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Executive Summary

The implications of achieving a freshwater soluble Nitrate level of 2.4mg N/L, are not well understood
at a farm level nor are the effects on a district’'s economy. The Ashburton District Council
commissioned the ‘Freshwater Nitrate — 2.4mg and Economic Impact for Ashburton District’ report
to understand the effects of achieving this aspect of the freshwater regulations more fully.

An understanding of the impact on the Ashburton District has been established by analysing the
effects of three mitigation interventions, on-farm nutrient loss mitigations, coupled with ground water
supplementation, and land use change to forestry. Forestry was used as an intervention because it is
a low nitrate crop known to Canterbury plains.

The report makes no claim that these interventions are the most suitable land use change nor are they
proposed as the most likely response by farmers to achieve the freshwater regulations. These
interventions have been used to represent change that can be quantified and are used in this report
to demonstrate the potential economic impact of achieving the freshwater regulations.

This report shows that at a farm level, the interventions will result in a reduction of dairy farming and
dairy support land use by over fifty percent from current levels. This is replaced with forestry land
use. The remaining dairying, dairy support, arable and red meat farming land uses will change their
operations significantly by implementing all nutrient loss mitigation measures available. This will
involve widespread changes to farm systems and increased investment in farm infrastructure and
technology. This will result in a decline in farm profitability across the Ashburton District by -62% even
though farm expenditure declines by 11.7%. The decline in farm profitability and changes to land use
lead to a decline in land values of $25,306 per hectare or $7.4B districtwide.

Agriculture is a significant contributor to the district’s GDP and the decline in farm productivity and
financial performance flows through to agricultural support businesses and the wider economy. The
reduction in livestock numbers and lower volumes of produce result in a decline in the transport
industry by -25.9%, reductions in irrigation because of land use change shows that water services will
decline by -20.7%, and businesses which provide vehicle and equipment maintenance will experience
reduced demand for their services leading to a 37.0% decline.

As a result, the Ashburton District’s GDP is calculated to decline by $409M or 23%, with the loss of
1735 jobs and the tax take from the district will decline by $72M.

The regulations do not define the timeframe by when they must be met. A short timeframe will
exacerbate the negative effects while a longer timeframe will enable businesses to adjust and adopt
new science and technology to meet the regulations.
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By applying the interventions, the freshwater Nitrate levels will shift from the weighted average
starting point of 11.5mg N/L to 6.3mg N/L when all the on-farm nutrient loss mitigations are applied.
Additionally, when the Managed Aquifer Recharge scheme and land use changes are also included,
the freshwater Nitrate levels shift from 6.3mg N/L to 2.4mg N/L.

Summary of the effect of the interventions on freshwater Nitrate levels.

Freshwater Nitrate level with interventions

District wide level;

— Extensive farm system

change and new
investment; eg new
genetics, indoor winter

cattle etc . Widespread Managed Aquifer
change will be Recharge scheme -
extremely challenging 17.3m?® of water.

Feasibility unclear, water
source and funding not
determined

Large-scale land use
change to forestry -
viability of investment

unclear

Freshwater Soluble Nitrate (mg N/L)

STARTING POINT PLUS FARM SYSTEM PLUS MAR PLUS LAND USE CHANGES
CHANGES

Importantly, meeting the freshwater regulations requires all the interventions to be implemented fully
across the district. An underperformance of any of the interventions means that the freshwater
targets will not be achieved.

This will be challenging.

Challenging because farmers are businessmen and women and as such, are unlikely to invest where
there is a negative return and unclear benefits. They will act when they understand the connections
between the problem and the solution. They will act when they are engaged in the change process
and are able to provide their expertise to help shape the future for their farms and their community.

They will also act when they are confident about the risks and benefits of change, and to achieve this
further research is crucial to fill gaps in current knowledge.

All the Ashburton District community want good environmental outcomes and a strong and healthy
economy for them and their children, so do all farmers. The real challenge is not about trading off
one against the other, but rather it is about achieving good outcomes for the environment, businesses,
and the community.

To achieve that future, government, industry, and the farming community need to work collectively
and solve the problems together.
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Introduction

Land and Water management is a hot topic of discussion throughout New Zealand. After a period of
community consultation, the National Policy Statement for Fresh Water Management (NPS-FWM),
the National environmental standards for Fresh Water Regulations, and Stock Exclusion Regulations
were passed into law in 2020. The regulations are intended to address a range of issues associated
with freshwater quality and environmental management. The regulations will influence the impact
primary production has on the environment. Since the implementation, several aspects of these
regulations have attracted debate about workability and economic impact.

A desktop review of relevant research papers was undertaken by the Ashburton District Council to
better understand the impacts of the NPS-FWM. The report ‘Land and Water Management in the
Ashburton District — Economic Impact was completed by the Economic Development unit of the
Ashburton District Council in late 2020. This report studied the economic impact of achieving a
freshwater soluble Nitrate level of 6.9mg Nitrate per litre (mg N). The results showed there is a risk of
significant decline in farm profitability causing a decline in employment in the district.

The report did not capture the full impact of NPS-FWM because the NPS-FWM requires a freshwater
level of 2.4mg N, which is significantly more stringent than the 6.9mg N levels examined in the
Ashburton District Economic Impact report. A follow up report was commissioned by the Ashburton
District Council to gain a clearer understanding of what achieving a level of 2.4mg N means to the
Ashburton District’s economy.

Overview

This report, ‘Freshwater Nitrate — 2.4mg and Economic Impact for Ashburton District’ explores the
impacts of achieving a freshwater soluble Nitrate level of 2.4mg/L at a farm level and the associated
effects on the Ashburton District’s economy. It was commissioned by the Ashburton District Council
to better understand the potential implications of achieving the freshwater regulations.

This report firstly analyses two research papers. The first research paper, ‘Land and Water
Management in the Ashburton District — Economic Impact’ (referred to as the ‘Freshwater Nitrate:
2.4mg/L - appendix 1’ paper) was prepared by MacFarlane Rural Business. It models farm system
change (in Farmax) with resulting nutrient loss analysis. Importantly, this research paper includes farm
systems budgets and cashflow assessments to determine the financial implications of the changes.
The second research paper, ‘Economic Impact of freshwater environmental standards in Ashburton
District’, (referred to as the ‘Economic Impact of 2.4mg/L — appendix 2’ paper) was prepared by
Infometrics. It uses the output data from the farm systems and budget cashflow modelling (presented
in appendix 1) to calculate the economic impact for the Ashburton District. This report then analyses
the findings and presents them in the context of the Ashburton District. It will identify the farm and
district economic cost of achieving a freshwater soluble Nitrate level of 2.4mg/L.

The Scope

The purpose of this report is to present a high-level analysis of interventions that decrease the impact
of agriculture on freshwater nitrate levels. This is to understand what achieving a freshwater Nitrate
level of 2.4mg/L looks like on-farm and at a community level. It examines how to achieve the
freshwater regulations and considers changing on-farm practices, supplementing ground water, and
substituting land use to forestry as a low nutrient-loss land use.

1 Land and Water Manager in the Ashburton District — Economic Impact (2020). Ashburton District Council.
3|Page



The report encompasses the plains area of the Ashburton District only and is only focussed on
achieving the Nitrate aspect of the freshwater regulations and identifying the costs associated with
the achievement. It does not consider the economic impact of other aspects of the regulations such
as wetland protection, and achieving other freshwater attributes etc. The high-country areas are not
accounted for in the study as they represent a relatively small contribution to the freshwater quality
issue compared to farm systems on the plains. Additionally, determining the practicality and
achievability of the interventions are outside the scope of this report.

The report does not attempt to quantify the benefits or value of improved ecosystem health, which
should be a focus of future research.

Assumptions

This report recognises the complexity of the interrelationship between farm systems, human
behaviour, and the environment, and as such, there are limitations as to how this mix of factors can
be accurately analysed and quantified. Several assumptions have been utilised to develop
interventions that are plausible, however, the report acknowledges that the likelihood of all
interventions being enacted, is open to be challenged.

Expert judgement has been utilised to ensure validity of the assumptions used in the analysis of the
interventions. The analysis is undertaken in several steps, each step is an intervention that
theoretically decreases soluble Nitrogen in freshwater. The interventions include changing on-farm
systems to minimise nutrient losses, a district-scale Managed Aquifer Recharge scheme, and land use
change to largescale forestry. The steps of analysis are carried out in a linear manner, adding the
reduction of soluble nitrogen to the outcome of the previous intervention. The purpose of this is to
demonstrate the scale of interventions needed to reach the freshwater targets outlined in the NPS-
FWM. It can be assumed in practice the interventions will not occur one after another but instead
develop omnidirectionally, therefore the rolling tallies are arbitrary but still highlight feasible
outcomes.

