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1. HortNZ's submission, and the decisions sought, are detailed in the aftached
schedules:

1.1. HortNZ wishes to be heard in support of this submission.

1.2. This submission is supported by a technical report that is to be read in support of this
submission. The report has been lodged with the Waikato Regional Council via FTP
file Transfer and is titled "Values and Current Allocation of Responsibility For
Discharges" Jacobs Technical Report in Support of the Horticulture NZ Submission on
Healthy River Plan Change".

1.3. The Plan and this submission cover a wide range of issues and there are potential
consequential amendments that will be required to give effect to the relief sought in

this submission.

Decision sought:

1.4. Other changes or consequential amendments as are necessary to give effect to the
matters raised in this submission.

2. Background to HortNZ and its RMA involvement:

2.1. Horticulture New Zealand (HortNZ) was established on 1 December 2005, combining
the New Zealand Vegetable and Potato Growers' and New Zealand Fruitgrowers' and
New Zealand Berffiuit Growers' Federations.

2.2. On behalf of its 5,500 active grower members HortNZ takes a detailed involvement in

resource management planning processes as part of its National Environmental
Policies. HortNZ works to raise growers' awareness of the RMA to ensure effective
grower involvement underthe Act, whether in the planning process orthrough resource
consent applications. The principles that HortNZ considers in assessing the
implementation of the Resource Management Act 1991 (RMA) include:

. The effects based purpose of the Resource Management Act;



. Non-regulatory methods should be emptoyed by councils;

. Regulation should impactfairly on the whole community, make sense in practice,
and be developed in fullconsultation with those affected by it;

. Early consultation of land users in plan preparation; and

. Ensuring that RMA plans work in the growers' interests both in an environmental
and sustainable economic production sense.

2.3. HortNZ works to raise growers' awareness of the RMA to ensure effective grower
involvement under the Act, whether in the planning process or through resource
consent applications.
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3. Description of Horticulture in the Waikato Catchment as it relates to PC1

Background

The Commercial Vegetable Production sector has evolved considerably over the last
three decades. Before that it was characterised by there being a plethora of relatively
small scale businesses producing a wide range of summer and winter leafy greens,
root vegetables and other crops which were basically sent into the auction market on
the day of harvest and sold for whatever the price was on the day. These businesses
were predominantly run and staffed by family members.

As the supermarkets gained dominance in the local market they started to demand
year-round supply of high quality produce which they found increasingly difficult to
source from the auction market. Sourcing it directly from the producers was restricted
by the relatively large number of producers so they progressively set about forming
relationships with growers who they knew and trusted to supply them with the quality
and quantity of produce which they required.

A number of the entrepreneuria! growers very quickly recognised that there was more
profit to be made post production so they moved further up the value chain to take
control of the processing, packaging, storage and marketing of their produce to both
the local and export markets.

The Commercial Vegetable Production sector has now evolved to the point where
there are approximately 10 producers who make up approximately 90% of production
by volume and planted area. They are managed by family members but by far the
greatest majority of staff is employed. There are still smaller family owned businesses
that operate as well, but there is significant consolidation that is evident.

The nature of their businesses.

The Commercial Vegetable Production businesses are characterised by being
individually very large businesses that incorporate the full range of activity from growing
through to marketing of their produce. They are fully integrated. This has involved very
significant investment in land, infrastructure, growing and harvesting plant and
machinery, processing sites and equipment, storage sites and equipment and such
ancillary services as freighting capability etc.

As part of this development they have also developed considerable intellectual
property across the full range of production, processing and marketing of their produce.

Because of both the local and international markets requirements for very consistent
quality and year-round supply they have had to expand the area that they can grow
the crop in across New Zealand and internationally. All of this activity is based around
the major processing centres based in either the Auckland or Waikato Regions
because that is the closest to the major local market and export centre. lt also offers
them easy access to a ready available source of labour.

The nature of the land required.

The type of soil which they prefer to grow the crops in are deep, free draining soils.
These soils are relatively limited in abundance across the Auckland and Waikato
Regions.

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.



3.9. There is an extensive range of crops which they grow; some which are very frost
sensitive; some which require considerable winter chilling. Some crops can be grown
continuously in the same land; some of which requires considerable periods before it
can be grown in the same ground again to avoid disease pressure. This means that
the land which is used for growing in any one year is less than the total foot print of
vegetable production land. The Commercial Vegetable Production sector tends to
operate at about half the land owned by the business and half which is leased both
long and short term. Access to the right amount of suitable soils on a lease basis is a
serious issue for this sector.

3.10. To be able to produce sufficient vegetables to meet internal demand during the winter,
spring and early summer period requires that access to the suitable soils in the frost-
free areas around the Pukekohe and Pukekawa hills are absolutely essential to
maintain supply. This access is being threatened by urban creep from Auckland and
by the lack of expansion opportunities available in the proposed Waikato PC 1.

The food access issue.

3.11. There is no doubt that the New Zealand Commercial Vegetable Production sector
provides an essential service to the country by supplying vegetables to our
predominantly urban population throughout the year at an affordable cost. Their ability
to provide this service is predominantly driven by the availability of the correct soil types
in the required climate zones which are situated in the Auckland and lower Waikato
regions. The alternative source of these vegetables would involve significant transport
costs internationally which would result in the price required to be paid for them to be
too high for the majority of consumers.

The footprint of the sector - extracted from the accompanying technical report

3.12. ln total, horticultural land occupies 0.6% of the total area of the Waikato River
catchment, and accounts for 2.5% of the Total Nitrogen (TN) Ioads and 0.9% of the
Total Phosphorous (TP) load in the overall catchment. The contribution of horticulture
land to sediment loads predicted from each sub-catchment is also very low. The
sediment concentrations in the Lower Waikato are influenced by the inflow of the
Waipa River at Ngaruawahia, the Whangape Lake Catchment, the Opuatia catchment,
and the Whangamarino River. There is also a marked increase in Chlorophyll a
concentration between Huntly-Tainui and Tuakau, which is in response to the inflows
from the hypertrophic riverine lakes; Lake Whangape and Lake Waikare.

3.13. There is a decreasing water clarity trend throughout the Waikato catchment which
generally reflects the increasing concentrations of other constituents that influence it,
including nitrogen, phosphorous, sediment and Chlorophylla. Environmentalmitigation
programs on horticultural properties are very focused on ways to reduce firstly
sediment and phosphorus discharges closely followed by nitrogen discharges.
Furthermore, the majority of the horticultural property in the Waikato is in the Lower
Waikato catchment, meaning the impact of phosphorus runoff and nitrogen leaching
from horticultural enterprises covers a small proportion of the overall Waikato
catchment. Horticulture also has a minimal impact on E.coli loads in the overallWaikato
River catchment and contributes less E.coli yields compared with dairy, sheep and
beef and urban land use.

3.14. PC1 outlines that changing landuse to commercial vegetable production is a non-
complying activity. However, we think it should be provided for as a restricted



discretionary consent for new commercial vegetable production where it can be
demonstrated there is an overall reduction across all four contaminants considered in
PC1. The assessment of an application for new commercial vegetable production
should allow recognition for any reductions in bacterial contamination as a result of the
conversion of land to commercial vegetable production. And in some cases, if it can
be demonstrated that the land use change results in a similar or lesser effect on core
values protected by the Vision and Strategy; an increase in discharges of nitrogen
should be provided for.

3.15. Horticulture may have some higher Nitrogen (N) leaching values but a very small N
load overallwhen compared by land area covered by other activities. Policy 3 g states
that 'fhe degree of reduction in diffuse discharges of nitrogen, phosphorus, sediment
and microbial pathogens is proportionate to the amount of current discharge (those
discharging more are expected to make greater reductions), and the scale of water
quality improvement required in the sub-catchment."

Fruit Production

3.16. ln the Waikato region the total fruit production area is approximately 1 ,661+ hectares.
The largest fruit crops by area are kiwifruit (726ha), berffiuit (342+ha), avocados
(176ha), and apples (141ha). Otherfruits produced in the region include summerfruit
and citrus. There is 459ha of asparagus planted in the Waikato region.

3.17. Evidence placed before many regiona! plan changes has demonstrated that the profile
of permanent fruit cropping aligns with a definition of low intensity farming. Low
intensity farming options are obviously a mitigation to higher intensity discharges within
the catchment and have been enabled by PC1. HortNZ supports this approach and the
regime laid out for low intensity farming.

3.18. Note: These statistics are representative of the Waikato Region, not the catchment, so
the figures for the Waikato are a subset of the total amount



4. CHAPTER 3.11: WAIKATO AND WAIPA RIVER CATCHMENTS/NGA RIU O NGA
AWA O WATKATO ME WAIPA

AREA COVERED BY CHAPTER 3.11/NGA RIU O NGA AWA O WAIKATO ME WAIP

HortNZ opposes the progression of a Plan Change 1 (PCl) without a comprehensive
whole of catchment planning response.

Also, the area withdrawn from PC'l effectively divides the key growing regions of
Pukekohe and Pukekawa through a north-south boundary. These growing regions
need to be assessed as a whole because production is integrated across the growing
region. lt is already difficult as the growing region is divided by the boundary between
Auckland Council and Waikato Regional Council. The horticulture sector in these
regions is badly affected by conflicting regional strategies. Dividing the grower region
again by withdrawing some of the area covered by PC1 makes it even harder to
strategically plan for the future of the growing community.

It is the opinion of HortNZ that the withdrawal of part of the plan to address consultation
with Hauraki iwi authorities results in a failure to comply with requirements of the
Resource Management Act to ensure integrated management of the natural and
physical resources of the region and to give effect to the National Policy Statement for
Freshwater Management.

Decision sought:

4_1.

4.2.

4.3.

4.4.

4.5.

4.6.

4.7.

Withdraw Proposed Plan Change 1 in its entirety to allow for consultation with Hauraki
iwi before any further Proposed Plan Change.

Re-notify Proposed Plan Change 1 with the inclusion of the withdrawn area relating to
Hauraki iwi so that the catchment can be considered in entirety and so submissions
and evidence can be coordinated for the whole of the catchment.

lf relief above is unable to be granted; ensure submissions and evidence for each Plan
Change can be given as a coordinated package addressing the whole catchment.

Any consequential amendments necessary to address the submission as a result of
any changes made to the Plan Change after the withdrawn portion has been re-notified
and submissions called for.

BACKGROUND AND EXPLANATION

Lack of an lssue Statement

4.8. HortNZ recognises that the function of this plan change is to aid the restoration of the
health and well-being of the Waikato River. The background and explanation section
outlines one of the key issues; that discharges have degraded the Waikato River to the
point that it is over allocated, and there is a statutory requirement to restore key values
articulated by Waikato River iwi.

More regular practice is to have an issue statement that points broadly to the objectives
and policies in the proposed plan. HortNZ would support the inclusion of an issue
statement if it is considered desirable by decision-makers in relation to this plan.
However, support would be dependent on an issue statement recognising the most

4.9.



significant issues and challenges facing the grower community in relation to land and
freshwater management. ln this section of the submission there is text that could
usefully contribute to issue statement.

Decision sought:

4.10. lf an issue statement is included in this plan, provide recognition of the most significant
issues and challenges facing the grower community in relation to land and freshwater
management.

Collaborative Approach

4.11. HortNZ and Pukekohe Vegetable Growers Association supported a collaborative
approach to resolving issues with freshwater for the Waikato River catchment. The
collaborative process required significant investment in time and resources. While a
collaborative process is unlikely to result in consensus; it is extremely useful for
narrowing contentious issues. This is likely to aid decision-makers in a subsequent
Schedule One (RMA 1991) process.

4.12. While a collaborative process can be very useful it is no substitute for a full First
Schedule RMA process. A collaborative group cannot universally speak for a
community on anything more than general terms. No collaborative process should
fundamentally undermine individual access to justice to the full range of protections
outlined in the RMA 1991 .

4.13. HortNZ could not agree all of the aspects of the "CSG Approach", and this is identified
in voting records for the process. But a key benefit of the process for the grower
community was the opportunity provided to communicate the plan and the regulatory
challenge. The final proposed plan has been delivered to an engaged grower
community. The discussion held between the submitters and growers following release
of the final proposed PC1 has ensured this submission is more representative of
broader grower views.

4.14. There were also many aspects of freshwater quality management that were considered
to be out of scope for the Collaborative Group. These included:

o ffronogement of Pest Aquatic Organisms;
o the effect on water quality management of past decisions regarding the

management of water quantity (mainly as a result of Variation six);
. consideration of the effects of plan changes being undertaken in adjacent

regions
. Consideration of the effects of contaminants other than sediment phosphorus,

nitrogen and bacteria.
o Consideration of the effects of subdivision, use and development on water

quality-particularly in relation to the use of rural land for greenfield residential,
industrial and commercial development

o The effect on water quality of the wider suite of rulesl enabling subdivision of
rural land and the provision of drainage, roads, stormwater and sewage
infrastructure.

t Operative Waikato Regional Plan, particularly modules 3, 4, 5 and7.



. Consideration of who benefits from better water quality management and who
should be involved in funding restoration by phasing out the overallocation of
contaminants

. Opportunities to trade an allocation of contaminants to allow a highest value use
as market conditions change over time.

Decision sought:

4.15. Refine statement regarding the collaborative approach to acknowledge the statements
made in the above paragraphs. Acknowledge that the plan does not adequately
address all sources of contaminants that impact on values identified in the Vision and
Strategy.

Material plan chanqes prior to PC1 that occurred post adoption of the Vision and
Strateqv

4.16. HortNZ considers that PC1 could be improved by better consideration of prior plan
changes that have influenced freshwater management. HortNZ was involved in these
prior plan changes.

VARIATION 6 (Water Quantitv)

4.17. HortNZ considers that has been a mistake not to consider the implications for
freshwater quality management of the decisions made during Variation six back in
2009. For growers' the following aspects of those decisions are significant (with respect
to water quality management).

4.17.1. Priority of access for new domestic and municipal takes of water within the
primary allocable flow regime;effectively allowing a new application to over-
allocate the primary allocable flow with the overallocation being
subsequently phased out by decreasing other authorised abstractions after
2030. Water for irrigation of horticultural crops is one of the abstractions
targeted for reductions. The most significant application has already been
lodged and is in a queue waiting for consideration.2 This consent application
has the potential to reduce surface water allocation to growers by 60%.
Given that discharges of nutrients can be estimated to increase without
sufficient irrigation to raise yields; this will remove a key mitigation for
commercial vegetable growers seeking to reduce discharges unless
alternative sources of water can be found.

4.17.2. Development of a controlled activity legitimising more than 2000
unauthorised water takes for dairy shed wash down and milk cooling. This
has effectively supported pastoral intensification. The controlled activity
grandparents unauthorised water use for some activities, while allowing for
other activities to have water allocation clawed back after 2030. Water for
irrigation of commercial vegetable crops is one of the uses of water targeted
for reduction as a result of grandparenting these unauthorised abstractions.

