Parliamentary Commissioner for the Environment (PCE) echoed
similar requirements when using OVERSEER modelling in a regulatory context, while
indicating that even then there were unresolved issues facing regional councils’ ability
to use OVERSEER in regulation.

3.14

The PCE noted that, based on the fact that OVERSEER had been used to support
regulation since 2005, if it were to continue would require “addressing important gaps
and shortcomings in transparency, peer review, corroboration, uncertainty and
sensitivity analysis, and model documentation to provide confidence to councils and
farmers.”8

3.15

The importance of not specifying absolute N loss values in a policy context is primarily
because of the inherent difficulty in accurately being able to estimate N loss from
complex biological systems.

3.16

Furthermore, OVERSEER FM is not a spatial model. That is, it does not know where a
farm is in the world nor how the farm is connected hydrologically to receiving water,
thus there is no direct or simple relationship between the estimated N loss values
leaving the root zone and the nitrogen values of receiving waters.

3.17

It is, however, logical to assume that in catchments where there are N derived water
quality issues, if less N leaves the root zone and travels through the vadose (or
unsaturated) zone (with or without attenuation) this will at some point in time have a
positive effect on reducing N inputs into receiving waters.

3.18

Using OVERSEER FM to demonstrate the relative changes in the N loss estimate of
farms, as inputs and system changes are introduced to reduce N loss i.e., scenario
analysis, in an attempt to meet community water quality aspirations, is an appropriate
use of the model.

7

Parliamentary Commissioner for the Environment 2018. Overseer and regulatory oversight: Models, uncertainty and
cleaning up our waterways. 142p.
8 Ibid, 142p.
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3.19

Despite the limitations to using OVERSEER FM in a regulatory context Ravensdown
supports its continued use provided the Environment Court requirements (paragraph
3.11) are met because it is output based not input control oriented which is consistent
with the intent of the RMA . Output ‘controls’ allow farm management flexibility and
innovation to respond to the challenges of reducing externalities from the farm
system.

4.

COMPARATIVE NITROGEN LEACHING LOSSES FOR DIFFERENT PRODUCTION LAND
USES

4.1

Table 1 below, extracted from a Client Report9 prepared for Environment Bay of
Plenty, entitled “Land Use Impacts on Nitrogen and Phosphorus Loss and Mitigation
options for Intervention” shows that where measured leaching losses have been
made, there is a wide range in annual leaching losses both within and between major
land uses in New Zealand.

4.2

These differences in N leaching loss are driven by a range of both inherent biophysical
factors (e.g., soils, climate) and variable factors (e.g., inputs, management). The land
uses above fall into two main categories. The first are grazing systems where the
primary source of leached N is from excreted animal urine with N fertiliser being of

Meneer, J.C; Ledgard, S.F.; Gillingham, A.G. 2004. Client Report, Environment Bay of Plenty. 52p.
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secondary importance. The second are cropping systems where N fertiliser and crop
residues are the main sources of leached N10.
4.3

Between grazing systems there are differences in the annual average amount of N
lost, as shown in Figure 111. These differences are due to inherent physical factors but
also due to different animal species and the differences in forage amount and quality
that they consume.
Figure 1: Differences in measured N leaching between different grazing species

4.4

Higher leaching land uses are generally regarded as dairying and commercial
vegetable production. Regulatory control on N leaching, dependent on the nature of
that control has the potential to drive land use away from these uses, depending on
either how nutrient allocations are distributed between land uses12 and/or the need
to achieve significant reductions in N losses.

5.

USE OF OVERSEER FM TO SHOW NITROGEN LOSS CHANGES IN FARM SYSTEMS

5.1

Superficially it would seem that using OVERSEER FM to show changes to N loss as farm
systems change is a simple matter of altering some physical inputs and management
criteria which are known to influence N loss and then re-running the model to
estimate the new outputs, including N loss.

10

Ibid, 52p.
Ledgard, S.F. Personal communication.
12 Journeaux, P.; Van Reenan, E.; Manjala, T.; Pike, S.; Hanmore, I.; Millar, S. 2017. Analysis of drivers and barriers to land
use change. AgFirst Report for the Ministry of Primary Industries. 89p.
11

Ravensdown Limited (Submitter ID. 114 for PC7 / Submitter ID. 9 for PC2)
Evidence – Ants H C Roberts

7

5.2

While this would produce a new N loss estimate it is unlikely that it would be a true
reflection of the effect of the changes made, on N loss from the root zone. If, for
example, in an arable or dairy system the decision was made to decrease the use of
annual N fertiliser inputs by 25% and the only adjustment to the model that was made
was the amount of N fertiliser, the newly calculated N loss would be less than before.
However, in my experience this difference is never linear, indicating that the N cycling
is more complex than a direct relationship with N fertiliser input.