It should be noted that significant value would be gained from undertaking hydro-geological research
to better understand the relationship between soils, climate, land uses and water movement in
Ashburton District’s natural environment.

The Analysis

This section summarises and analyses ‘Freshwater Nitrate: 2.4mg/L - appendix 1’ and ‘Economic
Impact of 2.4mg/L — appendix 2’. The ‘Freshwater Nitrate: 2.4mg/L - appendix 1’ identifies three
interventions that can be utilised for agriculture to achieve the NPS-FWM regulations. These are; (1)
the implementation of practice change on-farm and capital investment (including technology) that
would mitigate nutrient losses, (2) the implementation of a district-scale Managed Aquifer Recharge
scheme, and (3) changing land use to a lower nitrogen loss farming system. The analysis will consider
the impact each intervention has on decreasing the soluble Nitrate levels as well as the economic
impact.

For each intervention, the change in individual farm financial performance and the impact on the
Freshwater soluble nitrate level is calculated. The results of the first intervention are carried through
onto the next to give a rolling tally of the financial and environmental impact of undergoing each
intervention. Extrapolated to the district level, this helps determine the economic impact these
interventions could have on the Ashburton District’s economy.
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Changing On-Farm Practices

‘Freshwater Nitrate: 2.4mg/L - appendix 1’ identified that changing and adopting different on-farm
practices and further investment resulted in a reduction of freshwater soluble nitrate levels. However,
these changes come at a cost. The research paper considered most mitigation practices currently
available to agriculture, for example, housing cattle (including dairy) during winter, the utilisation of
different farm practices, and the use of the latest technology such as precision irrigation technology.
To assess the impact of changing on-farm systems, the research paper ‘Freshwater Nitrate: 2.4mg/L -
appendix 1’ calculated the baseline financial and environmental ‘Starting Point’ for each type of
farming. From there, the theorised changes which reduce nutrient losses that can be implemented
on-farm were modelled and the cost of implementing these changes, calculated. The recalculated
financial and environmental status of each farm system was shown in the ‘Forecast’ farm system.

Table 1 summarises the impacts at a district level and highlights the change in farm performance
resulting from changes to the farm practices. Refer to appendix 1 paper - ‘Freshwater Nitrate: 2.4mg/L’

(p20).

Table 1 District wide financial impact of changing on-farm systems

Farm Performance area - | Pre changes Post practice Change Change
Ashburton District ($1M) changes* impacts** Impact***
(S1m) (S1m) (% change)
Nett farm income 1,779 1,984 205 +11.5%
Farm working expense 1,221 1,545 324 +26.5%
Earnings before interest and 558 439 -119 -21.3
tax (EBIT)
Interest 26 33 7 +26.9%
Tax 107 45 -62 -57.9%
Plant replacement 148 204 64 +37.8%
Nett profit 277 144 -133 -48.0%

*Figures are derived from ‘Freshwater Nitrate: 2.4mg/L - appendix 1’ paper. They are calculated by multiplying ‘starting point’ land uses on
page 14, figure 8, with the ‘forecast’ figures on page 20, table 5.6.5. These figures only consider the on-farm system changes, and do not
account for MAR or land use change.

** Figures are calculated as the difference between ‘pre changes’ and ‘post practice change’.

*** Figures are calculated as the percentage change from ‘pre changes’ from ‘post practice change’.

Table 1 demonstrates an increase in farm income with associated increases in farm expenditure. The
expenditure increases greater than income, leading to a decline in EBIT of -21.3% (-$119M). The
decline in EBIT leads to lower tax payments.

The on-farm changes result in increased operating expenditure of 26.5% ($324M) on different
management practices such as pasture renewal, nutrient inhibitors, and plant genetics. These changes
deliver a negative cost benefit while reducing the amount of nutrient loss; for every $1 dollar of
increased operating expenditure, farm income increases only $0.63. Additionally, farms show an
increase in capital expenditure with investment in farm infrastructure such as winter barns and
precision technology, resulting in a decline in farm profitability of -48.0% (-5133M).

Table 2 summarises the impacts at a district level and highlights the effects on freshwater Nitrate
levels because of on-farm practice and system changes. Refer to appendix 1 paper - ‘Freshwater
Nitrate: 2.4mg/L’ (p10. Figure 2).
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Table 2 District wide effect on freshwater nitrate levels from changing on-farm systems

District wide effects Pre system changes level Post system Change
(District weighted average) changes level* impacts**

Freshwater Soluble A decline of

Nitrate Level 11.5 ppm N/L 6.3 ppm N/L 5.3ppm N/L

*The figures show the change from the current state of farm system nutrient loss, and the loss after the nutrient loss reduction farm system
changes.

The widespread change to farm systems and investment in new technology is calculated to achieve a
reduction in freshwater soluble Nitrate levels from a starting point of 11.5ppm N/L to 6.3ppm N/L,
after all possible on-farm system mitigations are implemented.

It should be noted that the breadth and scale of change identified in the report will be very disruptive
to all farm businesses and achieving unilateral commitment amongst all farmers to this magnitude of
change will be extremely challenging.

Managed Aquifer Recharge

The Hekeao/Hinds area currently has a Managed Aquifer Recharge (MAR) scheme in operation which
recharges the ground aquifers in the area. It is speculated that this may be scaled up and extended
across the district to provide the same benefits. The ‘Freshwater Nitrate: 2.4mg/L - appendix 1’ paper
does not assert whether this is feasible or not, nor does the report assess the effectiveness of this
intervention on freshwater Nitrate levels. The rationale of using a MAR intervention is based on a
modelled catchment N load which will receive the same flow rate of 0.055lps/ha as per the current
MAR scheme. The volume of water required to supplement a district scale MAR scheme is calculated
at17.1m3.

The expenditure associated with a district scale MAR (capital and operating costs) is accounted for in
the ‘Freshwater Nitrate: 2.4mg/L - appendix 1’ paper. The costings are derived from the Hekeao/Hinds
MAR scheme and scaled up to meet the theoretical needs of an Ashburton District scale scheme.
Importantly, the analysis does not determine how or by whom such a large-scale MAR scheme will be
funded. For this reason, the capital and operating costs are not incorporated within the farm budget
calculations.

Table 3 shows the cost of establishing a MAR scheme that supplements ground water by 17.1m3as per
the paper ‘Freshwater Nitrate: 2.4mg/L - appendix 1'(p14).

Table 3 The estimated cost of establishing and operating a MAR scheme that supplements ground water by 17.1m5.

Effect of a District Scale MAR Impact
Capital cost $23,528,906
Operating cost (annual) $1,368,000

The table shows the initial one-off cost of building the MAR scheme and the annual operating costs.
These operating costs include overheads such as personnel and scheme maintenance.

Table 4 shows the effect on freshwater soluble Nitrate levels after the introduction of 17.1m3 of water
through a Managed Aquifer Recharge scheme as well as the on-farm system changes. Refer
‘Freshwater Nitrate: 2.4mg/L - appendix 1’ (p 12. Figure 5).
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Table 4 District wide effect on freshwater nitrate levels from introducing MAR and changing on-farm systems

District wide effects Pre MAR level * Post MAR level* MAR impacts
Freshwater Soluble Nitrate 6.3ppm N/L 3.7ppm N/L. A decline of
level 2.6ppm N/L

*The figures include the effects of on-farm system changes.

The implementation of intervention one, widespread change to farm systems and investment in new
technology, and intervention two, a district scale MAR scheme is calculated to achieve a reduction in
freshwater to a soluble Nitrate level of 3.7ppm N/L.

It should be noted that it is unclear whether a district scale MAR is feasible. It is undetermined where
17.1m? of water will be sourced, nor how the scheme will be funded. It is recognised that the lack of
clarity of key pieces of information is problematic for assessing the merits of this intervention.

Land Use change

The ‘Freshwater Nitrate: 2.4mg/L - appendix 1’ report evaluated the impact of widespread land use
change to forestry. It is recognised that land use change is not simple and will take many forms
involving different land use options. However, forestry was chosen for modelling because it has
historically been a land use on the Canterbury Plains and is one of the lowest nutrient loss land use
options.

Several land use options were considered for analysis, but none were as suitable for modelling as
forestry for agronomic reasons This report does not propose that forestry is a recommended land use
change for the Ashburton District.