4.17.3. During variation six a secondary allocable flow that may have provided an
alternative for commercial vegetable growers was removed at the request
of Waikato Tainui. The secondary allocable flow was removed to provide

z The proposed new take for Watercare Services Ltd to meet the needs of Auckland.



more assimilative capacity to manage the effects of contaminants being
discharged in the upper and mid Waikato catchments. Waikato Tainuiwere
concerned about the effect of increased discharges as a result of conversion
of land from forestry to pasture. Most of this was occurring in what is now
identified as the Upper Waikato FMU. The removal of the secondary
allocable flow is effectively a catchment based mitigation for discharges
from land use activities higher in the catchment. This mitigation is very likely
to place significant costs on the grower community in the lower Waikato.

4 17 4 
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expand into rural areas. There will be a concurrent effect on water quality in
the lower Waikato waterbodies as rural land is subdivided for a range of
residential commercial and industrial purposes. The grower community has
a responsibility to manage freshwater, but not to manage the effects of water

Decision sought: 

quality degradation as a result of urbanisation'

4.18. Acknowledge in PC 1 the effect on the grower community of water quantity decisions
made in Variation 6 to the Waikato Regional Plan, and

4.19. Acknowledge that Variation 6 transferred the cost of unauthorised takes and the
discharges these takes allowed; because authorisation of these takes provided for the
degradation of water quality in the lower Waikato River.

4.20. Acknowledge in PC1 that the resulting clawback of water quantity allocation post 2030
will reduce access to a key mitigation of nutrient discharges.

4.21. Provide within the plan the ability for commercial vegetable growers to access water at
best practice application rates to manage discharges of nutrients more effectively.

4.22. Ensure that the costs incurred by the grower community related to clawback of
authorised freshwater abstractions and removal of allocation bands are factored into
the section 32 analysis for PC1.

4.23. Have regard for the acknowledgements 4.18 to 4.20 by granting consequential relief
contained within this submission.

WAIKATO RPS (Reqional Policv Statement)

4.24. The Waikato RPS also enables the Vision and Strategy for the Waikato River, but goes
on to recognise a number of other significant objectives including recognition of the
ecosystem services (provisioning aspects) of food production. There is also strong
policy recognition of the need to provide for essential industries such as the vegetable
production industry. PC1 needs to reconcile the requirement to meet new water quality
targets required to achieve The Vision and Strategy for the Waikato River, the need to
protect key parts of the commercial vegetable sector as both an ecosystem service
and an essential industry.

4.25. The submission is provoked by economic modelling of the effects of achieving
Scenario One. Published reports utilising Prof Graeme Doole's economic model
suggests a complete removal of the commercial vegetable sector within the Waikato
catchment. This is an unacceptable outcome for the grower community.

I



4.26. The submission is also provoked by the need to preserve a flexible rotation to maintain
sustainable commercial vegetable production system. The location of vegetable
production changes over time. The location of discharges will change across land
parcels. The plan change must provide for rotation. The past experience of HortNZ
suggests the commercial vegetable production systems must be managed as an
enterprise requiring consent for a total area that varies over time, but generally remains
constant.

4.27. Recent developments in Horizons and Canterbury regions have shown that rotational
systems are very disadvantaged by land use restriction rules. The chilling effect is most
obvious in the determination that benchmarked allowance of nitrogen are fixed to the
propefi through land use consent rules. This means the operation cannot lease new
land and transfer the discharge. The formerly leased land benefits from the discharge
entitlement of the cropping operation, whereas it should revert to the entitlement of the
permitted activity regime. The land to be leased to replace the prior leased parcels has
no entitlement. Growers are now asking HortNZ to approach Government and Councils
due to the threat to rotation.

4.28. Rotation is the crux of sustainable management in arable and vegetable cropping
systems. The absence of rotation raises the prevalence of unmanageable disease and
does not allow for the rejuvenation or resting of soil. The removal of the options for
leasing, sharing and otherwise switching land would basically cause the production
system to cease.

4.29. The focus of policy controls should not be the management of land use activities; rather
it should be the management of discharges to water or to land that may enter water.
The rules are designed to manage discharges. The RMA function should be restricted
to the management discharges to prevent unintended consequences related to
notification and the consenting of multiple land-use parcels by a single grower
enterprise.

4.30. There is also a greater focus within the Waikato Regional Policy Statement on 2 very
significant issues in relation to PC1. These are:

4.30.1. Climate Chanqe: The discharges of landuse activities to water should not
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Decision sought:

4.31. Ensure key elements of the Waikato RPS are given effect to in PC1 including the
protection of ecosystem services arising from commercial vegetable production.
Provide for continuance of a viable commercial vegetable production industry in the
objectives, policies and methods of PC1.
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4.32. Ensure existing commercialvegetable production rotations can be managed according
to best practice growing principles by providing for the movement of commercial
vegetable production within the Waikato River catchment.

4.33. Ensure that statutory methods within PC1 other than the noncomplying activity land
use change rule are discharge controls, not section 9 RMA land use controls.

PROPOSED AUCKLAND UNITARY PLAN (PAUP}

4.34. Decisions on the PAUP will impact the availability of rural land for vegetable production
in the Pukekohe region. Auckland decisions assume lost productive capacity can be
replaced in North Waikato. Decisions on subdivision, use and development have the
potential to impact on key groundwater resources in the lower Waikato River basin
including the Kaawa aquifer.

4.35. A commercially viable vegetable sector will require some increase in Waikato
vegetable production sites. The current proposed plan and section 32 analysis has not
taken this into account.

Decision sought:

4.36. Recognise in the section 32 analysis for PC1 the effect of the Auckland planning
regime on the availability of scarce cropping land.

4.37. Provide some opportunity for commercial vegetable production on new sites in the
Waikato River catchment, to preserve the productive capacity of the vegetable sector;
particularly in relation to the production of non-substitutable leafy greens, potatoes and
carrots for domestic consumption in key periods of the national domestic foodchain.

4.38. These opportunities should be provided for as a restricted discretionary consent for
new commercialvegetable production where it can be demonstrated there is an overall
reduction across all four contaminants considered in PC1. Assessment of an
application for new commercial vegetable production should allow recognition for any
reductions in bacterial contamination as a result of the conversion of land to
commercial vegetable prod uction.

4.39. ln some cases, if it can be demonstrated that the land use change results in a similar
or lesser effect on core values protected by the Vision and Strategy; an increase in
discharges of nitrogen should be provided for.

Co-manaqement of the Waikato and Waipa Rivers

4.40. The explanation on the co-management arrangement for the Waikato and Waipa
Rivers and catchments is supported.

4.41. HortNZ supports the statement that sets out how the Vision and Strategy for the
Waikato River established through the three Rivers Acts is to be achieved, by:

. Reducing nitrogen, phosphorus, sediment and microbial pathogen losses from
land

. Ongoing management of diffuse and point source discharges of nitrogen,
phosphorus, sediment and microbial pathogens.

. Giving people and communities time to adapt to the requirements of Chapter
3.11 and supporting actions to achieve short-term objectives while being clear

11



that further reductions in nitrogen, phosphorus, sediment and microbial
pathogen losses from land will be required in subsequent regional plans.

. Ensuring that Waikato Regional Council continues to facilitate ongoing research,
monitoring and tracking of changes on the land and in the water to provide for
the application of Mdtauranga M6ori and latest scientific methods, as they
become available.

. Preparing for future requirements on what can be undertaken on the land, with
limits ensuring that the management of land use and activities is closely aligned
with the biophysical capabilities of the land, the spatial location, and the likely
effects of discharges on the lakes, rivers and wetlands in the catchment.

4.42. The restoration of water quality within the Waikato River so that it is safe for people to
swim in and take food from over its entire length will take time and requires an
intergenerational response. lt is not reasonable or viable to load the full cost of the fix
onto current occupants and resource users.

4.43. HortNZ supports the outcomes sought through PC1 and reiterates that people and
communities need time to adapt to the requirements of Chapter 3.11 and supporting
actions to achieve short-term objectives. Further reductions in nitrogen, phosphorus,
sediment and microbial pathogen losses from land are anticipated in subsequent
regional plans. The methods to support these reductions and timing to achieve the
environmental outcomes will continue to require suitable timeframes and buy in from
those affected.

4.44. HortNZ recognises that there are many ways to achieve the water quality outcomes
sought, and the community is to be enabled to achieve water quality targets they must
have the flexibility to adopt tailored local solutions. For the greatest efficiency in
achieving outcomes the plan must provide for collaborative catchment based solutions
involving groups of farmers working under a common entity.

4.45. HortNZ also recognises that the effect of farming activities on the values varies greatly.
For example, pastoral farm conversion from forestry is a feature of development over
the last 20 years. Other activities such as commercial vegetable production have
remained static in the land-use footprint over that time. Gains have been made in the
commercial vegetable sector by increasing efficiency; not as a result of putting more
land into production.

4.46. Having said that, the footprint of the commercialvegetable sector has changed in terms
of the location and the nature of rotation. This is a result of increasing pressure on the
availability of land between Auckland and Hamilton. lt is also a result of consolidation
within the sector; because scale has been required to maintain profitability.

4.47. Pressure on land for commercial vegetable production is extremely worrying.
Commercial vegetable producers require rotation for soil sustainability and disease
management. A wide range of crops are produced. Each crop has a different market.
While some of these markets are export focused, most of the businesses also produce
the domestic market. Export crops often support domestic production and make
domestic supply viable by increasing the scale and profitability of the business.

4.48. ln particular Pukekohe and Pukekawa production of carrots, potatoes, and leafy fresh
market greens meets domestic demand almost entirely for October, November and the
early part of December. This is because of the unique set of environmental conditions
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allowing for winter production. Crops from further north are restricted by disease
pressure factors, and these same crops growing further south are impacted by frosts.

4.49. ln this region, the domestic production element (planting for table in late winter and
early spring) causes a higher - level discharge in Pukekohe and Pukekawa than in
cropping systems modetled elsewhere in New Zealand.

4.50. Having said that, vegetable production produces very little bacterial contamination.
Environmental mitigation programs are very focused on ways to reduce firstly sediment
and phosphorus discharges closely followed by nitrogen discharges. Water efficiency
has also been targeted because of the link between efficient irrigation and lower
discharges from cropping systems.

4.51. There has been a noted improvement in the discharge of soil from systems in
Pukekohe and Pukekawa over the last 15 years. That is because cohesive erosion and
sediment control plans have been developed and implemented to preserve soil loss.
On-farm systems have been integrated into public drainage management because a
lack of integration was identified as a key discharge risk.

4.52. But the scientific programmes have not identified any "silver bullets" that will allow for
a significant reduction in discharges of nitrogen from commercial vegetable production
systems without a substantive economic !oss. Growers do report that fertiliser
application practices have changed significantly and this is demonstrated within
literature by reviewing evidence on past application rates compare to common current
application rates.

4.53. Application technology has been a significant factor in advancing position of fertiliser
application. Growers are currently testing new controlled release products that have
not been available to date and there is hope that these will be effective in managing
nitrogen discharges.

4.54. Growers support the production of an industry assurance scheme and a farm planning
regime that can be independently monitored to provide evidence of continuous
improvement in practice.

4.55. OVERSEER is a management tool of significant concern to the horticulture sector. The
development of the commercial vegetable cropping modules within OVERSEER has
been retarded by the emphasis on pastoral production systems. Recent experience in
Canterbury has demonstrated the need for an alternative modelling approach to
assess the benchmark contaminant discharge from commercial vegetable cropping
rotations.

4.56. lt is noted that the work that was done in OVERSEER for modelling the contribution of
vegetable cropping in the Waikato region3 modelled proxy farms based on three
standard rotations. The information collected to support the establishment of proxies
was based on 19 surveyed enterprises representing in total as significant proportion of
the cropping land in Pukekohe and Pukekawa. Other sites in the catchment were not
surveyed.

3 http://www.hortnz.co.n/assets/Uoloads/nutrient-oerformance-and-financial-analvsis-of-lower-waikato-horticulture.pdf
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4.57. A reference group was assembled underthe supervision of the Ministry of Primary
lndustries and The Healthy Rivers Joint Venture Project. The reference group
consisted of growers, agronomists, economists, government officials and scientists
from Crown Research lnstitutes. During the process a decision was made to develop
a "worst case" leaching profile to be conservative. This was represented by a significant
portion of wintervegetable production within the model rotations.

4.58. The modelling of the worst case leaching profile needs to be considered when
assessing the effect of the sector on discharges.

Decision sought:

4.59. Retain the statement on co-management of the Waikato and Waipa Rivers.

4.60. Ensure the plan recognises the commitment to date of growers in improving discharges
of phosphorus and sediment; through the implementation of erosion and sediment
control measures and adoption of more efficient irrigation systems as well as improved
nitrogen application. Have regard for this by granting relief contained within this
submission.

4.61. Ensure the plan provides for the establishment of an alternative method or model to
establish a benchmark nitrogen and phosphorus discharge for commercial vegetable
production systems from OVERSEER.

Full achievement of the Vision and Strateqv will be intergenerational

4.62. HortNZ supports recognition of the intergenerational nature of change required; and
recognises that the adopted 8O-year timeframe to achieve the water quality objectives
of the Vision and Strategy is aspirational. As stated in this section, the 8O-year
timeframe recognises the 'innovation gap'that means full achievement of water quality
requires technologies or practices that are not yet available or economically feasible.
While recognising that the regional plan is a static instrument, methods (and
timeframes) to achieve the water quality objectives may need to change. A;

. staged approach allowing time for the innovation (in technology and practices)
is supported

o will need to be developed to meet the targets and limits in subsequent regional
plans to be developed is supported.

4.63. The section could be improved by setting out the approach adopted to reducing
contaminant losses for commercial vegetable production and how fruit production
systems are to be managed. As proposed the section identifies the approach to
reducing contaminant losses from pastoral farm land, point source and forestry
activities. The proposed land use change constraint is noted but the only reference to
commercialvegetable production is to Farm Environment Plans.

Decision sought:

4.64. Amend this section to:

. Recognise the essential aspects of the vegetable production industry in the
Waikato.

. ldentify that existing vegetable production has a priority over any new production
that is likely to have a greater contribution of discharges.
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. Authorised farm enterprise through a capped area controlled activity consent,
allows for rotation across new and existing land parcels.

. Opportunities for new vegetable production are available if the proposed
operation can demonstrate a decrease in discharges (across all four
contaminants) compared to the activity it is replacing.

o Recognition of permanent fruit production as a low intensity farming activity
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5. 3.11.1VALUES AND USES FOR THE WAIKATO AND WAIPA RIVERS/NGA UARA
ME NGA WHAKAMAHTNGA O NGA AWA O WAIKATO ME WAIPA

5.1. HortNZ supports the identification of Primary Production as a Mana Tangata value of
water arising from its use by people for economic, socia!, and cultural purposes.

5.2. Horticulture is a nationally significant primary production activity in the Waikato. This
section sets out that the rivers support this production. HortNZ agrees with this
statement but this is only part a system that requires access to land, suitable parcel
sizes, climate, labour and a supportive regulatory system to enable rural production.