5.3

The user must make other adjustments (which the model cannot know) to truly reflect
what is happening. In the case of an arable farm, the crop yield must be adjusted
(paragraph 3.9 above) based on the expectation of the impact of less N fertiliser
applied and in the case of a dairy farm the animal performance e.g., milk production
(paragraph 3.7 above) must be altered taking into account the potentially lower
forage supply with lower N fertiliser inputs, or increasing supplementary feed if that
is what the farmer did to replace the feed not grown with the reduced N fertiliser
input.

5.4

The consequence of this is that the people who are using the model to assess the
effect of change management on N loss must not only be expert users of OVERSEER
FM, but also have a sound knowledge of farm management and the implications that
changes in farm management have on the whole system. This reinforces the
requirements of OVERSEER FM use outlined by the Environment Court, as I have
provided in paragraph 3.11a – e above.

6.

ARE THE REDUCTIONS IN N LOSSES PROPOSED IN PC7 BY CHANGES IN PASTORAL
FARM SYSTEMS?

6.1

Ravensdown acknowledged, in our submission, that within both the OTOP High
Nitrogen Concentration Area (paragraph 2.19 in our submission) and the Waimakariri
Nitrate Priority Area (paragraph 2.28 in our submission), the requirement for further
nitrogen loss reductions of 15% for dairying and 5% for other farming activities should
be achievable. In my opinion, these reductions should be achievable on most farms
by instituting various levers or farm system adjustments or changes applicable to their
farming operations.

6.2

Dairy farms could potentially achieve 10-15% by utilising baseline pasture production
(i.e., without N fertiliser use) as efficiently as possible through good soil husbandry
(i.e., appropriate fertility, physical integrity and biological activity), grazing
management, matching feed demand and supply using N fertiliser tactically to fill
predicted feed deficits and using the 4R nutrient management system of the right rate,
place, time and form of N fertiliser. Applying less N fertiliser to effluent areas,
minimising bought in supplement and using minimum tillage, soil N testing and catch
crops on winter forage cropping blocks are useful management strategies for dairy
farm systems which should be largely achievable without too much disruption to
productivity.
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6.3

For the non-dairy farming activities, relatively minor changes could reduce N loss from
these systems by 5%.

6.4

However, going beyond these reductions will, especially for dairy in Canterbury, be
considerably more difficult and require much larger system changes with likely
negative economic consequences. This opinion is based on evidence from both dairy
farmlet and demonstration farm studies. A collaborative five-year farmlet study13
entitled ‘Pastoral 21 Next Generation Dairy Systems’ (P21), managed by AgResearch,
aimed to provide proven, profitable, simple adoption ready systems to both lift
production and reduce nutrient loss.

6.5

Farmlets were set up in Waikato, Canterbury and South Otago and the system changes
included:
(a)

using fewer, higher producing cows

(b)

reduced N fertiliser inputs

(c)

reduced herd replacement rate

(d)

greater use of high energy/low N feed; and

(e)

using off paddock facilities to reduce the time cows spend on pasture or forage
crops.

6.6

In the farmlet study, milk production was maintained by increasing per cow milk
production and a longer lactation (days in milk). This was achieved by applying grazing
management principles to fully utilise feed on offer, using N fertiliser to fill feed
deficits (not build surpluses) and on wet soils using standoff to protect soils and grow
more pasture.

6.7

The lower input strategies reduced N leaching by around 20-40% (estimated using
OVERSEER version 6.2) compared with the control system, although production and
profit per hectare were lower than the control systems14.

6.8

After the first three years’ results of the P21 Canterbury study were available, the
Lincoln University Dairy Farm (LUDF) adopted the lower input strategies and achieved
similar reduction in N loss15.

6.9

Over the dairy seasons 2009/10 to 2013/14, LUDF averaged 4 cows/ha producing 1762
kg milk solids/ha and applying 277 kg N/ha. Over that period OVERSEER 6.2 estimated
an average N loss of 72 kg N/ha. From 2014/15 to 2018/19, average stocking rate was
decreased to 3.5 cows/ha and N fertiliser use reduced to 164 kg N/ha while production
averaged 1729 kg milk solids/ha and N loss estimates averaged over the last 2 seasons
decreased to 40 kg N/ha16.

13

dairynz.co.nz/media/5786610/technical-series-march-2017_web.pdf pp.9-13

14

dairynz.co.nz/media/5786610/technical-series-march-2017_web.pdf pp.9-13
Serra, V. 2020. The Journal. NZ Institute of Primary Industry Management Vol. 24 No.2: 34-39.
Ibid, 34-39pp.

15
16
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6.10

Unfortunately, neither of the above studies was set up to measure the impact of the
estimated reduction in N loss on the receiving environment.

6.11

These reductions in N loss may seem to suggest that Canterbury dairy farmers may
easily meet N loss reduction targets better than 15%. What is achievable on research
farmlets and on a Demonstration Farm like LUDF where a number of scientists, leading
farmers, consultants and industry personnel all have input into the change
management that occurs may not be easy to replicate on individual farms because of
the lack of enough support to assist in the change process.