Table 5 identifies the area of land that would need to be converted to meet the freshwater soluble
nitrate levels. The economic impact of the conversions was calculated by determining the value of the
forestry land use plus the value of the remaining land uses in the district (arable, dairy, dairy support,
and red meat).

Table 5 summarises the impacts at a district level and highlights the total impact of all mitigation
measures, farm system changes and land use change, required to meet the freshwater regulations.
Refer to ‘Freshwater Nitrate: 2.4mg/L - appendix 1’ (p14 and p20).

Table 5 The financial and environmental impact of land use change to forestry — refer to ‘Freshwater Nitrate: 2.4mg/L -
appendix 1’

Land use change Change to area — hectares (ha)

Arable area - change -3,522 ha
Dairy area - change -57,659 ha
Dairy Support area — change -31,967 ha
Red Meat area - change -9,877 ha

+105,079 ha

ppm

Forestry area - change

Farm Performance area — Ashburton District Farm systems change impacts ($1M)

Nett farm income -409
Farm working expense -143
Earnings before interest and tax (EBIT) -267
Interest -3

Tax -72
Plant replacement -19
Nett profit -172
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The paper ‘Freshwater Nitrate: 2.4mg/L - appendix 1’ identifies that land use change to forestry would
occur across 35% (105,079 ha) of the district to achieve the freshwater regulations. This change would
impact all types of land use with dairy farming, (a reduction of -57,659 ha), and Dairy Support (-31,967
ha) the most affected.

Collectively, the interventions will result in a decline in all the farm financial performance areas. Nett
Farm Income will decline -23% (-$409M), Farm Working Expenses will decline -11.7% (-$143M), and
EBIT will decline -52.1% (-5267M). The Tax take from farming will decline -68% (-572M) and farm
profitability across the whole district will decline -62.2% (-$172M).

Table 6 shows the effect on freshwater soluble Nitrate levels after land use change to forestry after
the implementation of a Managed Aquifer Recharge scheme as well as the on-farm system changes.
Refer ‘Freshwater Nitrate: 2.4mg/L - appendix 1’ (p 13. Figure 6).

Table 6 District wide effect on freshwater nitrate levels from land use change along with MAR and changing on-farm
systems

District wide effects Pre land use change * Post land use Land Use Change
change* impacts

Freshwater Soluble Nitrate 3.7ppm N/L 2.4ppm N/L. A decline of

level 1.3ppm N/L

*The figures include the accumulated effects of farm systems change and the use of MAR

The implementation of intervention one, widespread change to farm systems and investment in new
technology, and intervention two, a district scale MAR scheme plus intervention three, land use
change to forestry is projected to achieve a reduction in freshwater to a soluble Nitrate level of 2.4ppm
N/L.

It should be noted that currently for several reasons, forestry land use occupies a small area on the
plains of the Ashburton District eg fire risk, windfall, timber quality. Under climate change, which is
forecast to become drier and hotter, forestry land use will be less attractive as an investment option.
Going forward, this is likely to limit the merits of forestry land use as a nutrient loss intervention unless
additional value emerges for forestry as a carbon sink.

Summary of the effects of interventions on freshwater Nitrate levels
Table 7 summarises the changes to freshwater nitrate levels resulting from each of the three
nutrient loss mitigation interventions.
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Table 7 Summary chart of the district wide effect on freshwater nitrate levels from all mitigations — changing
on-farm systems along with MAR and land use change.

Freshwater Nitrate level with interventions

District wide level;

QT Sk Extensive farm system

change and new
investment; eg new
genetics, indoor winter
cattle etc . Widespread Managed Aquifer
change will be Recharge scheme -
extremely challenging 17.3m?® of water.
Feasibility unclear, water
source and funding not
determined

Large-scale land use
change to forestry -
viability of investment

unclear

Freshwater Soluble Nitrate (mg N/L)

STARTING POINT PLUS FARM SYSTEM PLUS MAR PLUS LAND USE CHANGES
CHANGES

The Economic Impact
The ‘Economic Impact of 2.4mg/L — appendix 2’ paper details the economic impact of the NPS-FWM
regulations on the Ashburton District. Calculated from the farm level modelling, district scale MAR,
and a land use change to forestry, the district’s GDP will reduce by 16.3% ($409M) and employment
will decline by 9.1% (loss of 1735 jobs). Furthermore, the district will contribute -572M less in taxes
to the national economy.

The decline in farm profitability and changed land use will flow through to land values and a projected
decline in value of $7.4B district wide (or $25,309 per ha). A decline of this scale will have significant
implications for the equity position of many farms as well as bank security. Minimal or negative equity
will be problematic for farm succession.

Including the direct, indirect, and induced effects, the analysis shows a decline in all areas of the
economy except mining (due to the positive effect of gravel extraction to build the MAR scheme). The
Agricultural GDP will decline -44.1% with 1475 fewer employees as farms change their systems to
forestry, which has a low labour requirement. Changes to forestry will lead to reduced irrigation use
affecting the Electricity and Water Services which will decline by -20.7% (-$27.8M) resulting in -7.8%
(18 personnel) fewer employees. Other Services, which includes vehicle and equipment maintenance,
is affected through reduced demand for maintenance from the agriculture industry, leading to a 37.0%
reduction in GDP and Transport Services will decline by -25.9% (-$13.2M) as fewer livestock are farmed
and volumes of farm output decline.

9|Page



Discussion

The analysis shows that the district’'s GDP, employment, and farm productivity and profitability will
decline significantly. Given the significance of agriculture to the Ashburton District’s economy and the
targeted approach of the regulations, it is unsurprising that the impact is large. Reducing farm
productivity (intensity) without a corresponding reduction in farm profitability can be challenging
unless there are viable high value land use alternatives. There currently exists very few high value
alternative options for land use in the Ashburton District. This may change under climate change and
new options for land use should be explored. Further research in this area is recommended.

To achieve the nutrient reductions as per the regulations, all farms will need to undergo a
comprehensive change to their farm systems. This will involve a significant change to how these farms
operate, significant changes to the operating cost structures, and significant changes to their capital
investment programmes. Some of this expenditure, such as wintering all cattle indoors, will move
New Zealand agriculture away from all-natural farm systems for which New Zealand is well recognised
which may have market implications. An aging agricultural workforce will be further challenged by
the need to adopt a wide range of mitigation technologies.

Supplementing ground water through a district-scale MAR is untested and may not be feasible. It is
unclear where the water will come from for such an exercise, and it is unclear who will fund it.

Large-scale plantation forestry will employ fewer staff which will impact rural communities and affect
student numbers in rural schools. Climate change will bring increased droughts and fire risk making
forestry an increasingly riskier option.

Achieving the freshwater regulations will be extremely challenging and as highlighted by the papers
‘Freshwater Nitrate: 2.4mg/L - appendix 1’ and ‘Economic Impact of 2.4mg/L — appendix 2’, all three
areas of intervention must succeed to achieve the requirements of NPS-FWM. The underperformance
of just one of the interventions will put the freshwater Nitrate level of 2.4mg N/L out of reach.

The on-farm mitigations will be very difficult to implement, and they will reduce the viability of the
remaining businesses unless there is new technology or viable alternative land uses. MAR may not be
feasible and forestry, while it is possible, may be unlikely and will have a significant negative impact
on the social cohesion of the Ashburton District community.

The timeframe for achieving the freshwater regulations is critical. A shorter timeframe is likely to
exacerbate the downside of changes, whereas a longer timeframe will enable business practices,
science, and communities to adjust to the regulations. A longer timeframe will enable a more cohesive
transition to alternative land uses for all.

The purpose of the freshwater regulations is to establish good environmental outcomes, of which all
in the Ashburton District would agree is the right thing to do. The risk is that, in the pursuit of this
outcome the financial, social, and cultural domains are lost sight of.

Summary

The implications of achieving a freshwater soluble Nitrate level of 2.4mg N/L, are not well understood
at a farm level nor are the effects on a district's economy. The Ashburton District Council
commissioned the ‘Freshwater Nitrate — 2.4mg and Economic Impact for Ashburton District’ report
to understand the effects of achieving this aspect of the freshwater regulations more fully.
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The research approach in this report utilises several assumptions that help quantify impact figures and
identify the scale of the challenge, and the issues that exist for achieving a freshwater Nitrate level of
2.4mg/L.

By analysing the effects of on-farm nutrient loss mitigations, coupled with ground water
supplementation, and land use change to forestry, a picture of the potential impact on the Ashburton
District has emerged.

The mitigation interventions will lead to a significant decline in farm performance which flows through
to a greatly reduced district GDP and over 1700 job losses. At a farm level, all the key performance
metrics show a negative shift, and the viability of many businesses will come under scrutiny.