Decision sought:

5.3. Retain Primary Production as a Mana Tangata value.

5.4. Provide some additiona! text in the description of the primary production value that
recognises the significant role Pukekohe and Pukekawa commercial vegetable
production systems have in the national domestic food chain.
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6. 3.11.2 OBJECTIVES / NGA WHAINGA

Objective 1: Long-term restoration and protection of water quality for each sub-
catchment and Freshwater Management UniUTe Whiinga 1: Te whakaoranga tauroa me
te tiakanga tauroa o te kounga wai ki ia riu k6awaawa me te Wae Whakahaere i te Wai
MSori

By 2096, discharges of nitrogen, phosphorus, sediment and microbial pathogens to land and
water result in achievement of the restoration and protection of the 8O-year water quality
attribute targets in Table 3.11-1 .

6.1. The objective explanation could be improved as the objective is not to restore and
protect 80-year water quality attribute targets but to restore and protect the health and
wellbeing of the Waikato River.

Decision sought:

6.2. Amend as follows:

"By 2096, the adverse effects from discharges of nitrogen, phosphorus, sediment
and microbial pathogens to land and water are reduced resultlpg in achievement
of the desired state of intrinsic freshwater values for the Waikato River,
represented bv the 8O-year water quality attribute
targets in Table 3.11-1."

Objective 2: Social, economic and cultural wellbeing is maintained in the long termffe
Wh5inga 2: Ka whakatingia te oranga i-p6pori, 6-6hanga, i-ahurea hoki i ngi tauroa

Waikato and Waipa communities and their economy benefit from the restoration and protection
of water quality in the Waikato River catchment, which enables the people and communities to
continue to provide for their social, economic and culturatwellbeing.

6.3. Maintaining social, economic and cultural welling must be a cornerstone objective in
PCl.The objective could also be improved by splitting the sentence to remove
ambiguity.

Decision sought:

6.4. Amend Objective 2 as follows:

Waikato and Waipa communities and their economy benefit from the restoration
and protection of water quality in the Waikato River catchment. The restoration and
protection of water qualitv, should enablegthe people and communities to continue
to provide for their social, economic and culturalwellbeing.

Objective 3: Short-term improvements in water quality in the first stage of restoration
and protection of water quality for each sub-catchment and Freshwater Management
UniUTe Wh5inga 3: NgE whakapainga taupoto o te kounga wai i te wdhanga tuatahi o te
whakaoranga me te tiakanga o te kounga wai i ia riu k6awdwa me te Wae Whakahaere
Wai Miori

Actions put in place and implemented by 2026 to reduce discharges of nitrogen, phosphorus,
sediment and microbial pathogens, are sufficient to achieve ten percent of the required change
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between cunent water quality and the 11-year water quality attribute targets in Table 3.11-1. A
ten percent change towards the long term water quality improvements is indicated by the short
term water quality attribute targets in Table 3.11-1

6.5. lt is agreed that a 10% reduction should be sought overall. HortNZ has commissioned
work to ensure that the targeted reductions required for vegetable growing are fair
given:

. the impact of the sector on water quality values and the likely cost to the
community of achieving the targets.

. The impact of prior regulatory decisions on the ability to mitigate contaminant
loss.

. The wider benefits of commercial vegetable production to the New Zealand
community.

. Prior work undertaken by growers within the commercial vegetable sector who
have reduced the contaminant discharge footprint; particularly in relation to
sediment and phosphorus discharges.

6.6. HortNZ also recognises the benefit of providing flexibility to land managers seeking to
achieve reductions collaboratively at a catchment or sub-catchment scale. lt is

acknowledged also that the reductions required in the immediate 10 years may not
reflect in the short-term water quality attribute targets (Table 3.11 -'1) being met, due
to lags or delays in contaminant delivery to water through or over land. lt is

recommended that contaminant load targets for sub-catchments are also provided in

a new table.

Decision sought:

6.7. Amend the objective in the following way:

"Actions put in place and implemented by 2026 to reduce discharges of nitrogen,
phosphorus, sediment and microbial pathogens, are sufficient to achieve ten
percent of the required change between current water quality and the 8)-year
water quality attribute targets in Table 3.11-1. A ten percent change towards the
long term water quality improvemenfs is indicated by the shott term water quality
attribute targets in Table 3.1 1-1 or achievement of the contaminant load reduction
tarqets specified for each subcatchment in Schedule 1C Table XXa."

Objective 4: People and community resilience/Te Whdinga 4: Te manawa piharau o te
tangata me te hapori

A staged approach to change enables people and communities to undertake adaptive
management to continue to provide for their social, economic and cultural wellbeing in the short
term while:
a. considering the values and uses when taking action to achieve the attribute targets for

the Waikato and Waipa Rivers in Table 3.11-1; and

aForthe purposeof fhisre/ief HortNZ hosproducedo l0 yeorSubcofchmentLoodTorgetToble (SchedulelCTable
XX) ond offochedilloproposedrelief ospodof new Schedule lCbelow.Asonolfernotivewhereitis
menlioned in fhis submission if cou/d be inserfed os o new porl of Toble 3-l l-l
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b. recognisin g that further contaminant reductions will be required by subsequent regional
plans and signalling anticipated future management approaches that will be needed to
meet Objective 1.

6.8. The proposed plan change is not allocating discharge rights. However, the proposed
plan is managing the discharges from activities by managing the land use. The land
use change consent regime proposed is not a land use consent regime but a discharge
consent regime. The ten - year timeframe to develop tools and methods for property
level allocation is required. The lack of appropriate accounting frameworks suitable for
property level allocation is a significant barrier to accurately measuring success in
achieving target contaminant reductions.

6.9. There should be policies and methods supported by an objective to encourage
communities who choose to develop more accurate accounting frameworks at the
subcatchment scale to manage contaminant reductions collectively.

6.10. The transitional nature of this plan should be identified in this objective. Many elements
of the community are reluctant to set an approach for allocating contaminant
discharges in stone without far more careful consideration of the options for allocating
contaminant discharge responsibilities. HortNZ considers that the current approach of
grandparenting discharges is suboptimal but necessary. lt is necessary because of the
Iack of detailed information available at the time of this plan change.

6.1 1. Following 10 years of information collection the community will be better informed to
make long-term decisions about the allocation of discharge rights.

Decision sought:

6.12. Retain the staged approach but add two new aspects to the objective:

A staged approach to change enables people and communities to undertake
adaptive management to continue to provide for their social, economic and
culturalwellbeing in the short term while:

a. considering the values and uses when taking action to achieve the
attribute targets for the Waikato and Waipa Rivers in Table 3.11-1
or achievement of the contaminant load reduction taroets specified
for each subcatchment in Schedule 1C Table XX: and

b. recognising that further contaminant reductions will be required by
subsequent regional plans and signalling anticipated future
management approaches that will be needed to meet Objective 1

and
c. recoqnisinq that this plan chanoe is transitional, to provide time to

develop the tools required to more efficientlv allocate responsibilitv
for achievinq contaminant reduction tarqets in the lono-term.

d. enablinq the production of contaminant accountinq frameworks
that support robust measurement of proqress to achievino the
lono-term and short-term tarqet states for attributes and
subcatchment load limits bv more accuratelv identifvinq propertv
level responsibilities for contaminant reduction.
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Objective 5: Mana Tangata - protecting and restoring tangata whenua values/Te
Whiinga 5: Te Mana Tangata - te tiaki me te whakaora i ng6 uara o te tangata whenua
Decision sought:

6.13. Retain this objective as notified.

Objective 6: Whangamarino Wetland/Te WhEinga 6: Ngi Repo o Whangamarino

Decision sought:

6.14. Retain this objective as notified.

Principal Reasons for Adopting Objectives 1-6/Nga Take Matua me Whai ngi Whdinga 1

ki te6

Reasons for Adopting Objective I
Objective 7 sefs long term limits for water quality consistent with the Vision and Strategy.
Objective 7 sefs aspirational 81-year water quality targets, which result in improvements in
water quality from the current state monitored in 2010-2014. The water quality attributes listed
in Table 3.11-1 that will be achieved by 2096 will be used to characteise the water quality of
the different FMUs when the effectiveness of the objective ls assessed

6.15. The "reasons" for Objective 1 should be amended to ensure that a proposed new
subcatchment load limit table is incorporated.

6.16. Make consequential methods to the Objectives, policies and rules as required to
support this relief.

Decision sought:

6.17. Amend Reasons for Adopting Objective 1 as follows:

Objective 7 sefs long term limits for water quality consistent with the Vision and
Strategy. Objective 7 sefs aspirational 8)-year water quality targets, which result in
improvements in water quality from the current state monitored in 2010-2014. The
water quality attributes listed in Table 3.11-1 (and / or the contaminant load reduction
taroets specified for each subcatchment in Schedule 1C Table XXt that will be
achieved by 2096 will be used to characterise the water quality of the different FMUs
when the effectiveness of the objective is assessed. There is benefit in providinq
flexibilitv to land manaaers seekinq to achieve reductions collaborativelv at a
catchment or subcatchment scale. Contaminant load tarqets are therefore set for
subcatchments to support achievinq the Vision and Strateoy.

Reasons for Adopting Objective 2

6.18. Objective 2 sets the long{erm outcome for people and communities, recognising that
restoration and protection of water quality will continue to support communities and the
economy. The full achievement of the Table 11-1 2096 water quality attribute target
may require a potentially significant departure from how businesses and communities
currently function, and it is important to minimise social disruption during this transition.
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6.19. The "reason" supporting Objective 2 is important and would be improved by noting that
it is important to minimise the 'economic'and social disruption to the community during
the transition to achieving water quality targets.

Decision sought:

6.20. Amend Reasons for Adopting Objective 2 as follows:

Objective 2 sefs the long-term outcome for people and communities, recognising
that restoration and protection of water quality will continue to support communities
and the economy. The full achievement of the Table 11-1 2096 water quality
attribute target may require a potentially significant departure from how busrnesses
and communities currently function, and it is important to minimise economic and
social disruption during this transition.

Reasons for adopting Objective 3

6.21. Objective 3 sets short term goals for a 1O-year period, to show the first step toward full
achievement of water quality consistent with the Vision and Strategy.

6.22. The effort required to make the first step may not be fully reflected in water quality
improvements that are measureable in the water in 10 years. For this reason, the
achievement of the objective will rely on measurement and monitoring of actions taken
on the land to reduce pressures on water quality.

6.23. Point source discharges are currently managed through existing resource consents,
and further action required to improve the quality of these discharges will occur on a
case-by-case basis at the time of consent renewal, guided by the targets and limits set
in Objective 1.

6.24. A consequential amendment to the reasons for Objective 3 is required to insertion a
new subcatchment load limit table. The reasons would also be improved by the
insertion of new text encouraging collaborative approaches to managing discharges at
the subcatchment enterprise scale.

Decision sought:

6.25. Amend Reasons for Adopting Objective 3 as follows:

Objective 3 sefs short term goals for a 1)-year period, to show the first step toward
full achievement of water quality consistent with the Vision and Strategy.

The effort required to make the first step may not be fully reflected in water quality
improvements that are measureable in the water in 10 years. For this reason, the
achievement of the objective will rely on measurement and monitoring of actions
taken on the land to reduce pressures on water quality. A ranqe of actions w
promoted includinq collaborative approaches to manaqinq discharqes at a
subcatchment scale to achieve subcatchment load limits.

Point source discharges are currently managed through existing resource consenfs,
and further action required to improve the quality of these discharges will occur on
a case-by-case basis at the time of consent renewal, gaided by qivinq effect to the
targets and limits set in Objective 1.
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Reasons for adopting Objective 4

6.26. Objective 4 provides for a staged approach to long-term achievement of the Vision and
Strategy. lt acknowledges that in order to maintain the social, cultural and economic
wellbeing of communities during the 8O-year journey, the first stage must ensure that
overall costs to people can be sustained.

6.27. ln the future, a propefi-level allocation of contaminant discharges may be required.
Chapter 3.11 sets out the framework for collecting the required information so that the
most appropriate approach can be identified. Land use type or intensity at July 2016
will not be the basis for any future allocation of property-level contaminant discharges.
Therefore, consideration is needed of how to manage impacts in the transition.

6.28. Objective 4 seeks to minimise social disruption in the short term, while encouraging
preparation for possible future requirements.

6.29. The reasons supporting Objective 4 is important and would be improved by noting that
it is important to minimise the 'economic'and social disruption to the community during
the transition to achieving water quality targets.

Decision sought:

6.30. Amend Reasons for Adopting Objective 4 as follows:

Objective 4 provides for a staged approach to long-term achievement of the Vision
and Strategy. lt acknowledges that in order to maintain the social, cultural and
economic wellbeing of communities during the 8)-year journey, the first sfage must
ensure that overallcosfs to people can be sustained.

ln the future, a property-level allocation of contaminant discharges may be required.
Chapter 3. 7 7 sefs out the framework for collecting the required information so that
the most appropriate approach can be identified. Land use type or intensity at July
2016 will not be fhe basis for any future allocation of property-level contaminant
discharges. Therefore, consideration is needed of how to manage impacts in the
transition.

Objective 4 seeks to minimise economic and social disruption in the short term, while
encouraging preparation for possible future requirements.

6.31. Add a statement to the reasons as follows:

The consentinq reqime will manaqe the discharqes from activities bv manaqino the
use. The reqime is. therefore. a discharqe consent reqime under section 15 RMA
not a land use consent reqime under section 9 RMA.
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7. 3.11.3 POLICIES/NGA KAUPAPA HERE

Policy 1: Manage diffuse discharges of nitrogen, phosphorus, sediment and microbial
pathogens/Te Kaupapa Here 1: Te whakahaere i ngi rukenga roha o te hauota, o te
pUtiitae-whet0, o te waiparapara me te tukumate ora poto

Manage and require reductions in sub-catchment-wide discharges of nitrogen, phosphorus,
sediment and microbial pathogens, by:
a. Enabling activities with a low level of contaminant discharge to water bodies provided those

discharges do not increase; and
b. Requiring farming activities with moderate to high levels of contaminant discharge to water

bodies to reduce their discharges; and
c. Progressively excluding cattle, horses, deer and pigs from rivers, sfreamg drains, wetlands

and lakes.

7.1.

7 _2.

7.3.

7.4.

7.5.

7.6.

HortNZ supports recognition and enablement of low intensity farming systems. This is
particularly important for the fruit production sector. Typical fruit production systems in
the Waikato grow kiwifruit, berry fruit and apples. Scientific data on contaminant
discharges in fruit production systems demonstrates a low environmental risk. lf
contaminant discharge levels are to be reduced across the catchment there should be
no impediment to the establishment of new low discharge primary production.

The regional plan must continue to recognise permanent fruit production as a low
intensity farming activity that is entitled to expand without excessive limitations through
the ten-year transitional period. HortNZ supports the minimum requirements for
registration and reporting on low intensity farming systems and that they remain a
permitted activity.

Given that this policy speaks to the management of subcatchment wide discharges, it
is an appropriate place to enable the collaborative management of discharges at a
scale greater than a single farm. Farmer / catchment collectives managing discharges
as a single enterprise within a subcatchment or a water management unit are very
likely to achieve environmental outcomes in a more coordinated and effective way.