6.12

In the dairy farming examples above, significant reductions in N fertiliser use was one
of the levers farmers could usefully employ to assist in N loss reduction. However,
there is a limit to how far this lever can be used because even if no N fertiliser was
applied to these farms, research17 has shown (Figure 2) that there would still be N loss
due to animal urinary excretion from the surplus protein in forage that they ate.

6.13

If no N fertiliser were used across all dairy farms throughout the country it has been
estimated that dairy farm profitability would fall by -$824.4 million, with the biggest
impact in Canterbury with a fall of -$393.1 million18.
Figure 2: Effect of increasing N fertiliser on nitrate leaching

6.14

For other land uses e.g., sheep and cattle farming and horticulture (e.g., pipfruit,
grapes, kiwifruit, summerfruit and avocados) a recent report19 has demonstrated that
the opportunity for reducing N loss by completely stopping applying N fertiliser would
have little effect on N loss estimates, as the relationship between N fertiliser use and
N loss below the root zone is not lineally correlated.

6.15

Intensive South Island sheep and cattle properties on average (5 years) applied only
14 kg N/ha as fertiliser, which means that there is little room to significantly impact N
use and therefore reduce N loss by 7%, although the impact on profit, if no N fertiliser

17

Ledgard, S.F.; Clark, D.A.; Sprosen, M.S.; Brier, G.J.; Nemaia, E.K.K 1996. Proceedings of the NZ Grassland Association 57:
21-25.
18 Journeaux, P.; Wilton, J.; Archer, L.; Ford, S.; McDonald, G. 2019. The value of nitrogen fertiliser to the NZ economy.
Report to the Fertiliser Association of New Zealand. AgFirst. 92p.
19 Ibid, 92p.
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was used, would also be small i.e., -$1.2 and -$2.1 million on South Island intensive
sheep and cattle and hill country farms respectively20.

20
21

6.16

In horticulture, depending on soil fertility and crops grown, N applications could range
between 50-150 kg N/ha on average, and if no N fertiliser was applied, yield would
decrease by 10-15% while only reducing N loss by less than 5% with an impact of $479.1 million in horticultural profitability21.

7.

CONCLUSION

7.1

Despite the limitations to using OVERSEER FM in a regulatory context, Ravensdown
supports its continued use provided the Environment Court requirements (paragraph
3.11) are met.

7.2

The use of OVERSEER FM in regulation is output based, not input control oriented,
which is consistent with the intent of the RMA. Output ‘controls’ allow farm
management flexibility and innovation to respond to the challenges of reducing
externalities from the farm system.

7.3

There is a very wide range of N losses reported for the range of land uses across the
Canterbury region and the country. Measured N losses, reported from a range of
research studies, range from a low of 3 kg N/ha for plantation forestry up to around
300 kg N/ha for commercial vegetable production (paragraph 4.1).

7.4

These differences in N leaching loss for different land uses are driven by a range of
both inherent biophysical factors (e.g., soils, climate) and variable factors (e.g., inputs,
management). The ability of land users to be able to affect change in their systems to
reduce N loss will require a thorough understanding of what will and what will not
work for their circumstances.

7.5

Ravensdown believes that scenario modelling using OVERSEER FM can and does show
the impact of a range of farm management and system changes on the N loss
estimates of different farm systems. Not all possible mitigations are currently
modelled by OVERSEER FM, but the model has a programme of updating when the
relevant science has been proven.

7.6

However, people who are using the model to assess the effect of change management
on N loss must not only be expert users of OVERSEER FM, but also have a sound
knowledge of farm management and the implications that changes in farm
management have on the whole system. This reinforces the requirements of
OVERSEER FM use, for regulatory purposes, outlined by the Environment Court
(paragraph 3.11a – e).

7.7

Ravensdown acknowledges that the requirement for further N loss reductions, of 15%
for dairying and 5% for other farming activities, within both the OTOP High Nitrogen
Concentration Area and the Waimakariri Nitrate Priority Area, should be achievable.

Ibid, 92p.
Ibid, 92p.
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I agree that most farms can achieve N loss reductions by instituting management
practices applicable to their farming operations.
7.8

Research and demonstration have shown that further N loss reductions are possible.
However, the greater the N loss reduction required and the more challenging the
biophysical aspects of a farm, the greater the farm system changes that will be
required to achieve this.

7.9

What is achievable on research farmlets and on a Demonstration Farm like LUDF
where a number of scientists, leading farmers, consultants and industry personnel all
have input into the change management that occurs may not be easy to replicate on
individual farms because of the lack of enough support to assist in the change process.

7.10

Higher leaching land uses are generally regarded as dairying and commercial
vegetable production, both of which are prevalent in, and are economically significant
for, the Canterbury region. Regulatory control on N leaching, dependent on the
nature of that control will have the potential to drive land use away from these uses,
depending on either how nutrient allocations are distributed between land uses
and/or the need to achieve significant reductions in N losses.

Dr Ants Roberts
17 July 2020
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