The purpose of the freshwater regulations is to establish good environmental outcomes and all people
in the district want a healthy and prosperous future. The challenge is how the community gets there
and what does a good future look like. It will take a unified approach with all community, iwi, business,
and government, working together with good practices, science, and innovation to realise that future.

A future that is informed by research and supported by central government working together with the
community to achieve positive environmental, financial, social, and cultural outcomes for all the
community.

Where to next?

Tensions are emerging between achieving the freshwater regulations and maintaining the standard
of living enjoyed throughout the district. Achieving good environmental outcomes are important,
so are strong businesses and thriving communities. The real challenge is achieving good outcomes
for the environment, businesses, and the community.

To move forward, empowering agriculture to deliver on the four domains is vital (environment,
financial, social, and cultural) but it will not happen by chance. Collaboration across the district is
key. By harnessing leading science and smart innovative solutions that are implemented by
knowledgeable and skilled farmers, the Ashburton District will be able to seize opportunities and
make them happen. A structured and joined-up approach will enable this by engaging farmers,
scientists, experts, regulators, the government, and community stakeholders who will learn from
each other and develop down-to-earth solutions.

Through a structured community collaboration, smart people will wrestle with and resolve the
challenges facing the district through innovative agriculture. Like a district wide living laboratory,
farmers, scientists, and industry will identify and act on opportunities and front foot issues such as
land use change, climate change, greenhouse gasses, new crops, and value chains.

This will create place where practical solutions are developed based on sound knowledge, tested,
and implemented on-farm, and where innovation and technology enable agriculture to support a
healthy environment and where its people, its businesses, and its economy are resilient.
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Recommendations
There are two recommendations from this report:

1.

This report was commissioned by the Ashburton District Council to understand the potential
impact of the NPS - FWM at a farm level and the flow on effects to the Ashburton District’s
economy. This report will help the Council understand the effects of achieving the
freshwater nitrate requirements of the NPS - FWM.

Recommendation: That the Ashburton District Council receive the report.

The report highlights the economic impact of achieving a freshwater nitrate level of 2.4mg
per litre. The findings of this report, in principle, can be applied to other territorial
Authorities to help them understand the emerging challenges and potential opportunities of
the NPS - FWM.

Co - ordinating with other territorial authorities will enable more effective engagement with
central government to achieve better outcomes both environmentally and economically.
This will be achieved through an aligned voice, a deeper and more consistent understanding
of the issues and opportunities, alighnment of resources, and greater reach and influence for
positive change.

Recommendation: That the report be referred to the Canterbury Mayoral Forum and
other relevant stakeholders (both political and industry organisations) for consideration
and comment.
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Economic Impacts of
Achieving 2.4ppm N in
Ashburton District Surface
Water

Final (version 2.3)

8 August 2021

Prepared by Macfarlane Rural Business Ltd
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1. Glossary

ADC
MAR
PC2
LWRP

Start Point

Forecast

GMP
Horticulture
AM1
AM?2
AM3
DCD
Farmax
VL

L

MH
DPD
PDL

LUC

Ashburton District Council
Managed Aquifer Recharge
Plan Change 2 to the LWRP

Land and Water Regional Plan

Proxy water quality and farm system position that could have been implemented by

the community under ECan’s LWRP to achieve a catchment water quality target of

6.9ppm.

The proposed catchment model to achieve the 2.4ppm N in ground and surface

water under the National Environmental Standards 2020.

Good Management Practice

Representative term for high value perennial horticultural and viticulture crops

Advanced Mitigation Level 1 (practices from PC2 catchment modelling)
Advanced Mitigation Level 2 (practices from PC2 catchment modelling)
Advanced Mitigation Level 3 (practices from PC2 catchment modelling)
Nitrification Inhibitor

Bio-physical farm modelling software

Very Light Soil (PAW= 60mm water per 600mm soil depth)

Light Soil (PAW = 81mm water per 600mm soil depth

Medium Heavy Soil (PAW = 110mm water per 600mm soil depth)
Deep Poorly Drained Soil (PAW = 105mm water per 600mm soil depth)
Poorly Drained Light Soil (PAW = 92mm water per 600mm soil depth)
In Calf

Land Use Change

Nitrogen
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2. Introduction

This report has been prepared for ADC to examine the economic impact of achieving a freshwater
Nitrogen level of 2.4ppm to the Ashburton District.

This report “version 2.3” considers the community impacts for land use change required to meet the
2.4ppm Nitrogen standards. The primary land use change considered is forestry in this report.

The primary intention of this analysis is to think laterally and try and implement farm system and
management changes required while preserving some profit on farm with the current farm systems.

When identifying land use change as a mitigation tool, forestry was chosen to quantify
environmental, economic and community impacts. It is recognised that there are alternative land
use options other than just forestry, however, preliminary investigations into regional viability
indicated implementation of these options would likely be nominal due to poor previous
performance, lack of processing and handling infrastructure and/or constrained industry/market
growth at a time that other areas of New Zealand will also be considering them as viable options.
Therefore, in this report forestry was considered a credible land use change scenario to consider.

This report has been a collaborative effort by the following contributing authors:

e Jamie Gordon (livestock systems)

e Trevor Gee (dairy systems)

e Anton Nicholls (arable systems and agronomy)

e Reuben Edkins (nutrient management)

e Nicole Mesman (nutrient management)

e Mark Everest (livestock systems, project supervisor)

This report and prefacing analysis have been undertaken without a hydrology model. Hydrological
modelling was outside of the report scope. The limitation of this approach is that without a robust
hydrology model overlaid by land use data, we are unable to ascertain which parts of the catchment
could be focused on (with respect to water quality) to get the best water quality results while
preserving community prosperity.

Without this hydrology, we have assumed that all farms in the catchments would need to observe the
same production and financial reductions. It is therefore possible that we are at risk of overstating or
understating the regional economic impacts of achieving the 2.4ppm water quality policy objectives.

If you have any questions, please contact the writer.

Mark Everest
MRB Ltd
0274186559
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3. Summary

While it is technically possible to change the faming landscape in Ashburton (291,000ha farmed) to
give effect to 2.4ppm N in surface water, the actions we take to achieve the target will have a material
effect on the style of farming and the physical landscape.

Ashburton Districts farming community could expect to see:

e Significant and widespread changes to farming practices, particularly housed cattle.
e Anincrease in the forestry area by 102,691 ha (35% of the catchment)
e Using 17.1 m3/sec alpine river water for additional Managed Aquifer Recharge.

The scenario modelled hinges on the above three items all being achieved. Without one of them, the
chances of achieving the desired 2.4ppm N in surface water is unlikely as farm management cannot
achieve N losses low enough.

Nett farm revenue will decline significantly under the modelled scenario and farm working expenses
will also decline, but at a lower rate leading to a reduction in regional farm profit of at least $173m
p/a ($592/ha).

Reduced business profitability ultimately ends up resulting in de-valuation of the business assets. In
this instance the main asset is land. We could expect to see the erosion of $25,309/ha in land value
($7.4 bn for whole catchment).

The reduced business profitability on farm and land use change will have significant downstream
consequences for the surrounding industry. The biggest changes likely are:

e 3,522haless arable land available for seed multiplication and vegetable production.
e 85,000,000kg less milk solids produced.
e 185,000 head less cattle killed annually.

Attempting to meet a water quality target of 2.4ppm N would be extremely financially, physically
and psychologically challenging for most Ashburton farmers and could have material sociological
impacts on the wider community.
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4. Methodology

4.1. Farm System and Nutrient Loss Modelling
4.1.1. Start Point

The initial start point for farm systems and catchment water quality was based on the Hinds/PC2
catchment feasibility undertaken by MRB for ECan in 2013. The farm models prepared for the 2013
project were intended to reflect the catchment as a whole rather than individual farms at the time.
The same methodology has been applied to this project for ADC in the interest of being consistent.

From GMP based files, the mitigation levels were applied until one of the following was achieved:

1. 20kgN/ha/year loss was achieved
2. 36% reduction in N loss relative to GMP N loss was achieved
3. Farm business was unprofitable (no profit)

The resulting farms and management regimes that were used to represent the Start Point were:

e Arable 1: AM1
e Arable 2: AM3
e Arable 3: AM2
e Arable 4: GMP
e Dairy 1: AM2
e Dairy 2: AM2
e Dairy Support 1: AM1
e Dairy Support 2: AM2
e Red Meat 1: GMP
e Red Meat 2: AM?2

Once the farm system was established, the nutrient budget models were updated to include:

e nitrification inhibitors where applicable

e pasture blocks containing 20% plantain

e centre pivot (high efficient) irrigation on all blocks

e deficit irrigation management to take advantage of spring and autumn rains

The cash budgets were then updated to reflect 2021 market conditions and pricing. The product
and input pricing we have used is a professional opinion based on historical pricing balanced for
forecast pricing given current long term market indicators.