It is accepted that farming activities with moderate to high levels of contaminant
discharge to waterbodies should reduce the effect of those discharges. However, there
is no provision in the plan to offset the effects of diffuse discharges by providing
mitigations beyond the farm boundary. Proposed Policy 3.11.3-1 should be modified
to provide for offsetting where it can be demonstrated there will be a commensurate
effect on the restoration of the health and well-being of the Waikato River.

The policy should enable a consenting pathway for groups that form to take
responsibility for contaminant reductions by implementing a combination of catchment
and paddock scale mitigations that are able to be measured and reported.

ln order to assess the ability of the farmer/catchment collective to achieve reduction
targets at the time of resource consent application; will be necessary to provide the
Councilwith a creditable natural resource accounting framework. The framework must
be able to model the likely effectiveness of a suite of discharge mitigations.

For a decision to be made by the council any lodged proposal would need to be
assessed against catchment load targets and/or instream concentration targets

7.7.
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specified within the plan. This is a key reason for HortNZ to seek the insertion into this
plan of a schedule listing 10-year load targets for each contaminant by subcatchment.
Changes sought to this policy proposed to be supported by some consequential
changes to methods. These are also outlined in the submission.

Decision sought:

7.8. Modify policy 3.11.3.1 to achieve the intent of revised policy below;

Manage and require reductions in sub-catchment-wide discharges of nitrogen,
phosphorus, sediment and microbial pathogens, by:

a. Enabling activities with a low level of contaminant discharge to water bodies

b ';:;':;i{f,ni;;':::,i,",a!';;;'il'{i3iii"'i,! nish tevets of contaminant
discharge to water bodies to reduce the effect of their discharqes throuqh
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c. deer and pigs from rivers, streams,
drains, wetlands and lakes.

Policy 2: Tailored approach to reducing diffuse discharges from farming activities/Te
Kaupapa Here 2: He huarahi ka Eta whakahdngaihia hei whakaiti i ng6 rukenga roha i

ngi mahinga pimu

Manage and require reductions in sub-catchment-wide diffuse discharges of nitrogen,
phosphorus, sedrment and microbial pathogens from farming activities on properties and
enterprises by:

a. Taking a tailored, isk based approach to define mitigation actions on the land
tn{ vyilt .redu.ce diffuse discharges of nitrogen, phosphorus, sediment and
microbial pathogens, with the mitigation actions to be specified in a Farm
Environment Plan either assocrafed with a resource consent, or in specific
requiremenfs esfab/ished by participation in a Certified lndustry Scheme; and

b. Requiring the same level of rigour in developing, monitoring and auditing of
mitigation actions on the land that is sef out in a Farm Environment Plan, whether
rT rs esfab/ished with a resource consent or through Cerlified lndustry Schemes,'
and

c. Establishing a Nitrogen Reference Point for the property or enterprise; and
d. Requiring the degree of reduction in diffuse discharges of nitrogen, phosphorus,

sediment and microbial pathogens to be proportionate to the amount of current
discharge (those discharging more are expected to make greater reductions),
and proportionate to the sca/e of water quality improvement required in the sub-
catchment; and

e. Requiring stock exclusion to be completed within 3 years following the dates by
which a Farm Environment Plan must be provided to the Council, or in any case
no later than 1 July 2026.
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7.9. HortNZ supports a policy platform that provides for a Farm Environment Plan approach
established by resource consent or certified industry schemes. The focus on providing
a nitrogen reference point appears unbalanced, however.

7.10. Nitrogen is one of the four contaminants that are a focus of this plan. All four
contaminants affect the values. The effect of each contaminant discharge on the values
differs depending on the location and character of the discharge.

7.11. The introduction of a nitrogen reference point places an unhealthyemphasis on one
contaminant. HortNZ has concerns that this emphasis may have the following adverse
consequences:

. lt may adversely affect the community's ability to establish a new allocation
framework in ten years'time.

. lt does not provide for a tailored / spatial approach to managing discharges
across the contaminants depending on the location of the activity and the effect
of the activity on the values.

7.12. There are significant problems relating to the measurement or modelling of a nitrogen
reference point. Dealing with these problems within the planning framework has de-
emphasised the importance of managing other contaminants within the planning
framework.

7.13. HortNZ recognises there has to be a way of measuring change from the status quo to
make sure there is not a continuance of the increases in discharges seen over time.
But estimation of the discharges of one contaminant should not be a proxy for
measuring an increase or a decrease in the other discharges.

7.14. The last 20 years of good management practice within the commercial vegetable
sector has focused on reduction of phosphorus and sediment from cultivated land.
Significant advances have been made in the development of systems to manage and
reduce the discharge of contaminants and preserve the scarce soil resource in the
Pukekohe and Pukekawa districts.

7.15. Subsurface drainage and percolation of water through soil as opposed to across land
is a key mitigation. lncreased focus on nitrogen may be to the detriment of these
mitigations. lt is the view of HortNZ that a balanced approach needs to be taken to
contaminant reductions across allthe 4 contaminants.

7 .16. The nitrogen reference point may be useful, but it should not be required at the property
level when there is a collective group seeking to manage discharges at a greater scale.

' There should be alternatives to the nitrogen reference point during the transitional
period, where it can be demonstrated that the absence of the nitrogen reference point
will not increase the overall level of discharges.

Decision sought:

7.17. Reword as proposed below:

Manage and require reductions in sub-catchment-wide diffuse discharges of
nitrogen, phosphorus, sediment and microbial pathogens from farming activities on
properties and enterprises by:
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a. Taking a tailored, risk based approach to define mitigation actions on the
land that will reduce diffuse discharges of nitrogen, phosphorus, sediment
and microbial pathogens, with the mitigation actions to be specified in a
Farm or Enterprise Environment Plan either assoclafed with a resource
consent, or in specific requirements established by participation in a
Certified lndustry Scheme; and

b. Requiring the same level of rigour in developing, monitoring and auditing
of mitigation actions on the land that is sef out in a Farm or Enterprise
Environment Plan, whether it is established with a resource consent or
through Certified lndustry Schemes; and

c. Establishing a Nitrogen Reference Point or proxv for theA property or
enterprise that is not part of a consented catchment collective manaqinq
a ranqe of properties as a sinqle qroup: and

d. Requiring the degree of reduction in diffuse discharges of nitrogen,
phosphorus, sediment and microbial pathogens fo be proportionate to the
amount of current discharge (those discharging more are expected to
make greater reductions) when assessed across all 4 contaminants, and
proportionate to the scale tailored to ensure reductions are tarqeted at
actions within the subcatchments that will improve the values of freshwater
specified within this plan. Of improving values water quality improvements
required in the sub-catchment; and

e. Requiring stock exclusion to be completed within 3 years following the
dates by which a Farm Environment Plan must be provided to the Council,
or in any case no later than 1 July 2026.

Policy 3: Tailored approach to reducing diffuse discharges from commercial vegetable
production systems/Te Kaupapa Here 3: He huarahi ka ita whakahingaihia hei whakaiti
i ngE rukenga roha i ngd piinaha arumoni heiwhakatupu hua whenua

Manage and require reductions in diffuse discharges of nitrogen, phosphorus, sediment and
microbial pathogens from commercial vegetable production through a tailored, property or
e nte rp rise-specifi c a ppro ach whe re :

a. Flexibility is provided to undertake crop rotations on changing parcels of land for
commercialvegetable production, while reducing average contaminant discharges over
time; and

b. The maximum area in production for a property or enterprise r's esfab/r'shed and capped
utilising commercialvegetable production data from the 10 years up to 2016; and

c. Establishing a Nitrogen Reference Point for each property or enterprise; and
d. A 10% decrease in the diffuse discharge of nitrogen and a tailored reduction in the

diffuse discharge of phosphorus, sediment and microbial pathogens is achieved across
the sector throigh the implementation of Best or Good Management Practices; and

e. ldentified mitigation actions are set out and implemented within timeframes specified in
either a Farm Environment Plan and associated resource consent, or in specific
requiremenfs esfabfished by participation in a Certified tndustry Scheme.

f. Commercial vegetable production enterprises that reduce nitrogen, phosphorus,
sediment and microbial pathogens are enabled; and

g. The degree of reduction in diffuse discharges of nitrogen, phosphorus, sediment and
microbial pathogens is proportionate to the amount of current discharge (those
discharging more are expected to make greater reductions), and the scale of water
quality improvement required in the sub-catchment.

7.18. HortNZ supports a policy platform that provides for:



. The essential aspects of the vegetable production industry in the Waikato.

. Targeted reductions required for vegetable growing that are fair given the impact
of the sector on water quality and the likely cost to the community of achieving
the targets.

. Protects existing production as a priority over any new production that is likely
to have a greater contribution of discharges.

. Protects the concept of an authorised farm enterprise through a capped area
controlled activity consent, that allows for rotation across new and existing land
parcels.

. Enables opportunities for new vegetable production through a new restricted
discretionary rule if the proposed operation can demonstrate a decrease in
discharges compared to the activity it is replacing. Those discharges should be
assessed across allfour contaminants as covered by the plan change.

. Ensures the proposed farm planning framework is practical and achievable for
growers.

7.19. lt is not necessary to refer to the nitrogen reference point in this policy as it is already
required by policy 2.

7.20. The outcomes sought by PC1 would be further advanced by providing an offsetting
mechanism for non-point source discharges.

Decision sought:

7.21. Amend Policy 3 as follows:

Manage and require reductions in diffuse discharges of nitrogen, phosphorus,
sediment and microbial pathogens from commercial vegetable production through
a tailored, property or enterprise-specific approach to consentinq discharqes where:

a. Flexibility is provided to undertake crop rotations on changing parcels of
land for commercial vegetable production, while reducing average
contaminant discharges over time; and

b. The maximum area in production for a property or enterprise is
esfab/ished and capped utilising commercial vegetable production data
sourced from the 10 years up to 2016; and

c. Establishing a Nitrogen Reference Point for each propefty or enterprises;
and

d. A 10% deereaee in the d tailored
reduction of no more than 5%o through the implementation of Best or
Good Management Practices rn the diffuse discharge of nitrogen,
phosphorus, and sediment is achieved across the sector through the
while recoonisinq:

o the absent or low risk of discharqes of microbial pathoqens from
commercial veoetable prod uction :

o the need to preserue aspects of commercial veqetable production
required to maintain domestic supplv of veqetables:

. the pressure on and scarcitv of land suitable for commercial
veoetable production. This pressure has recentlv increased as a

5 if it is considered that policy 3C should be retained HortNZ seeks changes to the wording: "Utilise proxv form svstems to aporoximote
o nitrooen reference point in recoonition thot OVERSEER is unlikelv to identifu o nitroqen reference point for commerciol veoetoble
production svstems thot is occurote enouoh for the ourpose".
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result of oreenfields expansion onto versatile land in the Auckland
reqion.

. prior implementation of Best or Good Management Practices; and
e. ldentified mitigation actions that are set out and implemented within

timeframes specified in either a Farm Environment Plan and associated
resource consent, or in specific requiremenfs esfab lished by participation
in a Certified lndustry Scheme or a collective enterprise manaoinq
discharqes as a qroup.

f. Commercial vegetable production enterprises that reduce can
demonstrate an overall reduction in the combined discharoes of nitrogen,
phosphorus, sediment and microbial pathogens (compared to the
existinq activitvl are enabled; and

g. The degree of reduction in diffuse discharges of nitrogen, phosphorus,
sediment and microbial pathogens rs proportionate to the amount of
current discharge (those discharging more are expected to make greater
reductions), and the scale of water quality improvement required in the
sub-catchment.

h. Consent will qenerallv be qranted for a term qreater than 15 vears
i. An offset measure may be proposed in an alternative location or locations

to the non-point source discharoe, for the purpose of ensurinq positive
effects on the environment to lessen anv residual adverse effects of the
discharqe(st that will or mav result from allowinq the activitv provided that
the:
i. Primarv discharqe does not result in anv siqnificant toxic adverse

effect at the non-point source discharqe location: and
ii. Offset measure provides an equivalent benefit for the values of

freshwater specified in this plan: and
iii. Offset measure occurs preferablv within the same sub-catchment

in which the primarv discharqe occurs and if this is not practicable.
then within the same Freshwater Manaqement Unit or a
Freshwater Manaqement Unit located upstream. and

vi. Offset measure remains in place for the duration of the consent
and is secured bv consent condition.

Policy 4: Enabling activities with lower discharges to continue or to be established while
signalling further change may be required in future/Te Kaupapa Here 4: Te tuku kia haere
tonu, kia whakattiria rinei ngi ttimahi he iti iho ng5 rukenga, me te tohu ake ikuanei
pea me panoni an6 hei ngE tau e heke maiana

Manage sub.catchment-wide diffuse discharges of nitrogen, phosphorus, sediment and
microbial pathogens, and enable existing and new low discharging activities to continue
provided that cumulatively the achievement of Objective 3 is not compromised. Activities and
uses currently defined as low dischargers may in the future need to take mitigation actions that
will reduce diffuse discharges of nitrogen, phosphorus, se,diment and microbial pathogens in
order for Objective 1 to be met.

7.22. HortNZ supports a policy platform that enables existing and new low discharging
activities to continue while recognising that low dischargers may in the future need to
take mitigation actions to reduce contaminants.

7.23. Asparagus production differs in nature from other commercial vegetable cropping
activities but is currently captured by the definition of commercial vegetable cropping.



HortNZ and the Asparagus lndustry Council are of the view that the perennial nature
of asparagus and the subsequently different discharges and cultivation regimes justify
treatment of asparagus is an existing or new low discharging activity.

Decision sought:

7.24. Retain as proposed.

7.25. Alter the definition of commercial vegetable cropping by deleting reference to
asparagus.

Policy 5: Staged approach/Te Kaupapa Here 5: He huarahiw6wEhi

Recognise that achieving the water quatity attribute targets set out in Table 11-1 will need to
be staged over 80 years, to minimise social disruption and allow for innovation and new
practices to develop, while making a staft on reducing discharges of nitrogen, phosphorus,
sediment and microbial pathogens, and preparing for further reductions that will be required in
subsequent regional plans.

7.26. The proposed plan change is not allocating discharge rights. The ten - year timeframe
to develop tools and methods for property level allocation is required. For this reason,
HortNZ seeks clarity within the plan that the discharge controls and methods are not
considered to be section 9 land use controls; because it is possible that grandparenting
of current discharges will prevent a more optimum allocation approach to be
established following the 1st'10 years that are covered by this plan change.

7.27. Following the first 10 years of transition it may be desirable to introduce a system of
land use controls that allocate discharges to parcels of land depending on the natural
features of land and climate. However, making these section 9 controls in the
transitional plan will severely hamper the ability to maintain rotations across shared
and leased land managed by commercial vegetable growers alongside their own land.
A significant feature of many commercial vegetable production enterprises is the high
proportion of leased blocks within an enterprise.

7.28. During implementation of rules requiring consent for commercial vegetable production
operations in high risk catchments in the Horizons region, significant impediments were
identified as a result of the discharge controls being adjudged land use controls as
well. Some of these impediments related to the status of affected parties to the consent
application. The same issues may end up being evident here.

Decision sought:

7.29. Retain staged approach as proposed, but clarify that discharge controls are not section
9land use rules.

7.30. Make consequential amendments to other policies and methods to give effect to the
relief sought.

Policy 6: Restricting land use change/Te Kaupapa Here 6: Te here i te panonitanga 5-
whakamahinga whenua

Except as provided for in Policy 16, land use change consent apptications that demonstrate an
increase in the diffuse discharge of nitrogen, phosphorus, sediment or microbial pathogens will
generally not be granted.
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Land use change consent applications that demonstrate clear and enduring decreases in
existing diffuse discharges of nitrogen, phosphorus, sediment or microbial pathogens will
generally be granted.

7.31. While HortNZ supports this policy, some improvements could be made to it. While the
policy relates to the noncomplying activity land use rule generally, the management
purpose of the policy relates to managing discharges so there is no overall increase in
the effects of those discharges.

7 .32. The policy would beneflt from an ability to assess the overall effect of an activity based
on spatial location and discharge footprint across all4 contaminants without restricting
any individual contaminant from increasing, should an assessment demonstrate that
on balance the activity has a lesser adverse effect.

7.33. HortNZ supports a clear consenting path for the approval of land use applications that
can demonstrate clear and enduring decreases in overall discharges when compared
to existing activities on the site.

7.34. HortNZ does not agree however that operations capable of demonstrating clear and
enduring decreases in existing diffuse discharges should be required to undertake an
application for a non-complying activity resource consent. They should be provided for
as a restricted discretionary activity.

Decision sought:

7.35. Amend the policy in the following way:

"Except as provided for in Policy 16, land-ase-ehaage consent applications under
Rule 3.11.5.7 that demonstrate on the balance an increase in the diffuse discharge
of nitrogen, phosphorus, sediment or microbial pathogens will generally not be
granted.

kna-use+mage @onsent applications that demonstrate on the balance clear and
enduring decreases in existing diffuse discharges of nitrogen, phosphorus, sediment
or microbial pathogens will generally be granted."

Policy 7: Preparing for allocation in the future/Te Kaupapa Here 7: Kia takat0 ki ngi
tohanga hei ng5 tau e heke mai ana

Prepare for further diffuse discharge reductions and any future propefty or enterprise-level
allocation of diffuse discharges of nitrogen, phosphorus, sediment and microbial pathogens
that will be required by subsequent regional plans, by implementing the policies and methods
in this chapter. To ensure this occurs, collect information and undertake research to support
this, including collecting information about current discharges, developing appropriate
modelling tools to estimate contaminant discharges, and researching the spatialvariability of
land use and contaminant /osses and the effect of contaminant discharges in different parts of
the catchment that w// assisf in defining 'land suitability'.

Any future allocation should consider the following principles:
a. Land suitability which reflects the biophysical and climate properties, the risk of

contaminant discharges from that land, and the sensitivity of the receiving water body,
as a starting point (i.e. where the effect on the land and receiving waters will be the
same, like land is treated the same for the purposes of allocation); and
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b. Allowance for flexibility of development of tangata whenua ancestral land; and
c. Minimise social disruption and cosfs in the transition to the 'land suitability' approach;
and
d. Future ailocationdecisions should take advantage of new data and knowledge.

7.36. The proposed plan change is not allocating discharge rights. The ten - year timeframe
to develop tools and methods for property level allocation is required and must be
supported by information gathering and research to inform future allocation.

7.37. HortNZ has developed a full set of discharge allocation principlesG and would reserve
the right to promote the full set of principles in any future plan change. lt is our view
that principle c) is not equitable if it does not fully embrace the "polluter pays" concept.
We suggest deletion of principle c) or modification of the principle to recognise the
polluter pays principle.

Decision sought:

7.38. Modify the policy as follows:

"Prepare for further diffuse discharge reductions and any future property or
enterprise-level allocation of diffuse discharges of nitrogen, phosphorus, sediment
and microbial pathogens that will be required by subsequent regional plans, by
implementing the policies and methods in this chapter. To ensure this occurs, collect
information and undertake research to support this, including collecting information
about current discharges, developing appropriate modelling tools to estimate
contaminant discharges, and researching the spatial variability of land use and
contaminanf /osses and the effect of contaminant discharges in different parts of the
catchment that willassrsf in defining 'land suitability'.

Any future allocation should consider the following principles:

a. Land suitability which reflects the biophysical and climate properties, the
risk of contaminant discharges from that land, and the sensitivity of the
receiving water body, as a starting point (i.e. where the effect on the land
and receiving waters will be the same, like land is treated the same for the
purposes of allocation); and

b. Allowance for flexibility of development of tangata whenua ancestral land;
and

c. Minimise seeial dis$tien and eests in the transitien te the 'land suitabili9'
appreaeh;-a*

d. Future allocation decisions should take advantage of new data and
knowledge. And:

e. Havinq reqard for the finite nature of Hiqh Class Soils
f. lncorporatinq the principle of "polluter pavs": meaninq that when assessed

across the balance of contaminant discharoes to water those havinq the
qreatest effect bear a proportionallv qreater cost of the transition."

Policy 8: Prioritised implementation/Te Kaupapa Here 8: Te raupapa o te
whakatinanatanga

6 http://hortnz.co.nzlassets/Natural-Resources-Documents/HortNZ-Nutrient-Allocation-Principles-Julv-16.pdf
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Prioritise the management of land and water resources by implementing Policies 2, 3 and 9,

and in accordance with the prioritisation of areas sef out in Table 3.1 1-2. Priority areas include:
a. Sub-catchments where there is a greater gap between the water quality targets in

Objective 1 (Table 3.1 1-1) and current water quality; and
b. Lakes Freshwater Management Units; and
c. Whangamarino Wetland.

ln addition to the prioity sub-catchments listed in Table 3.11-2, the 75th percentile nitrogen
leaching value dischargers will also be prioritised for Farm Environment PIans.

7.39. Hort NZ partially supports a sub-catchment approach that prioritises the management
of land and water resources, however notes that this policy is more related to the timing
of stock exclusion given that all commercial vegetable production requires consent by
the same date.

7.40. While HortNZ can see some benefits in a sub- catchment approach, grower operations
do not neatly fit into subcatchments. Rotations are likely to vary across subcatchments
on a yearly basis. This variance is unlikely to be large but in our view the management
of enterprises across a number of subcatchments should be enabled given the scarcity
of the land resource available for commercial vegetable cropping and the difficulty of
managing multiple consents for the discharges across each subcatchment and
balancing within the current capped area for each subcatchment referred to in the
consents.

Decision sought:

7.41. Retain as proposed, but add to this policy or another if more appropriate an enabling
policy that allows for the management of horticultural enterprises between
subcatchments to recognise there will be a minimal overall variance in proportion of
vegetable cropping across all enterprises in each subcatchment at any one time.

Policy 9: Sub-catchment (including edge of field) mitigation planning, co-ordination and
fundingffe Kaupapa Here 9: Te whakarite mahiwhakangdwari, mahi ngdtahi me te p0tea
m6 te riu k6awSwa (tae atu ki ngd taitapa)

Take a pioritised and integrated approach to sub-catchment water quality management by
undeftaking sub-catchment planning, and use this planning to support actions including edge
of field mitigation measures. Support measures that efficiently and effectively contribute to
water quality improvemenfs. Ihis approach includes:
a. Engaging early with tangata whenua and with landowners, communities and potential

funding partners in sub-catchments in line with the priority areas listed in Table 3.11-2;
and

b. Assessing the reasons for current water quality and sources of contaminant discharge,
at various sca/es in a sub-catchment; and

c. Encouraging cost-effective mitigations where they have the biggest effect on improving
water quality; and

d. Allowing, where multiple farming enterprises contribute to a mitigation, for the resultant
reduction in diffuse discharges to be apportioned to each enterprise in accordance with
their respective contribution to the mitigation and their respective responsibility for the
ongoing management of the mitigation.

7.42. Given that this policy speaks to the management of subcatchment wide discharges, it
is an appropriate place to enable the collaborative management of discharges at a
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scale greater than a single farm. Farmer / catchment collectives managing discharges
as a single enterprise within a subcatchment or a water management unit are very
likely to achieve environmental outcomes in a more coordinated and effective way.

7.43. lt is accepted that farming activities with moderate to high levels of contaminant
discharge to waterbodies should reduce the effect of those discharges. However, there
is no provision in the plan to offset the effects of diffuse discharges by providing
mitigations beyond the farm boundary. The inclusion within this policy of the words
"edge of field" makes it difficult to see how this policy can currently provide for a
collaborative approach if not all mitigations are proposed to be considered. We suggest
that these words are deleted from the policy.

7.44. Proposed Policy 3.11.3.9 should be modified to provide for offsetting where it can be
demonstrated there will be a commensurate effect on the restoration of the health and
well-being of the Waikato River.

7.45. The policy should enable a consenting pathway for groups that form to take
responsibility for contaminant reductions by implementing a combination of catchment
and paddock scale mitigations that are able to be measured and reported.

7.46. ln order to assess the ability of the farmer/catchment collective to achieve reduction
targets at the time of resource consent application; will be necessary to provide the
Councilwith a creditable natural resource accounting framework. The framework must
be able to model the likely effectiveness of a suite of discharge mitigations.

7.47. For a decision to be made by the council any lodged proposal would need to be
assessed against catchment load targets and/or instream concentration targets
specified within the plan. This is a key reason for HortNZ to seek the insertion into this
plan of a schedule listing 10-year load targets for each contaminant by subcatchment.
Changes sought to this policy proposed to be supported by some consequential
changes to methods. These are also outlined in the submission.

Decision sought:

7.48. Amend Policy 9 as follows:

Policy9:Sub.catchment@mitigationplanning,co.
ordination and funding/Te Kaupapa Here 9: Te whakarite mahi
whakangiwari, mahi ngEtahi me te piitea m6 te riu k6awiwa (tae atu ki ngi
taitapa)

Take a prioritised and integrated approach to sub-catchment water quality
management by undertaking sub-catchment planning, and use this planning to
support actions including edge of field mitigation measures_and ca'tchmen!
collective responses. Support measures that efficiently and effectively contribute
to water quality improvements. This approach includes:
a. Engaging early with tangata whenua and with landowners, communities

and potential funding paftners in sub-catchments in line with the priority
areas listed in Table 3.11-2; and

b. Assessrng the reasons for current water quality and sources of
contaminant discharge, at various sca/es in a sub-catchment; and

c. Encouraging cost-effective mitigations where they have the biggest effect
on improving water quality; and
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da. Enable the collaborative manaqement of discharqes at a scale qreater
than a sinqle farm and provide a consentinq pathwav for qroups that form
to take responsibilitv for contaminant reductions bv implementing a
combination of catchment and paddock scale mitiqations that are able to
be measured and reported.

d. Allowing, where multiple farming enterprises contribute to a mitigation, for
the resultant reduction in diffuse discharges fo be apportioned to each
enterprise in accordance with their respective contribution to the mitigation
and their respective responsibility for the ongoing management of the
mitigation.

e. Provide for offsettino where it can be demonstrated there will be a
commensurate effect on the restoration of the health and well-beinq of the
Waikato River.

Policy 10: Provide for point source discharges of regional significance/Te Kaupapa Here
10: Te whakatau i ngi rukenga i ngd p0 tuwha e noho tipua ana ki te rohe

When deciding resource consent applications for point source discharges of nitrogen,
phosphorus, sediment and microbial pathogens to water or onto or into land, provide for the:
a. Continued operation of regionally significant infrastructure'; and
b. Continued operation of regionally significant industry'.

Decision sought:

7 .49. Ensure that the recognition in the RPS for agriculture as a regionally significant industry
is given equal weight when ensuring that point source discharges are to give effect to
the targets of the Vision and Strategy as outlined in Table 3-1 1-1 .

7.50. Make consequential amendments to the proposed changes to existing objectives,
policies and rules relating to point source discharges that are contained within Part D
of this notified proposed Plan Change to give effect to the relief described in 7.49 of
this submission above.

Policy 11: Application of Best Practicable Option and mitigation or offset of effects to
point source discharges/Te Kaupapa Here 11: Te whakahdngai i te K6whiringa ka Tino
Taea me ngi mahiwhakangEwari pdnga; te karo rinei i ngi pEnga ki ngi rukenga i ngE
p0 tuwha

Require any person undertaking a point source discharge of nitrogen, phosphorus, sediment
or microbial pathogens to water or onto or into land in the Waikato and Waipa River catchments
to adopt the Best Practicable Option* to avoid or mitigate the adverse effects of the discharge,
at the time a resource consent application is decided. Where it is not practicable to avoid or
mitigate all adverse effects, an offset measure may be proposed in an alternative location or
locations to the point source discharge, for the purpose of ensuring positive effects on the
environmenf fo /essen any residual adverse effects of the discharge(s) that will or may result
from allowing the activity provided that the:
a. Primary discharge does not result in any significant toxic adverse effect at the point

source discharge location; and
b. Offset measure is for the same contaminant; and
c. Offset measure occurs preferably within the same sub-catchment in which the primary

discharge occurs and if fhis is not practicable, then within the same Freshwater
Management lJnit or a Freshwater Management lJnit located upstream, and
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7.51. HortNZ supports offsetting policy and methods as a practical tool for mitigating the
effects of discharges within a catchment.

7.52. The policy and method should be extended to non-point source discharges where the
same environmentaloutcomes can be achieved.

Decision sought:

7.53. Retain as proposed.
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8. S.Il.4tMPLEMENTATIONMETHODS/NGATIKANGAWHAKATINANA

3.11.4.1Working with others/Te mahi tahi me 6tehi atu

8.1. HortNZ supports a collaborative approach to the implementation of PC1.

Decision sought:

8.2. Retain as proposed.

3.11.4.2 Gertified lndustry Scheme/Te kaupapa E-ahumahi kua whai tohu

8.3. HortNZ supports the development of an industry certification process for industry
bodied as per the standards outlined in Schedule 2.

Decision sought:

8.4. Retain as proposed.

3.11.4.3 Farm Environment Plans/Ng5 Mahere Taiao i-Pimu

8.5. HortNZ supports the use of Farm Environment Plans to assist with achieving the
outcomes sought through PC1.

8.6. HortNZ also supports the development of a certification process for professionals to
develop, certify and monitor Farm Environment Plans and the use of third party audits.
HortNZ has considerable evidence working with other local authorities (e.9. ECAN) to
enable the quality assurance scheme NZGAP to be recognised in delivering, managing
and auditing grower's environmental requirements and good management practices.

Decision sought:

8.7. Retain as proposed.

3.11.4.5 Sub-catchment scale planning/Te whakamdherehere m6 te whdnuitanga o ngi
riu k6awaawa

Waikato Regional Council will work with others to develop sub-catchment scale plans (where
a catchment plan does not already exist) where it has been shown to be required. Sub-
catchment sca/e planning will:
a. ldentify the causes of cunent water quality decline, identify cost-effective measures to bing
about reductions in contaminant discharges, and coordinate the reductions required at a
property, enterprise and sub-catchment sca/e (including recommendations for funding where
there is a public benefit identified).
b. Align works and seruices to reduce nitrogen, phosphorus, sediment and microbial pathogen
discharges including iparian management, targeted reforestation, constructed wetlands,
sediment traps and sediment detention bunds.
c. Assess and determine effective and efficient placement of constructed wetlands at a sub-
catchment scale to improve water quatity.
d. Support research that addresses fhe management of wetlands, including development of
techniques to monitor ecological change and forecasting evolution of wetland characteristics
resulting from existing land use in the wetland catchments.
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e. lntegrate the regulatory requirements to fence waterways with the requirements for effective
drainage scheme management.
f. Coordinate funding of mitigation work by those contributing to water quality degradation, in
proportion to that contibution.
g. Utilise public funds to support edge of field mitigations where fhose mitigations provide
si g nifi cant p u b I ic ben efit.