4.1.2. Forecast

To reflect the likely change in farm systems required to achieve the national water quality target of
2.4ppm N in surface water, we developed four representative farms for Dairy, Dairy Support, Arable
and Red Meat (sheep, beef and deer).

Due to the limited scope, a list of known tools to improve nitrogen efficiency was collated to
implement in the systems and the suite of tools was implemented to make a best one-attempt at
minimising N losses from farm systems. See Appendix 17.

The feasibility of the farm systems was ascertained by modelling the proposed farms in Farmax,
followed by Overseer and finally a cash budget prepared.
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The results of the N loss reductions were collated.

Where the improved Forecast farm systems did not enable the catchment to achieve the 2.4ppm N,
MAR was added or increased in the catchment to a maximum of 0.055Ips/ha (approximately 40% of
annual recharge for the catchment)

Once MAR was fully utilised, forestry was added on the lightest soils until the target catchment
concentration of 2.4ppm N were achieved. To make space for forestry the enterprises on the
lightest soils were displaced at proportional rates.

We did not include a reversion of land use to dryland sheep, cattle and cropping as preliminary
assessments indicated this would result in a higher concentration of N in drainage than irrigated land
use.

4.1.3. Debton Land

For this analysis we have not assumed any debt on any business. Currently, in Canterbury we are
observing debt:asset ratios of approximately 60% in dairy, 30% in arable and 25% in red meat or dairy
support.

Typically bank debt must be repaid in 25 years, with the low forecast profitability of the forecast farm
systems, debt levels will need to reduce to almost zero in order for owners to get a return on capital
that would make farming worth while.

4.2. Catchment Modelling

The “Start Point” was assumed to be the current groundwater quality targets as set under the LWRP.

While the Forks and Rakaia catchments do not currently have reduction targets as Hinds does in PC2,
it was assumed that the Hinds target of 6.9ppm nitrogen would apply to the Forks and Rakaia
catchments.

4.2.1. Land Use

Looking at only the land between the lower foothills (flat intensive) and the east coast of the
Canterbury Plains between the Rakaia and Rangitata Rivers, the land use data for three catchments
was attained from Asure Quality:

1. Hinds (Rangitata River to Ashburton South Branch)
2. Forks (between the Ashburton River North and South Branches)
3. Rakaia (Ashburton River North Branch to Rakaia River)

The land use data was then corrected to balance dairy and dairy support grazing numbers to represent
22.5% replacement grazing.

Corrected land use data was then overlaid with Irrigation information from ECan’s GIS portal, and soil
texture information from the Landcare database and ECan GIS databases to calculate land use across
the catchments.
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4.2.2. Soil Type and Climate Scaling

Climate: One representative location was defined as the central location for all climate
modelling purposes, located at Latitude: -43.799291; Longitude: 171.641346.

Soils: All farms were only modelled using one soil type in Overseer. The relativity
coefficients from catchment modelling by Scott (2013) prepared in the PC2 modelling
were then used to adjust N loss and drainage for soil type. This then gave a matrix of
drainage and N losses for farm systems by soil type.

4.2.3. Catchment Water Quality

Nitrogen losses and drainage volumes from the overseer files were then applied to the relevant land
use data (and MAR added if necessary) to calculate the catchment drainage concentration, to use as
a proxy for N concentration in rivers.
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5. Results

5.1. N Loss and Drainage by Farm System

Note below a summary of the N loss and drainage per hectare of the modelled representative farm

systems used in the comparison report.

Farm ha N loss/ha Drainage N ppm

Arable 1 320 23 258 8.8
Arable 2 320 28 246 11.3
Arable 3 320 24 246 9.8
Arable 4 320 19 176 10.3
Dairy 2 220 36 248 14.6
Dairy 2 220 36 248 14.7
Dairy Support 1 270 44 293 15.0
Dairy Support 2 270 27 214 12.5
Red Meat 1 350 13 168 7.6
Red Meat 2 375 18 189 9.3
Viticulture 22 5 258 2.1
Forestry 270 2 175 0.0
Arable 5 320 16 248 6.5
Dairy 4 220 12 226 5.2
Dairy Support 4 270 27 249 9.9
Red Meat 3 360 18 197 8.3

Figure 1: comparison of farm system on environment impacts

5.2. Likely Water Quality under LWRP (“Start Point”)

Feasibility work for PC2 MAR (Scott, 2013) modelled scenarios of using up to 5m3/sec alpine water
to dilute the nutrient concentrations in the lowland drains and streams in the Hinds catchment.

The crude hydrology modelling suggests that for the existing balance of farm systems to remain in all
three main catchments assessed in this report, MAR would be required to achieve shallow
groundwater and surface water nitrogen concentrations of 6.9ppm.

To achieve the 6.9ppm, the following MAR flow rates would be required by catchment:

Hinds Forks Rakaia
Catchment Total Area 137,446 29,349 145,213
MAR Ips/catchment 7,500 1,450 7,100
MAR lps/hectare 0.055 0.049 0.049
Catchment N Load 3961 773 3968
Catchment ppm N without MAF 11.8 11.5 11.4
Catchment ppm with MAR 6.9 6.9 6.9

Figure 2: Possible water quality outcomes under "Start Point" scenario
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At the quoted MAR rates above, approximately 40% of the ground and surface water recharge
would come from MAR. A hydrologist should be engaged to assess whether this is possible, let alone
any further increases beyond the nominated rates in this report.

For the purposes of this modelling, we have assumed that no further MAR is possible or available
and any further improvements must come from farm system change and/or land use change.

5.3. Farm Model Profit Summary

5.3.1. Start Point Models

Arable 1 Arable 2 Arable 3 Arable 4 Dairy 1 Dairy2 D Support1 DSupport2 Red Meat1 Red Meat2; Forestry Viticulture
Nett Farm Income 6,642 5,255 3,824 2,213 11,591 10,372 3,860 4,073 1,780 2,317 2,126 16,716
Farm Working Expenses 5,070 3,518 2,399 1,676 8,253 7,217 2,565 2,349 1,232 1,757 1,751 12,738
Earnings Before Interest and Tax 1,572 1,738 1,425 537 3,338 3,155 1,296 1,724 548 560 376 3,978
Interest (on Overdraft) 106 74 50 35 173 152 54 49 26 37 37 267
Tax 238 266 241 103 691 641 189 340 114 94 93 409
Plant Replacement/Depreciation 613 677 490 113 715 708 557 461 115 180 0 2,136
Net Profit 615 721 645 286 1,759 1,655 496 874 292 249 246 1,165

Figure 3: Farm Profit Summary "Start Point"

5.3.2. Forecast Models

"Forecast" Farm Models

Forestry  Viticulture | Arable 5 Dairy4 D Support4 Red Meat 3
Nett Farm Income 2,126 16,716 5,085 11,451 3,762 3,466
Farm Working Expenses 1,751 12,738 3,998 8,851 3,003 2,748
Earnings Before Interest and Tax 376 3,978 1,086 2,600 759 717
Interest (on Overdraft) 37 267 84 186 63 58
Tax 93 409 0 382 59 61
Plant Replacement/Depreciation 0 2,136 750 1,043 478 439
Net Profit 246 1,165 253 989 159 159

Figure 4: Farm Profit Summary "Forecast"

Note that both the viticulture (horticulture) and forestry models are common between the two
scenarios. Viticulture in the “Forecast” balance of farms is used to represent only the viticulture area
that is present in the “Start Point” balance of farms.

5.4. Water Quality Improvement Without Land Use Change

By modifying the farm systems to house cattle indoors and use every technology available on every
farm in the catchment, the balance of farms would have to change, particularly dairy and dairy
support.

In the Start Point modelling, for every 1 ha in dairy farms, the catchment requires 0.41 ha of dairy
support land to graze replacements and winter dry cows.

If all cattle are housed inside, the relative area of dairy support land to dairy farm land is reduced to
0.27 ha dairy support per 1 ha dairy land.

We have assumed that the farm area reduction in dairy support between Start Point and the
Forecast models would revert to the Red Meat 3 farm model (50% irrigated).
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Even given the major change in farm system and maintaining the MAR contribution, the N in
groundwater would reduce so far as 3.6-3.8 ppm. No catchment would meet the target without
land use change, see the summary table below.