8.8. Hort NZ supports a sub-catchment approach that priorities the management of land
and water resources. ln our view the method could be helpfully modified to include
support for management of discharges by a group/catchment collective that has
verified their approach through the use of approved decision support tools. The
creation of accounting frameworks at the subcatchment level is a direct benefit to
Waikato Regional Council because it increases the opportunity for collective
management at a large-scale. lt also provides data or modelling information at a far
more discreet scale.

Decision sought:

8.9. Modify as proposed.

Waikato Regional Council will work with others to develop sub-catchment scale
plans and decision support tools (where a catchment plan or tool does not already
exist) where it has been shown to be required. Sub-catchment sca/e planning will:

a. ldentify the causes of current water quality decline, identify cost-effective
measures to bring about reductions in contaminant discharges, and coordinate
the reductions required at a propefty, enterprise and sub-catchment sca/e
(including recommendations for funding where there is a public benefit
identified).

b. Align works and services fo reduce nitrogen, phosphorus, sediment and
microbial pathogen discharges including riparian management, targeted
reforestation, constructed wetlands, sediment traps and sediment detention
bunds.

c. Assess and determine effective and efficient placement of constructed
wetlands at a sub-catchment sca/e to improve water quality.

d. Support research that addresses fhe management of wetlands, including
development of techniques to monitor ecological change and forecasting
evolution of wetland characteristics resulting from existing land use in the
wetland catchments.

e. lntegrate the regulatory requirements to fence waterways with the
requirements for effective drainage scheme management.

f. Coordinate funding of mitigation work by those contributing to water quality
degradation, in proportion to that contribution.

g. Utilise public funds to support edge of field or catchment scale mitigations
where fhose mitigations provide significant public benefit.

h. ln support of method 3.11.4.7. utilise (and coordinate the management ofl
public funds to share the cost of constructinq decision support tools meetinq
the criteria specified in Schedule 1C Table XX.

3.11.4.6 Funding and implementationffe ptitea me te whakatinanatanga

8.10. Hort NZ supports the identification in the plan of Council's commitment to securing
funding to implement PC1 through the annual plan and long term plan process. There



may be opportunities for collaborative actions (e.9. offsetting) where funding from a
variety of sources could support effective discharge management and environmental
enhancement.

Decision sought:

8.11. Retain as proposed.

3.11.4.7 lnformation needs to support any future allocation/Ngi pErongo e hiahiatia ana
hei taunaki i ngd tohanga o anamata

a. lmplementing processes that will support the setting of property or enterprise-level diffuse
discharge limits in the future.
b. Researching:
i. The quantum of contaminants that can be discharged at a sub-catchment and Freshwater
Management Unit^ sca/e while meeting the Table 3.11-1 water quality attribute^ targets^
ii. Methods to categorise and define'land suitability'.
iii. Tools for measuring or modelling discharges from individual properties, enterprises and sub-
catchments, and how this can be related to the Table 3.1 1-1 water quality attribute^ targets^.

8.12. The proposed plan change is not allocating discharge rights. The ten - year timeframe
to develop tools and methods for property level allocation is required and must be
supported by information gathering and research to inform future allocation.

8.13. This makes the methods on information gathering are integral to the success of the
plan. The creation of accounting frameworks at the subcatchment level is a direct
benefit to Waikato Regional Council because it increases the opportunity for collective
management at a large-scale. lt also provides data or modelling information at a far
more discreet scale. But in the interests of transparency it will be important that this
information is available to the public.

Decision sought:

8.14. Amend as proposed:

a. lmplementing processes that will support the setting of property or enterprise-
level diffuse discharge limits in the future.
b. Researching and makino publiclv available:

i. The quantum of contaminants that can be discharged at a sub-
catchment and Freshwater Management Unit^ sca/e while meeting the
Table 3.1 1-1 water quality attribute^ targets^ and / or subcatchment load
tarqets identified Schedule 1C Table XX.
ii. Methods to categorise and define'land suitability'.
iii. Tools for measuring or modelling discharges from individual propefties,
enterprises and sub-catchments, and how this can be related to the Table
3.11-1 water quality attribute^ targets" and / or subcatchm
identified Schedule 1C Table XX.

c. Prior to Jan 2019. bv workinq with the Foundation of Arable Research.
Horticulture New Zealand and The Pukekohe Veqetable Growers Association to
develop a proxy nitroqen reference point for enterprises manaqing multiple
properties and crops using a model or method approved bv the Chief Executive
of Waikato Reqional Council.

38



3.11.4.8 Reviewing Chapter 3.11 and developing an allocation framework for the next
Regional Planffe arotake ite Upoko 3.11, te whakarite hoki it6tehi anga toha m6 te
Mahere i-Rohe e whai ake ana

8.15. The proposed plan change is not allocating discharge rights. The ten - year timeframe
to develop tools and methods for property level allocation is required and must be
supported by information gathering and research to inform future allocation.

Decision sought:

8.16. Retain as proposed.

3.1'1.4.9 Managing the effects of urban developmenUTe whakahaere i ngi p6nga o te
whanaketanga d-t5one

Waikato Regional Council will:
a. Continue to work with territorial authorities to implement the Waikato Regional Policy
Statement set of principles that guide future development of the built environment which
anticipates and addresses cumulative effects over the long term.
b. When undertaking sub-catchment scale planning under Method 3.11 .4.5 in urban sub-
catchments engage with urban communities fo raise awareness of water quality issues, and to
identify and implement effective solutions for the urban context.

8.17. Urbanisation of rural land typically results in a degradation of water quality and can
adversely affect those water resource rural production systems rely on. Wetlands,
lakes, rivers and groundwater resources should be protected from the adverse effects
of urban related subdivision and land disturbance.

8.18. To achieve this, better locational decisions must be made about where and how urban
growth is provided. lt is the opinion of HortNZ that this has not been the case in a recent
change to the Waikato District Plan (Plan Change 16 - Tuakau Structure Plan (Stage
1)- Residential and lndustrial Rezoning (Waikato Section And Franklin Section). The
Future Urban Zone of Auckland and the future urban areas proposed through the
Tuakau Structure Plan will be less than 2.5km apart and fall across rural production
systems that are a critical part of the food supply system. lt is the opinion of HortNZ
that through this plan change and structure plan the Waikato District Council has
chosen housing over food production when alternatives to meeting housing demand
have not been fully considered and where food production opportunities will be lost
forever.

8.19. ln addition, a proportion of the urbanisation planned feeds into the Whakapipi and
Tutuenui Stream headwaters. lf the trend in water degradation continues despite
grower practices and commitments being implemented, growers should not be held
responsible for the degradation. The only way to prevent this is to measure, model or
monitor the effects of urban discharges on water quality in places where urbanisation
is occurring.

8.20. Hort NZ suggests the method should reflect the new'avoidance' approach promoted
in the development principles for new development specified in 6A(m) of the Waikato
Regional Policy Statement:

'm) avoid as far as practicable adverse effecfs on natural hydrological
characteristics and processes (including aquifer recharge and flooding
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patterns), soil stability, water quality and aquatic ecosystems including through
methods such as low impact urban design and development (LIUDD);"

Decision sought:

8.21. Amend 3.11.4.9 as follows:

"Waikato Regional Council will :

a. Continue to work with territorial authorifies fo implement the Waikato

::,!:ir;:ri;l"l"r;#,xni'fx!;l il#ii{t1ffi,
resources and discharoe of contaminates from urban activities into the
urban environment.

b. When undertaking sub-catchment sca/e planning under Method 3.11.4.5 in
urban sub-catchments engage with urban communities fo ralse awareness
of water qualityissues, and to identify and implement effective solutions for
the urban context.

c. Assess the contribution of contaminants to waterbodies from urban areas
over time to ensure that urban discharqes are accounted for. to allow
responsibilitv for manaqinq urban discharqes to be allocated.

d. ln evaluatinq c. above. publiclv report the assessment of contributions and
their assessed effect on values for freshwater identified in this plan chanqe."

3.'11.4.10 Accounting system and monitoringffe piinaha kaute me te aroturuki

Waikato Regional Council will establish and operate a publicly available accounting system
and monitoring in each Freshwater Management tJnit^, including:
a. Collecting information on nitrogen, phosphorus, sediment and microbial pathogen levels in
the respective fresh water bodies in each Freshwater Management Unit^ from:

i. Council's existing river monitoring network; and
ii. Sub-catchments that are currently unrepresented in the existing monitoring network;

and
iii. Lake Freshwater Management lJnits^.

b. lJsing the information collected to establish the baseline data for compiling a monitoring plan
and to assess progress towards achieving the Table 1 1-1 water quality attibute^ targets^; and
c. Using state of the environment monitoring data including biological monitoring fools such as
the Macroinvertebrate Community lndex to provide the basis for identifying and reporting on
long-term trends; and
d. An information and accounting system for the diffuse discharges from properties and
enterprises that supporls the management of nitrogen, phosphorus, sediment and microbial
pathogens diffuse discharges at an enterprise or property scale.

8.22. Development of a freshwater management unit based accounting system will give
effect to the NPSFM. Hort NZ has made submissions on other methods in this plan to
support the development of accounting frameworks.

8.23. Given the requirement to move to property based allocation within the next 10 years,
regional Council should be seeking to coordinate public and private investment in
accounting frameworks. There are likely to be applications for sub- catchment
accounting frameworks to be adopted as decision support tools for managing
catchment discharges collectively. The regional Council should be focused on setting



up the framework that connects the subcatchments decision support tools to provide a

holistic view of resource allocation within the Waikato River catchment.

Decision sought:

8.24. Amend as proposed.

Waikato Regional Councilwill establish and operate a publicly available accounting
sysfem and monitoring in each Freshwater Management Unit^, including:

a. Collecting information on nitrogen, phosphorus, sediment and microbial
pathogen levels in the respective fresh water bodies in each Freshwater
Management Unit^ from.

i. Council's existing river monitoring network; and
ii. Sub-catchments that are currently unrepresented in the existing
monitoring network; and
iii. Lake Freshwater Management Units^.

b. Using the information collected to establish the baseline data for compiling a
monitoring plan and fo assess progress towards achieving the Table 11-1
water quality aftribute^ targets^; and

c. Using sfafe of the environment monitoring data including biological
monitoring tools such as the Macroinvertebrate Community lndex to provide
fhe basis for identifying and reporting on long-term trends; and

ca. Produce a framework model for the qreater Waikato River and surroundinq
land usino the best available data. that can be adapted to include new
decision support tools at the subcatchment level.

d. An information and accounting sysfem for the diffuse discharges from
properties and enterprises that supports the management of nitrogen,
phosphorus, sediment and microbial pathogens diffuse discharges at an
subcatchment. enterprise or property sca/e.

3.11.4.11 Monitoring and evaluation of the implementation of Chapter 3.11/Te aroturuki
me te arotake i te whakatinanatanga o te Upoko 3.11

8.25. HortNZ supports a practical monitoring and evaluation program and in particular
working with industry to collate information on the functioning and success of any
Certified lndustry Scheme.

Decision sought:

8.26. Retain as proposed.

3.11.4.12 Support research and dissemination of best practice guidelines to reduce
diffuse discharges/Te taunaki ite rangahautanga me te tuaritanga o ngi aratohu m6 ngi
mahi tino whai take hei whakaiti i ngd rukenga roha

8.27. HortNZ has considerable evidence working with other local authorities (e.9. ECAN) to
enable the quality assurance scheme NZGAP to be recognised in delivering, managing
and auditing grower's environmental requirements and good management practices.

Decision sought:

8.28. Retain as proposed.
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9. 3.11.5 Rules/Ngd Ture

3.11.5.1 Permitted Activity Rule - Small and Low lntensity farming activitiesffe Ture m6
ng5 Mahi e Whakaaetia ana - Ngi mahi iti, ngi mahi pSiti hoki i runga pimu

9.1. Hortnz supports recognition and enablement of low intensity farming systems. This is
particularly important for the fruit production sector. The regional plan must continue to
recognise permanent fruit production as a low intensity farming activity that is entitled
to expand without excessive limitations through the ten-year transitional period. HortNZ
supports the minimum requirements for registration and reporting on low intensity
farming systems and that they remain a permitted activity.

Decision sought:

9.2. Retain as proposed.

3.11.5.5 Controlled Activity Rule - Existing commercial vegetable production/Te Ture
m6 ngi Mahi ka ita Whakahaerehia - Te whakatupu hua whenua i-arumoni o te wi nei

Rule 3.11 .5.5 - Controlled Activity Rule - Existing commercial vegetable production

The use of land for commercial vegetable production and the associated diffuse discharge of
nitrogen, phosphorus, sediment and microbial pathogens onto or into land in circumstances
which may result in those contaminants entering water, is a permitted activity until 1 January
2020, from which date it shall be a controlled activity (requiring resource consent) subject to
the following standards and terms:

a. The propefty is registered with the Waikato Regional Council in conformance with
Schedule A; and

b. A Nitrogen Reference Point is produced for the property or enterprise in
conformance with Schedule B and provided to the Waikato Regional Council at
the time the resource consent application is lodged; and

c. Cattle. lorsee gleer and pigs are excluded from water bodies in conformance
with Schedule C; and

d. The land use is registered to a Certified lndustry Scheme; and
e. The areas of land, and their locations broken down by sub-catchments [refer to

Table 3.11-21, that were used for commercial vegetable production within the
property or enterprise each year in the period 1 July 2006 to 30 June 2016,
together with the maximum area of land used for commercial vegetable
production within that period, shall be provided to the Council; and

f. The total area of land for which consent r's soughf for commercial vegetable
production must not exceed the maximum land area of the propefty or enterprise
thatwas used for commercialvegetable production during the period 1 Juty 2006
to 30 June 2016; and

g. Where new landis proposed to be used for commercialvegetable production, an
equivalent area of land must be removed from commercialvegetable production
in order to comply with standard and term f.; and

h. A Farm Environment Plan for the property or enterprise prepared in conformance
with Schedule 1 and approved by a Ceftified Farm Environment Planner is
provided to the Waikato Regional Council at the time the resource consent
application is lodged.