Hinds Forks Rakaia
Catchment Total Area 137,446 29,349 145,213
MAR lps/catchment 7,500 1,450 7,100
MAR lps/hectare 0.055 0.049 0.049
Catchment N Load 1962 403 2139
Catchment ppm N without MAF 6.3 6.3 6.4
Catchment ppm with MAR 3.6 3.7 3.8

Figure 5: Possible water quality outcomes under "Forecast"” farm systems without LUC

5.5. 2.4ppm N with “Forecast” farm system and LUC

5.5.1. Process

To achieve 2.4ppm N in ground and surface water, land use change will be required, even after
significantly modifying farm systems.

When considering the land use change to reduce environmental impact we have followed the
following steps in sequential order:

1. Increase MAR water to 0.055Ips/ha

The MAR flow rate was initially set to attain an average catchment concentration of 6.9ppm under
the “Start Point” catchment modelling.

In order to optimise chances of meeting 2.4ppm N in surface water under the NES 2020, initially the
MAR flow rates were brought up to the arbitrary 0.055lps/ha cap rate. The 0.055lps/ha represents
approximately 40% of catchment water recharge.

It is expected that with improvements in water use efficiency and further redundancy of irrigation
plant due to the planting of forestry that there would be some additional surplus water available.

Increasing the MAR flow rates requires a total of 17.1 m3.sec supplied to:

e Hinds: 7.5 m3.sec
e Forks: 1.6 m3.sec
e Rakaia: 8.0 m3.sec

This part of the proposal is highly reliant on water being made available and not being surrendered
back to the source.

2. Increase forestry area.

As forestry has the lowest emitting land use (2kgN/ha/year compared to circa 10kgN/ha/year for the
weighted average for farm systems), it therefore was used as the solution to make significant
reductions in contributions to N losses beyond farm programme change.

While considering forestry, | expect that it would be possible to cover up to 10% of the catchment
with relative ease provided farmers plant some difficult-to-irrigate areas and some wider (3 row)
shelter belts.
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Increases beyond 10% area will likely require some targeted investment in large scale forests, planted
for the purposes of logs.

We have not considered the value of Carbon or Carbon Credits in this assessment as the carbon can
only be sold once and does not have a perpetuating cashflow.

While forestry might be planted on a range of soils | have assumed that it would firstly be planted on
the lightest soils to preserve the productive areas for future food production.

The resulting forestry area totals is 105,079ha (35% of the total catchment) spread as:

e Hinds 32% (43,983ha)
e Forks 35% (10,272ha)
e Rakaia 35% (50,825ha)

This final step achieved ground and surface water concentrations of 2.4ppm across all three
catchments.

5.5.2. Results
With the total Ashburton catchment investing in:

e 17.1m3.sec MAR
e 102,691 forestry

The community would be able to achieve a ground and surface water nitrogen concentration of

2.4ppm.
Hinds Forks Rakaia

Catchment Total Area 137,446 29,349 145,213
MAR lps/catchment 7,500 1,600 8,000
MAR Ips/hectare 0.055 0.055 0.055
Catchment N Load 1236 258 1341
Catchment ppm N without MAR 4.4 4.5 4.5
Catchment ppm with MAR 2.4 2.4 2.4

Figure 6: water quality outcomes for NES 2020

5.6. Economic Impacts of Achieving 2.4ppm
5.6.1. Cost of MAR

Based on the Hekeao Hinds Water Enhancement Trust business case (Kerr+Partners, 2020), projected
capital expenditure and operating expenditure were estimated to be:

MAR Volume 5 m3/sec
Capital expenditure $6,879,797
Operating expenditure $400,000 p/a (excluding cost of water consent leases)

It is still undecided in the Hinds catchment how the MAR capital costs will be met and how the
operating costs will be met. Given that both the farming and non-farming communities both benefit
from MAR, it is likely that the cost will be divided between both the farming and non-faming
communities.
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Because of the uncertainty of obligation, | have not included the costs of MAR in the farm budgets,

rather listed as a separate cost to the community.

Table 7 below provides a breakdown of the estimated cost for utilising 17,1m3 of water for a district

wide MAR project.

MAR Cost Hinds Forks Rakaia Total
Capital Expenditure (S) 10,319,696 2,201,535 11,007,675| 23,528,906
Operational Expenditure (Sp/a) 600,000 128,000 640,000 1,368,000

Figure 7: Estimated costs of MAR

5.6.2.

Land Use Summary (hectares)

The table below represents the expected land use between the Starting Point land use (where the
water quality outcome achieved should be 6.9ppm N) and the Forecast land use (where the water
quality outcome achieved should be 2.4ppm N).

Starting Point
Arable 65,059
Dairy 112,427
Dairy Support 46,704
Red Meat 53,029
Viticulture 9
Forestry 2,388
Other 11,940

Forecast
61,538
54,768
14,737
43,152

9
105,079
12,273

Change
-3,522
-57,659
-31,967
-9,877
0
102,691
333

Figure 8: land use area (hectares) required to achieve 6.9 or 2.4ppm N

Under the Forecast land use, the total irrigated area is reduced by 61,169ha from approximately

213,000ha to 153,000ha.

Assuming an average application rate of 0.45lps per hectare, this would release 27.5m3/sec of flow
rate from agricultural consents. Some of this water will come from bores and some will come from
surface water schemes. Due to the unknown origin, it is difficult to assess whether this water might
However, given that river based irrigation schemes account for

be made available for MAR.

approximately 50% of the irrigated area in Ashburton, it could be conservatively assumed that a

portion of this water could be available for MAR.
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5.6.3. Farm Budget Breakdowns

Arable 1 Arable 2 Arable 3 Arable 4
Land Area
Area - Total 320 320 320 320
Area - Effective 300 300 300 300
Budget Summary S total $/ha S total S/ha S total S/ha S total S/ha
Income
Nett Sheep and Wool 170,140 532 74,117 232 147,386 461 274,177 857
Nett Cattle 0 0 0 0 276,791 865 0 0
Nett Deer and Velvet 0 0 0 0 0 0 0 0
Milk 0 0 0 0 0 0 0 0
Grain, Seed and Horticulture 1,882,400 5,883 1,496,499 4,677 773,700 2,418 408,600 1,277
Other Income 72,974 228 111,143 347 25,960 81 25,522 80
Total Nett Farm Income 2,125,514 6,642 1,681,758 5,255 1,223,836 3,824 708,299 2,213
0 0 0 0
Expenses 0 0 0 0
Wages 242,484 758 154,440 483 106,421 333 119,218 373
Veterinary and Animal Health 10,965 34 4,210 13 19,522 61 11,370 36
Stockfeed - Grazing 0 0 0 0 0 0 0 0
Stockfeed - Domestic 0 0 0 0 0 0 0 0
Stockfeed - Imported 0 0 0 0 0 0 0 0
Stockfeed - Conservation 17,855 56 35,632 111 31,256 98 26,663 83
Other Stock Expenses 1,500 5 1,000 3 1,000 3 3,750 12
Contracting 239,243 748 35,188 110 10,454 33 15,297 48
Freight 132,224 413 41,250 129 16,391 51 20,309 63
Fertiliser - Product 208,989 653 96,681 302 107,545 336 50,929 159
Fertiliser - Cart and Spread 11,280 35 6,215 19 21,195 66 10,049 31
Seed 220,875 690 47,345 148 53,963 169 27,720 87
Certification and Dressing 36,785 115 117,228 366 26,275 82 34,726 109
Agrichemical - Product 147,965 462 205,729 643 81,443 255 54,942 172
Agrichemical - Application 0 0 780 2 0 0 13,860 43
Repairs and Maintenance 54,300 170 49,300 154 39,588 124 25,300 79
Vehicles - Fuel 69,500 217 56,500 177 43,300 135 40,500 127
Vehicles - Repairs and Maintenance 23,500 73 21,500 67 19,200 60 12,000 38
Electricity 63,400 198 63,400 198 63,400 198 4,000 13
Other Farm Working Expenses 28,635 89 73,405 229 25,696 80 5,055 16
Administration 28,500 89 27,500 86 27,500 86 27,500 86
Standing Charges - Rates 25,920 81 25,920 81 14,000 44 18,432 58
Standing Charges - Insurances 17,970 56 21,788 68 26,985 84 14,413 45
Standing Charges - Other 40,600 127 40,600 127 32,560 102 400 1
Total Farm Working Expenses 1,622,489 5,070 1,125,609 3,518 767,692 2,399 536,432 1,676
0 0 0 0
EBIT 503,025 1,572 556,149 1,738 456,144 1,425 171,867 537
0 0 0 0
Non-Operting Expenses 0 0 0 0
Interest 34,072 106 23,638 74 16,122 50 11,265 35
Tax 76,000 238 85,000 266 77,000 241 33,000 103
Plant Replacement/Depreciation 196,124 613 216,700 677 156,760 490 36,000 113
Total Non-Operating Expenses 306,196 957 325,338 1,017 249,882 781 80,265 251
0 0 0 0
Net Profit 196,829 615 230,811 721 206,262 645 91,602 286
Capital
Plant and Machinery 1,800,000 5,625 1,537,000 4,803 970,000 3,031 360,000 1,125
Land, Irrigation Hardware and Water 14,400,000 45,000 14,400,000 45,000 13,440,000 42,000 9,280,000 29,000
Capital Stock S0 0 0 0 0 0 0 0
Total Capital (excl Overdraft) 16,200,000 50,625 15,937,000 49,803 14,410,000 45,031 9,640,000 30,125
Tax-Paid Return on Capital 1.21% 1.45% 1.43% 0.95%
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Dairy 1 Dairy 2 Dairy Support 1 Dairy Support 2
Land Area
Area - Total 220 220 270 270
Area - Effective 210 210 260 260
Budget Summary S total $/ha S total $/ha S total $/ha S total $/ha
Income
Nett Sheep and Wool 0 0 0 0 0 0 0 0
Nett Cattle 114,560 521 108,109 491 765,891 2,837 952,203 3,527
Nett Deer and Velvet 0 0 0 0 0 0 0
Milk 2,435,496  11,070| | 2,167,867 9,854 0 0 0 0
Grain, Seed and Horticulture 0 0 0 0 257,470 954 102,600 380
Other Income 0 0 5,800 26 18,955 70 44,900 166
Total Nett Farm Income 2,550,056 11,591 2,281,776 10,372 1,042,316 3,860| |1,099,703 4,073
0 0 0 0
Expenses 0 0 0 0
Wages 309,250 1,406 248,700 1,130 132,700 491 132,700 491
Veterinary and Animal Health 105,801 481 99,153 451 2,000 7 2,000 7
Stockfeed - Grazing 390,186 1,774 359,408 1,634 0 0 0 0
Stockfeed - Domestic 377,890 1,718 230,830 1,049 2,000 7 2,000 7
Stockfeed - Imported 0 0 9,324 42 0 0 0 0
Stockfeed - Conservation 0 0 0 0 2,000 7 40,828 151
Other Stock Expenses 18,840 86 17,640 80 68,150 252 0 0
Contracting 12,600 57 12,600 57 19,700 73 26,340 98
Freight 29,340 133 25,470 116 0 0 13,535 50
Fertiliser - Product 148,071 673 151,191 687 120,960 448 113,283 420
Fertiliser - Cart and Spread 25,891 118 25,941 118 12,301 46 9,955 37
Seed 10,784 49 10,784 49 41,378 153 35,220 130
Certification and Dressing 500 2 500 2 500 2 500 2
Agrichemical - Product 6,725 31 6,725 31 53,328 198 69,174 256
Agrichemical - Application 3,234 15 3,234 15 8,008 30 4,360 16
Repairs and Maintenance 106,345 483 103,258 469 22,000 81 22,891 85
Vehicles - Fuel 23,916 109 24,049 109 18,800 70 18,800 70
Vehicles - Repairs and Maintenance 22,400 102 22,400 102 31,000 115 31,000 115
Electricity 73,180 333 70,780 322 56,740 210 31,819 118
Other Farm Working Expenses 10,540 48 10,360 47 3,500 13 5,975 22
Administration 25,935 118 25,935 118 24,700 91 24,700 91
Standing Charges - Rates 21,780 99 17,160 78 20,412 76 16,281 60
Standing Charges - Insurances 42,564 193 50,660 230 15,424 57 13,424 50
Standing Charges - Other 49,889 227 61,554 280 36,840 136 19,420 72
Total Farm Working Expenses 1,815,660 8,253 1,587,655 7,217 692,441 2,565 634,204 2,349
0 0 0 0
EBIT 734,396 3,338 694,122 3,155 349,875 1,296 465,499 1,724
0 0 0 0
Non-Operting Expenses 0 0 0 0
Interest 38,129 173 33,341 152 14,541 54 13,318 49
Tax 152,000 691 141,000 641 51,000 189 91,778 340
Plant Replacement/Depreciation 157,240 715 155,790 708 150,400 557 124,400 461
Total Non-Operating Expenses 347,369 1,579 330,131 1,501 215,941 800 229,496 850
0 0 0 0
Net Profit 387,027 1,759 363,991 1,655 133,934 496 236,002 874
Capital
Plant and Machinery 721,000 3,277 701,000 3,186 725,000 2,685 725,000 2,685
Land, Irrigation Hardware and Water 12,100,000 55,000 12,100,000 55,000 11,340,000 42,000( |9,045,000 33,500
Capital Stock 1,605,250 7,297 1,500,000 6,818 0 0 0 0
Total Capital (excl Overdraft) 14,426,250 65,574| |14,301,000 65,005 12,065,000  44,685| (9,770,000 36,185
Tax-Paid Return on Capital 2.68% 2.55% 1.11% 2.42%
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Red Meat 1 Red Meat 2 Forestry Viticulture
Land Area
Area - Total 350 350 270 22
Area - Effective 340 340 260 20
Budget Summary S total $/ha S total $/ha S total $/ha S total $/ha
Income
Nett Sheep and Wool 156,337 447 107,689 308 0 0 0 0
Nett Cattle 394,420 1,127 518,120 1,480 0 0 0 0
Nett Deer and Velvet 46,960 134 61,478 176 0 0 0 0
Milk 0 0 0 0 0 0 0 0
Grain, Seed and Horticulture 17,100 49 60,040 172 367,750 16,716
Other Income 8,026 23 63,676 182 574,089 2,126 0 0
Total Nett Farm Income 622,844 1,780 811,003 2,317 574,089 2,126 367,750 16,716
0 0 0 0
Expenses 0 0 0 0
Wages 140,660 402 138,307 395 0 0 162,680 7,395
Veterinary and Animal Health 19,970 57 38,276 109 0 0 0 0
Stockfeed - Grazing 0 0 0 0 0 0 0 0
Stockfeed - Domestic 28,100 80 17,750 51 0 0 0 0
Stockfeed - Imported 0 0 0 0 0 0 0 0
Stockfeed - Conservation 46,800 134 36,816 105 0 0 0 0
Other Stock Expenses 3,951 11 3,000 9 1,500 6 0 0
Contracting 3,100 9 8,151 23 291,974 1,081 14,600 664
Freight 8,022 23 17,640 50 102,143 378 3,350 152
Fertiliser - Product 44,027 126 123,845 354 0 0 8,370 380
Fertiliser - Cart and Spread 9,702 28 13,587 39 0 0 0 0
Seed 5,370 15 22,097 63 2,835 11 0 0
Certification and Dressing 500 1 500 1 0 0 0 0
Agrichemical - Product 11,600 33 33,293 95 2,682 10 9,300 423
Agrichemical - Application 3,080 9 8,360 24 2,088 8 12,000 545
Repairs and Maintenance 20,000 57 25,000 71 0 0 18,000 818
Vehicles - Fuel 12,200 35 12,200 35 0 0 5,540 252
Vehicles - Repairs and Maintenance 12,000 34 12,000 34 0 0 2,140 97
Electricity 5,260 15 27,009 77 0 0 4,600 209
Other Farm Working Expenses 3,500 10 3,500 10 0 0 5,000 227
Administration 24,700 71 24,700 71 52,100 193 19,000 864
Standing Charges - Rates 15,750 45 18,963 54 4,860 18 3,240 147
Standing Charges - Insurances 10,924 31 15,424 44 12,000 44 9,230 420
Standing Charges - Other 2,000 6 14,570 42 500 2 3,180 145
Total Farm Working Expenses 431,215 1,232 614,987 1,757 472,681 1,751 280,230 12,738
0 0 0 0
EBIT 191,629 548 196,016 560 101,408 376 87,520 3,978
0 0 0 0
Non-Operting Expenses 0 0 0 0
Interest 9,056 26 12,915 37 9,926 37 5,885 267
Tax 40,000 114 33,000 94 25,000 93 9,000 409
Plant Replacement/Depreciation 40,400 115 63,000 180 0 0 47,000 2,136
Total Non-Operating Expenses 89,456 256 108,915 311 34,926 129 61,885 2,813
0 0 0 0
Net Profit 102,174 292 87,101 249 66,482 246 25,635 1,165
Capital
Plant and Machinery 355,000 1,014 355,000 1,014 0 0 165,000 7,500
Land, Irrigation Hardware and Water 8,750,000 25,000 10,535,000 30,100 6,750,000 25,000 1,940,000 88,182
Capital Stock 195,500 559 0 0 0 0 0 0
Total Capital (excl Overdraft) 9,300,500 26,573 10,890,000 31,114 6,750,000 25,000 2,105,000 95,682
Tax-Paid Return on Capital 1.10% 0.80% 0.98% 1.22%
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Arable 5 Dairy 4 Dairy Support 4 Red Meat 3
Land Area
Area - Total 320 220 270 360
Area - Effective 300 210 260 350
Budget Summary S total S/ha S total S/ha S total S/ha S total S/ha
Income
Nett Sheep and Wool 212,540 664 0 0 0 0 179,671 499
Nett Cattle 0 0 92,595 421 452,215 1,675 884,849 2,458
Nett Deer and Velvet 0 0 0 0 0 0 179,577 499
Milk 0 0 2,420,902 11,004 0 0 0 0
Grain, Seed and Horticulture 1,369,500 4,280 0 0 536,580 1,987 0 0
Other Income 45,000 141 5,800 26 26,880 100 3,500 10
Total Nett Farm Income 1,627,040 5,085 2,519,297 11,451| (1,015,675 3,762| |1,247,598 3,466
0 0 0 0
Expenses 0 0 0 0
Wages 251,938 787 248,700 1,130 127,000 470 167,089 464
Veterinary and Animal Health 10,500 33 146,896 668 9,105 34 59,143 164
Stockfeed - Grazing 0 0 102,938 468 0 0 0 0
Stockfeed - Domestic 0 0 605,778 2,754 0 0 26,644 74
Stockfeed - Imported 0 0 0 0 0 0 0 0
Stockfeed - Conservation 15,000 47 190,000 864 102,760 381 151,020 420
Other Stock Expenses 1,500 5 14,400 65 0 0 4,959 14
Contracting 51,078 160 4,760 22 43,700 162 52,125 145
Freight 46,652 146 3,308 15 19,620 73 38,128 106
Fertiliser - Product 120,899 378 141,275 642 80,845 299 128,191 356
Fertiliser - Cart and Spread 42,057 131 23,524 107 18,176 67 21,128 59
Seed 117,975 369 8,568 39 83,764 310 48,100 134
Certification and Dressing 50,699 158 500 2 500 2 500 1
Agrichemical - Product 220,474 689 6,862 31 56,354 209 28,625 80
Agrichemical - Application 0 0 2,992 14 30,822 114 14,300 40
Repairs and Maintenance 54,300 170 126,200 574 44,500 165 46,750 130
Vehicles - Fuel 81,500 255 42,000 191 33,973 126 40,487 112
Vehicles - Repairs and Maintenance 26,000 81 46,400 211 20,500 76 28,000 78
Electricity 63,400 198 67,260 306 58,480 217 41,650 116
Other Farm Working Expenses 25,410 79 10,360 47 3,500 13 3,500 10
Administration 32,740 102 25,935 118 24,900 92 27,500 76
Standing Charges - Rates 6,912 22 17,160 78 7,020 26 9,450 26
Standing Charges - Insurances 19,730 62 62,680 285 21,346 79 28,068 78
Standing Charges - Other 40,600 127 48,756 222 23,950 89 23,950 67
Total Farm Working Expenses 1,279,363 3,998 1,947,251 8,851 810,815 3,003 989,306 2,748
0 0 0 0
EBIT 347,677 1,086 572,046 2,600 204,860 759 258,292 717
0 0 0 0
Non-Operting Expenses 0 0 0 0
Interest 26,867 84 40,892 186 17,027 63 20,775 58
Tax 0 0 84,000 382 16,000 59 22,000 61
Plant Replacement/Depreciation 240,000 750 229,500 1,043 129,000 478 158,137 439
Total Non-Operating Expenses 266,867 834 354,392 1,611 162,027 600 200,913 558
0 0 0 0
Net Profit 80,810 253 217,653 989 42,833 159 57,379 159
Capital
Plant and Machinery 1,830,000 5,719 3,057,000 13,895| (2,122,000 7,859| |3,270,000 9,083
Land, Irrigation Hardware and Water 4,577,323 14,304 4,074,674 18,521 |1,151,169 4,264| |2,774,957 7,708
Capital Stock 0 0 1,194,750 5,431 0 0 0
Total Capital (excl Overdraft) 6,407,323 20,023 8,326,424 37,847 |3,273,169 12,123| |6,044,957 16,792
Tax-Paid Return on Capital 1.26% 2.61% 1.31% 0.95%
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5.6.4. Assessing Return on Capital and Land Value