Matters of Control
Waikato Regional Councilreserues control over the following matters:
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i. The content of the Farm Environment Plan.
ii. The maximum area of land to be used for commercialvegetable production.
iii. The actions and timeframes for undertaking mitigation actions that maintain or

reduce the diffuse discharge of nitrogen, phosphorus or sediment to water or to
land where fhose contaminants may enterwater, including provisions to manage
the effects of land being retired from commercial vegetable production and
provisions to achieve Policy 3(d).

iv. The actions and timeframes to ensure that the diffuse discharge of nitrogen does
not increase beyond the Nitrogen Reference Point for the property or enterprise.

v. The term of the resource consent.
vi. The monitoring, record keeping, reporting and information provision requirements

for the holder of the resource consent to demonstrate and/or monitor compliance
with the Farm Environment Plan.
vii. The time frame and circumsfances under which the consent conditions may
be reviewed.

viii Procedures for reviewing, amending and re-ceftifying the Farm Environment Plan.

Notification:
Consent applications will be considered without notification, and without the need to obtain
written approval of affected persons

Advisory note: Under section 20A(2) of the RMA a consent must be applied forwithin 6 months
of 1 January 2020, namely by 1 July 2020.

9.3. HortNZ supports Rule 3.1 1.5.5 that provides a Controlled Activity non-notified consent
pathway that recognises and provides for:

. The essential aspects of the vegetable production industry in the Waikato.

. Targeted reductions required for vegetable growing that are fair given the impact
of the sector on water quality and the likely cost to the community of achieving
the targets.

. Protection of existing production as a priority over any new production that is
likely to have a greater contribution of discharges.

. Protection of the concept of an authorised farm enterprise through a capped area
controlled activity consent, that allows for rotation across new and existing land
parcels.

. Ensures the proposed farm planning framework is practical and achievable for
growers.

Decision sought:

9.4. Amend as proposed below:

3.11.5.5 Controlled Activity Rule - Discharqe of contaminants from existing
commercial vegetable production/Te Ture m6 ngd Mahi ka dta Whakahaerehia
- Te whakatupu hua whenua d-arumoni o te wE nei

The use ef land fer eemmereial vegetable predaetien and the asseeiated diffuse
discharge of nitrogen, phosphorus, sediment and microbial pathogens onto or into
land from commercial veqetable production in circumstances which may result in
those contaminants entering water, is a permitted activity until 1 January 2020, from
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which date it shall be a controlled activity (requiring resource consent) subject to the
following standards and terms:

The propefty is registered with the Waikato Regional Council in
conformance with Schedule A; and
A Nitrogen Reference Point i iw-n

:

i in conformance with Schedule B; or
ii Through use of a proxy farm system;

to approximate the nitrogen reference, is produced for the property, enterprise or
catchment collective and provided to the Waikato Regional Council at the time
the resource consent application is lodged; and
Cattle, horses, deer and pigs are excluded from water bodies in
conformance with Schedule C; and
The land use is registered to a Certified lndustry Scheme; and
The areas of land, and their locations broken down by sub-catchments
[refer to Table 3.11-2], that were are used for commercial vegetable
production within the property or enterprise
W, together with the maximum area of land used for
commercialvegetable production within the period 1 Julv 2006 to 30 June
2016 thet period, shall be provided to the Council; and
The total area of land across all subcatchments qrown in forwhich consent
ls soughf for commercial vegetable production must not exceed the
maximum land area of the property or enterprise that was used for
commercialvegetable production during the period 1 July 2006 to 30 June
2016; and
Where new land is proposed to be used for commercial vegetable
production, an equivalent area of land must be removed from commercial
vegetable production in order to comply with standard and term f.; and
A Farm Environment Plan for the property or enterprise prepared in
conformance with Schedule 18 and approved by a Certified Farm
Environment Planner (commercial vegetable crops) is provided to the
Waikato Regional Council at the time the resource consent application is
lodged.

Matters of Control
Waikato Regional Councilreserves control over the following mafters:

The content of the Farm Environment Plan.

The maximum area of land to be used for commercial vegetable
production.

iii. The actions and timeframes for undertaking mitigation actions that
maintain or reduce the diffuse discharge of nitrogen, phosphorus or
sediment to water or to land where fhose contaminants may enter
water, including provisions to manage the effects of land being retired
from commercial vegetable production and provisions to achieve
Policy 3(d).

iv. The actions and timeframes to ensure that the diffuse discharge of
nitrogen from activities existinq prior to 2016 do not increase beyond
the Nitrogen Reference Point for the property or enterprise.

v. The term of the resource consent.

a.

b.

c.

d.

e.

g.

h.



vi. The monitoring, record keeping, reporting and information provision
requirements for the holder of the resource consent to demonstrate
and/or monitor compliance with the Farm Environment Plan.

vii. The time frame and circumsfances under which the consent conditions
may be reviewed.

viii Procedures for reviewing, amending and re-certifying the Farm
Environment Plan.

Notification:
Consent applications will be considered without notification, and without the
need to obtain written approval of affected persons

Advisory nofes: Under section 204(2) of the RMA a consent must be applied
for within 6 months of 1 January 2020, namely by 1 July 2020.

Consents will qenerallv be qranted for a term not less than 15 vears.

3.11.5.6 Restricted Discretionary Activity Rule - The use of land for farming activities/Te
Ture mO ng5 k6whiringa mahi e herea ana - te whakamahinga o te whenua m6 ngd
mahinga pimu

Rule 3.11 .5.6 - Restricted Discretionary Activity Rute - The use of land for farming activities

The use of tand for farming activities that does not comply with the conditions, standard or
terms of Rules 3.11.5.1 to 3.11.5.5 and the associated diffuse discharge of nitrogen,
phosphorus, sediment and microbial pathogens onto or into land in circumstances which may
result in those contaminants entering water is a restricted discretionary activity (requiring
resource consent).

Waikato Regional Councilresfncfs its discretion over the following matters:
i. Cumulative effects on water quality of the catchment of the Waikato and Waipa

Rivers.
ii. The diffuse discharge of nitrogen, phosphorus, sediment and microbial

pathogens.
iii. The need for and the content of a Farm Environment Plan.
iv. The term of the resource consent.
v. The monitoring, record keeping, reporting and information provision requirements

for the holder of the resource consent.
vi. The time frame and circumsfances under which the consent conditions may be

reviewed.
vii.The matters addressed by Schedules A, B and C.

Notification:
Consent applications witt be considered without notification, and without the need to obtain
wriften approval of affected persons

9.5. HortNZ supports Rule 3.11.5.6 that provides a Restricted Discretionary Activity status
and non-notification path for the use of land for farming activities that does not comply
with the conditions, standard or terms of Rules 3.11.5.1 to 3.11.5.5 and the associated
diffuse discharges onto or into land in circumstances which may result in those
contaminants entering water.
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9.6. HortNZ also supports extending the rule to provide for new commercial vegetable
cropping activities that can demonstrate reductions in contaminant discharge when
assessed across all of the contaminants. lt is unlikely that all applications would be
able to demonstrate this; because many farming activities that currently exist would
most probably be assessed to have a lower level of discharges than would be possible
to achieve with a commercialvegetable production operation.

9.7. However, some other activities are likely to have a greater level of adverse effect than
a new commercial vegetable production system would have. For example sheep and
beef finishing platforms with high stocking rates, some dairy systems and potentially
other mixed systems.

9.8. The effect of contaminants on the values protected by this plan change will vary
depending on the subcatchment and location of the enterprise. ln
catchments/subcatchments where microbiological contamination is causing significant
adverse effects on values, commercial vegetable production may be a mitigation that
reduces the microbiological load and its concurrent effect on values.

9.9. This is why it is important for the plan to provide for spatially different assessments. lt
is noted that a non-complying activity application could be lodged under the notified
version of PC 1 , however HortNZ does not feelthis provide significant enough incentive
for operations that are likely to have a lower impact. Given the acknowledged
significant costs involved in implementing PC 1 will be important to encourage
economically viable alternatives that have a lesser footprint then existing activities. The
noncomplying activity status that would be applied to any commercial vegetable
production land conversion is considered too onerous. The appropriate assessment to
be conducted within a restricted discretionary activity application.

Decision sought:

9.10. Amend as proposed.

Rule 3.11.5.6 - Restricted Discretionary Activity Rule - The ase ef land fer
Disch arqes from farming activities

Discharqes related to the use of land for farming activities that either:
g) cannot comply with the conditions, standard or terms of Rules 3.11.5.1 to

3.11.5.5 and the associated diffuse discharge of nitrogen, phosphorus,
sediment and microbial pathogens onto or into land in circumstances which
mayresultinthosecontaminantsenteringwater)@

b) is for new commercialvegetable cropping that can demonstrate a lesser effect
from the contaminant discharge compared with the existing activity (when the
diffuse discharges of nitrogen, phosphorus, sediment and microbial
pathogens are considered together);

ls a restricted discretionaru activitv (requirino resource consentl.

Waikato Regional Councilresfricfs its discretion over the following matters:
i. Cumulative effects on water quality of the catchment of the Waikato
and Waipa Rivers.



ii. The diffuse discharge of nitrogen, phosphorus, sediment and microbial
pathogens.
iii. The need for and the content of a Farm Environment Plan.
iv. The term of the resource consent.
v. The monitoring, record keeping, reporting and information provision
requirements for the holder of the resource consent.
vi. The time frame and circumsfances under which the consent
conditions may be reviewed.
vii. The matters addressed by Schedules A, B and C.
viii. With respect to applications made under 3.11.5.6 bl. the relevant
clauses of policv 37

Notification:
Consent applications will be considered without notification, and without
the need to obtain written approval of affected persons

9.11. Seek new restricted discretionary rule for a collective catchment consent to manage
within a group the outcomes specified in schedules to this plan.

Decision sought:

9.12. lnsert new rule as drafted below:

Rule 3.11 .5.X - Restricted Discretionaru Activitv Rule - The manaqement of
contaminants from farmino activities bv a catchment collective

The manaqement of diffuse discharqes of nitrooen. phosphorus, sediment and
microbial pathoqens onto or into land bv a catchment collective in
circumstances which mav result in those contaminants enterinq water is a
restricted di scretion aru activitv ( req u i rinq re sou rce co n se ntl.

Waikato Reqional Council restricts its discretion over the followinq matters.
i. Cumulative effects on water qualitv of the catchment of the Waikato and

.. Waipa Rivers.
ii. The diffuse discharqe of nitroqen. phosphorus. sediment and microbial

pathoqens.
iii. Achievino the contaminant load reduction tarqets specified for each for

subcatchment in Schedule 1C Table XX
iv. The mafter set out in Schedule 1C Catchment Collectives.
v. The term of the resource consent. Minimum 15 vears.
vi. The monitorino. record keepino. reportinq and information provision

reouirements for the holder of the resource consent.
vii. The time frame and circumstances under which the consent conditions mav

be reviewed.
viii. The matters addressed bv Schedules A and C and the Nitroqen Reference

Point beino.
1. ln conformance with Schedule B; or

2. Determined through use of proxy farm systems to approximate the
nitrogen reference for the catchment collective; or

7 All except clause b of policy 3
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3. Through modelling a series of collective mitigations that are estimated
sufficient to meet the load limit targets, in accordance with the criteria
in schedule 1C.

Notification:
Consent applications will be considered without notification. and without the need
to obtain written approval of affected persons

3.11.5.7 Non-Complying Activity Rule - Land Use Changeffe Ture m6 ngi mahi kEore e
whai i ngi ture - Te Panonitanga d-Whakamahinga Whenua

Rule 3.11.5.7 - Non-Complying Activity Rule - Land Use Change

Notwithstanding any other rule in this Plan, any of the following changes in the use of land from
that which was occuring at 22 October 2016 within a property or enterprise located in the
Waikato and Waipa catchments, where prior to 1 July 2026 the change exceeds a total of 4.1
hectares:

1. Woody vegetation to farming activities; or
2. Any livestock grazing other than dairy farming to dairy farming; or
3. Arable cropping to dairy farming; or
4. Any land use to commercial vegetable production except as provided for under
standard and term g. of Rule 3.11.5.5

is a non-complying activity (requiring resource consent) until 1 July 2026.

Notification:
Consent apptications will be considered without notification, and without the need to obtain
wriften approval of affected persong subject to the Council being safisfied that the loss of
contaminants from the proposed land use will be lower than that from the existing land use.

9.13. HortNZ opposes the non-complying activity status for land use change to commercial
vegetable production. The plan should enable opportunities for new vegetable
production through a new restricted discretionary rule if the proposed operation can
demonstrate a decrease in discharges compared to the activity it is replacing. Those
discharges should be assessed across all four contaminants as covered by the plan
change.

9.14. A non-notified consent pathway exists, supported by Policy 6. As a sector HortNZ has
demonstrated that conversion to commercial vegetable production can achieve the
environmental outcomes sought by PCI and a more enabling consent framework can
be established.

Decision sought:

9.15. Amend Rule 3.1 1 .5.7 as follows:

3.11.5.7 Non-Complying Activity Rule - Land Use ChangelTe Ture mO ngd mahi
kdore e whai i ngd ture - Te Panonitanga il-Whakamahinga Whenua

Rule 3.11 .5.7 - Non-Complying Activity Rule - Land Use Change
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Notwithstanding any other rule in this Plan, any of the following changes in the use of
land from that which was occurring at 22 October 2016 within a property or enterprise
located in the Waikato and Waipa catchments, where prior to 1 July 2026 the change
exceeds a total of 4.1 hectares:
1. Woody vegetation to farming activities; or
2. Any livestock grazing other than dairy farming to dairy farming; or
3. Arable cropping to dairy farming; or
4. Any land use fo commercial vegetable production that cannot be provided for

throuoh Rule 3.11.5.5. 3.11.5.6 b. or 3.11.5.X exeept as previded

is a non-complying activity (requiring resource consent) until 1 July 2026.

Notification:
Consent applications will be considered without notification, and without the need to
obtain written approval of affected persons, subject to the Council being satisfied that
fhe /oss of contaminants from the proposed land use will be lower than that from the
existing land use.

Alternative relief:

Rule 3.11 .5.7 - Non-Complyinq Activitv Rule - Land tJse Chanoe

Notwithstandinq anv other rule in this Plan. anv of the followinq chanqes in the use of
land from that which was occuring at 22 October 2016 within a propertv or enterprise
located in the Waikato and Waipa catchments, where prior to 1 Julv 2026 the change
exceeds a total of 4.1 hectares:

1. Woodv veqetation to farmino activities: or
2. Anv livestock qrazinq other than dairu farminq to dairv farmino: or
3. Arable croppinq to dairv farminq: or
4. Any land use to commercial veqetable production except as provided for under

standard and term o. of Rule 3.11.5.5, 3.11.5.6 b, or 3.11.5.X

is a non-compl:tino activi\r teouiinq resource consenil until 1 Julv 2026.

Notification:
Consent applications will be considered without notification. and without the need to
obtain wriften approval of affected persons. subiect to the Council beinq satisfied that
the loss of contaminants from the proposed land use will be lower than that from the
existins land use.
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10. 3.11.5 Schedules

Schedule B Nitroqen Reference Point

10.1. There are significant problems with the use of a nitrogen reference point to place a
moratorium on increases of discharges and more importantly increases of adverse
impacts on the values for freshwater that have been identified. The method relies on
discharges of phosphorus, sediment and microbiological contaminants remaining fixed
due to nitrogen remaining fixed.