The “Starting Point” return on capital has been ascertained using arbitrary land values, considered by
MRB to represent medium-term value with no irrigation scheme debt (MRB are not registered valuers
and value noted should be considered an opinion, not a valuation).

The Starting Point land values were set as land and buildings (including dairy sheds, excluding barns).

Dairy 1 $55,000
Dairy 2 $55,000
Dairy Support 1 $42,000
Dairy Support 2 $33,500
Arable 1 $45,000
Arable 2 $45,000
Arable 3 $42,000
Arable 4 $29,000
Red Meat 1 $25,000
Red Meat 2 $30,100
Viticulture (land + establishment)  $97,000
Forestry $25,000
Other $43,196

Figure 9: Starting Point nominal land values

To calculate the underlying land values in the Forecast models, the return on capital that was enjoyed
by the farm system in the Starting Point models was applied to the tax paid EBIT to ascertain total
asset value. The improvements (for example barns) that were added to run the Forecast farm system
were deducted from the total capital, as were stock and plant, to define the residual land asset value.

Formula:

(Tax Paid Profit / Starting Point ROC ) — new improvements, stock and plant = land asset value
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5.6.5. Consolidated Catchment Budget Comparison

CATCHMENT BUDGET Starting Point (SM)  Forecast (M) Variance ($M)
Income
Nett Sheep and Wool 44.3 62.4 18.1
Nett Cattle 302.1 153.8 -148.3
Nett Deer and Velvet 8.2 21.5 13.3
Milk 1,129.8 602.7 -527.2
Grain, Seed and Horticulture 263.8 292.8 29.0
Other Income 31.2 235.4 204.2
Total Nett Farm Income 1,779.4 1,368.6 -410.8
Expenses
Wages 203.0 137.4 -65.6
Veterinary and Animal Health 58.6 46.2 -12.4
Stockfeed - Grazing 186.2 25.6 -160.6
Stockfeed - Domestic 133.8 154.0 20.2
Stockfeed - Imported 4.0 0.0 -4.0
Stockfeed - Conservation 16.3 73.9 57.6
Other Stock Expenses 16.4 5.1 -11.3
Contracting 19.8 133.3 113.5
Freight 23.6 55.2 31.6
Fertiliser - Product 131.8 78.2 -53.6
Fertiliser - Cart and Spread 19.9 17.5 -2.4
Seed 25.9 36.3 10.3
Certification and Dressing 13.5 10.0 -3.6
Agrichemical - Product 44.8 51.7 6.9
Agrichemical - Application 3.8 5.0 1.2
Repairs and Maintenance 69.2 49.9 -19.3
Vehicles - Fuel 27.5 32.8 5.4
Vehicles - Repairs and Maintenance 22.7 21.0 -1.7
Electricity 59.4 37.1 -22.3
Other Farm Working Expenses 15.8 8.1 -7.7
Administration 27.3 37.7 10.4
Standing Charges - Rates 19.0 9.0 -10.0
Standing Charges - Insurances 34.8 28.6 -6.2
Standing Charges - Other 44.0 24.3 -19.7
Total Farm Working Expenses 1,221.1 1,077.7 -143.4
EBIT 558.3 290.9 -267.4
Non-Operting Expenses
Interest 25.6 22.6 -3.0
Tax 106.9 34.2 -72.7
Plant Replacement/Depreciation 148.4 129.3 -19.1
Total Non-Operating Expenses 280.9 186.1 -94.8
Net Profit 277.4 104.8 -172.6
Capital
Plant and Machinery 788.1 1,620.8 832.7
Land, Irrigation Hardware and Water 12,297.1 4917.8 -7,379.2
Capital Stock 789.6 297.4 -492.1
Total Capi