1O.2. HortNZ does not believe appropriate weighting has been given across the four
contaminant discharges; particularly with respect to sediment loss from cultivation
practices more broadly across the catchment.

10.3. Sediment and phosphorus loss from cultivated land in Pukekohe and Pukekawa have
been a key focus for the sector because these contaminants create the greatest level
of risk regarding discharges to waterbodies. The mitigations used to manage this risk
rely on large-scale drainage networks with nested mitigations such as raised
headlands, interception bunds, check dams, decanting silt traps, deep ripping, subsoil
drainage and use of cover crops. lt is very likely some of these mitigations increase
the level of risk for nitrate leaching. But it is very hard to determine which is the better
balance of mitigations across the four contaminants in relation to the site, location and
resulting effect on freshwater values.

10.4. Additionally the method to calculate the nitrogen reference point is too restrictive and
too focused on use of the OVERSEER tool. Practical application of OVERSEER in the
commercial vegetable sector has shown its unsuitability for modelling discharges of
nitrogen in complex cropping systems. As a result the sector has undertaken a large
research program based on actual measurement at key reference sites within the
region for discharges of soil, phosphorous and nitrogen. HortNZ is doing this
collaboratively with Waikato and Auckland Regional Councils among other partners.

10.5. We have also conducted joint research with OVERSEER owners comparing a daily
time step research model (APSIMB) with OVERSEER. APSIM is considered more likely
by the science community to accurately reflect a complex rotation of vegetables,
pasture, arable and cover crops. The comparison of OVERSEER and APSIM have
shown significant variance between the outputs of the 2 models for vegetable cropping
systems.e

10.6. Much is made of the desire to have consistency within the methods that compare
different farming systems. This is often used as a reason for insisting on OVERSEER
as a base model for the entire rural sector. The issue with this approach is that the
development of OVERSEER has not been consistent across sectors due to the
significant pastoral demand for research time. Some of the key problems with the use
of OVERSEER have been outlined in a report that was included as part of the Section
32for this Plan.lo

1O.7. Another option is the use of a broader based decision support tool that factors in

tailored mitigations both at the property scale and the enterprise scale. This could be

s Agricultural Production Systems slMulator
e http://hortnz.usl4.list-manaqel.com/tracldclick?u=aecda7aaa04d433b3c1267c8e&id=e2d3a6fb55&e=1472779fa4
r0 http://www.hortnz.co.n/assets/Natural-Resources-Documents/Nitrooen-estimation-and{he-proposed-Waikato-75th-

oercenti le-rule-for-veqetable-croooinq-April-20 1 6-002. pdf
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extended to the subcatchment scale. This should be provided for as an alternative to
a nitrogen reference point. lt is recognised that the Council should have a default
system they can apply.

10.8. The Waikato River catchment scale modelling of commercial vegetable cropping
operations and the potential for mitigations has been severely retarded by the lack of
ability to model the mitigations using overseer. ln our view the property level nitrogen
reference point established using overseer is innacurate because:

. cropping rotations occur at a greater frequency than OVERSEER is currently
capable of managing

. the lack of cropping options or cultivation methods to enter; and the gross time
step utilised by OVERSEER

. the difficulties of modelling overlapping cropping sequences across different
blocks and properties over time.

10.9. Recently Canterbury Regional Council adopted a property level nitrogen reference
point system and has attempted to implement this on vegetable cropping systems
present in Canterbury. The Regional Council has recently accepted the presence of
issues that need to be resolved before OVERSEER can be utilised at the property
scale for commercial vegetable cropping systems.

10.10. As a result, HortNZ has been able to develop a series of proxy measurements for
vegetable cropping based on highly researched rotation data processed through the
Matrix of Good Management Project in Canterbury. The resulting tool is called N-
Check. There are some key features to N-Check:

. lt provides a range of standardised Canterbury cropping rotations to select from.
It assumes a mitigation package that has been modelled closely by Crown
Research lnstitutes.

. lt models discharges at the enterprise level across a range of properties and
rotated crops to take account of variance and uncertainty.

. lt requires evidence that a list of specific mitigations are undertaken on the farm.

. lt is a transitional tool provided by the Regional Council as an option until2022
when the suitability of OVERSEER will be reviewed.

10.11. HortNZ supports inclusion of alternative options for establishing a nitrogen reference
point. ln our view the current schedule needs to be extensively modified. ln a very
minimum it should provide for:

o the development of a range of property or enterprise level proxies for a nitrogen
reference point utilising a range of decision support tools more suited than
OVERSEER for measuring complex arable and vegetable cropping systems.

o The ability to use decision support tools approved by the Council at a larger than
property scale.

o lncorporation of new information about discharges from direct measurement
research over the next 10 years.

Decision Sought:

10.12. Rewrite the schedule to provide options as alternatives to the use of OVERSEER for
the arable and commercial vegetable sector, based on the content of the paragraphs
above.
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10.13. HortNZ also has a wider concern in relation to the calculation of a nitrogen reference
point. Our expert advisers suggest OVERSEER should not be manipulated in the way
the schedule provides for, because this may provide nitrogen reference points that are
not reflective of a 3O-year climate. ln particular, use of a benchmarking period is
problematic, and there are various other general provisions that are not required or
that may hinder an accurate measurement.

Decision sought:

10.14. Revise and simplify the protocolfor use of OVERSEER in the following manner

Schedule B - Nitrogen Reference PoinUTe Apitihanga B - Te tohu i-hauota

A property or enterprise with a cumulative area greater than 20 hectares (or any property or
enterprise used for commercial vegetable production) must have a Nitrogen Reference

Point calculated as follows:
A. The Nitrogen Reference Point must be calculated by a person who is certified

as being competent to do so, with a certification being approved by the Chief
Executive of the Waikato Regional Councilffiis€i'r-to
determine the amount of nitrogen being leached from the property or
enterprise during the relevant reference period specified in clause f), except
for any land use change approved under Rule 3.11.5.7 where the Nitrogen
Reference Point shall be determined through the Rule 3.11.5.7 consent

C.

process.

The Nitrogen Reference Point shall be the highest annual nitrogen leaching
loss that occurred during a single year (being 12 consecutive months) within
the reference period specified in clause f), except for commercial vegetable
production in which case the Nitrogen Reference Point shall be the average
annual nitrogen leaching loss in kiloqrams per hectare per vear during the
reference period.

The Nitrogen Reference Point must be calculated using the current version
of the OVERSEER@ Model, APSIM or SPASMO (or any other model
approved by the Chief Executive of the Waikato Regional Council).

The Nitrogen Reference Point data shall comprise the electronic output file
from the OVERSEER@ , APSIM or SPASMO (or other approved model, and
where the OVERSEER Model is used, it must be calculated using the
OVERSEER Best Practice Data lnput Standards 2016, with the exceptions
and inclusions set out in Schedule B Table 1.

The Nitrogen Reference Point and the Nitrogen Reference Point data must
be provided to Waikato Regional Council within the period 1 September 2018
to 31 March 2019.

The reference period is the two financial years covering 201412015 and
201512016, except for commercial vegetable production in which case the
reference period is 1 July 2006 to 30 June 2016.

The following records (where relevant to the land use undertaken on the
property or enterprise) must be retained and previded available for inspection
lyte Waikato Regional Council at its request:

B.

D.

E.

F.

G.



i. Stock numbers together with
stock sale and purchase invoices;

ii. Dairy production data;

iii. lnvoices for fertiliser applied to the land;

iv. lnvoices for feed supplements sold or purchased;

v. Water use records for irrigation (to be averaged over 3 years or
longer) in order to determine irrigation application rates;

vi. The representative ranqe of Ggrops grown on the land; and

vii. Horticulture crop diaries and NZGAP records.

Schedule 1 Requirements for Farm Environment Plans

10.15. Part of the issue with the current plan is the lack of focus on managing losses from
cultivation practices across broader rural land than that occupied by the vegetable
sector. HortNZ considers that a range of practices could be mandated across cultivated
land

Decision Sought:

10.16. Split commercial vegetable cropping farm plans out into a new Schedule 1B. Add new
Schedule 1C to provide forsubcatchment scale solutions. Revise Schedule 1 in the
following way:

Schedute 1 - Requirements for Farm Environment PlanslTe Apitihanga 1: Ngd
Herenga i ngd Mahere Taiao d-Pdmu

A Farm Environment Plan shall be prepared in accordance with the requirements of A
below. The Farm Environment Plan shall be certified as meeting the requirements of
A by a Ceftified Farm Environment Planner.

The Farm Environment Plan must clearly identify how specified minimum standards
will be complied with.

The requirements sef ouf in A apply to all Farm Environment Plans, including fhose
prepared within a Certified lndustry Scheme. A separate schedule has been prepared
for commercial vegetable croppinq svstems and plans prepared bv catchment
collectives.

Ihis Schedule 1 applies to all farming activities other than commercial veqetable
croppinq svstems. but it is acknowledged that some provisions will not be relevant to
every farming activity.

A. Farm Environment Plans shallcontain as a minimum:

1. The property or enterprise details:
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(a) Full name, address and contact details (including emailaddresses and
telephone numbers) of the person responsible for the property or
enterprise

(b) Trading name (if applicable, where the owner is a company or other
entity).

(c) A list of land parcels which constitute the property or enterprise:

l. the physical address and ownership of each parcel of land (if
different from the person responsible for the property or
enterprise) and any relevant farm identifiers such as the dairy
supply number, Agribase identification number, valuation

tt. '7#',ra:;'#-"lription of each parcet of tand

2. An assessment of the risk of diffuse discharge of sediment, nitrogen, phosphorus
and microbial pathogens associated with the farming activities on the property,
and the priority of those identified risks, having regard to sub-catchment targets
in Table 3.1 1-1 and the priority of lakes within the sub-catchment. As a minimum,
the risk assessment shall include (where relevant to the particular land use):
(a) A description of where and how stock shall be excluded from water bodies

for stock exclusion including:
l. the provision of fencing and livestock crossing structures to

achieve compliance with Schedule C; and
ll. for areas with a s/ope exceeding 25 degrees and where stream

fencing is impracticable, the provision of alternative mitigation
measures.

(b) A description of setbacks and riparian management, including:
l. The management of water body margins including how damage

':"':;:;i:[';i;,'#:':,:',rYi":,';l':i;;:,Y:,1#;;'3i,i,:;
and filtering will be provided for; and

ll. Where practicable the provision of minimum grazing sefbacks
from water bodies for stock exclusion of 1 metre for land with a
s/ope of /ess than lSdegrees and 3 metres for land with a s/ope
between 15 and 25 degrees;

lll. The provision of minimum cultivation setbacks of 5 metres and/or
anv other practicable measures considered necessaru in an
erosion and sediment control plan.

(c) A description of the critical source areas from which sediment, nitrogen,
phosphorus and microbial pathogens are lost, including:
l. the identification of intermittent waterways, overland flow paths,

cultivated land and areas prone to flooding and ponding, and an

?;::;;{':;;:"",i8?:':l::;:zu:i;v;"',"::t'!:ily,:;":;3f;
measures to detain floodwaters and settle out or otherwise
remove sediment, nitrogen, phosphorus and microbial pathogens
(e.9. detention bunds, sediment traps, natural and constructed
wetlands); and

54



ll. the identification of actively eroding areas, erosion prone areas,
and areas of bare soil and appropriate measures for erosion and
sediment control and re-vegetation; and

lll. an assessment of the risk of diffuse discharge of sediment,
nitrogen, phosphorus and microbial pathogens from cultivated
land. tracks and races and livestock crossing structures to
waterways, and the identification of appropriate measures to
minimise fhese discharges (e.9. cut-off drains, and shaping); and

lV. the identification of areas where effluent accumulates including
yards, races, livestock crosslng structures, underpasses, sfock
camps, and feed-out areas, and appropriate measures to
minimise the risk of diffuse discharges of contaminants from
fhese areas to groundwater or surface water; and

V. the identification of other 'hotspots' such as fertiliser, silage,
compost, or effluent storage facilities, wash-water facilities, offal
or refuse disposa/ pits, and feeding or stock holding areas, and
the appropriate measures to minimise the risk of diffuse
discharges of contaminants from these areas to groundwater or
surface water.

(d) An assessment of appropiate land use and grazing management for
speciftc areas on the farm in order to maintain and improve the physical
and biological condition of soils and minimise the diffuse discharge of
sediment, nitrogen, phosphorus and microbial pathogens to water bodies,
including:

matching land use to land capability; and
identifying areas not suitable for grazing; and
stocking policy to maintain soil condition and pasture cover; and
the appropriate location and management of winter forage crops;
and
suitable management practices for strip grazing.

A description of nutrient management practices including a nutrient budget
for the farm enterprise calculated using the model OVERSEER in
accordance with the OVERSEER use protocols, or using any other model
or method approved by the Chief Executive Officer of Waikato Regional
Council.

0 A description of cultivation management, including:
l. The identification of slopes over 15 degrees and how cultivation on

them will be avoided; unless contaminant discharges fo water
bodies from that cultivation can be avoided; and

ll. How the adverse effects of cultivation on slopes of /ess than 15
degrees will be mitigated through appropriate erosion and sediment
controls for each paddock that will be cultivated including by:
a. assessing where overland flows enters and exits the paddock

in rainfall events; and

b. identifying appropriate measures to divert overland flows from
entering the cultivated paddock; and

c. identifying measures to trap control and minimise sediment
leaving the cultivated paddock in overland flows; and

d. maintaining appropriate buffers between cultivated areas and
water bodies (minimum 5m setback).
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e. A description of collected animal effluent management
including how the risks associated with the operation of effluent
systems will be managed to minimise contaminant discharges
to groundwater or surface water.

f. A description of freshwater irrigation management including
how contaminant loss arising from the irrigation system to
groundwater or surface water will be minimised.

3. A spatial risk map(s) at a scale that clearly shows;
(a) The boundaries of the property; and
(b) The locations of the main relevant land uses11 activities that occur on the

property;
(c) The locations of existing and future mitigation actions to manage

contaminant diffuse discharges; and
(d) Any relevant internal properly boundaries that relate fo risks and mitigation

actions described in this plan; and
(e) The location of continually flowing rivers, streams, and drains and

permanent lakes, ponds and wetlands; and

O The location of riparian vegetation and fences adjacent to water bodies;
and

(g) The location of critical source areas for contaminants, as identified in 2 (c)

above.
4. A description of the actions that will be undefiaken in response to the risks

identified in the risk assessment in 2 above (having regard to their relative priority) as
well as where the mandatory time-bound actions will be undeftaken, and when and to
what standard they will be completed.

5. A description of the following:
(a) Actions, timeframes and other measures to ensure that the diffuse

discharge of nitrogen from the property or enterprise, as measured by the
five-year rolling average annual nitrogen /oss as determined by the use
of the current version of OVERSEER does not increase beyond the
property or enterprise's Nrtrogen Reference Point, unless other suitable
mitigations are specified; or:

(b) Where the Nitrogen Reference Point exceeds the 75th percentile nitrogen
leaching value, actions, timeframes and other measures to ensure the
diffuse discharge of nitrogen is reduced so that if does not exceed the
7Sth percentile nitrogen leaching value by 1 July 2026ffi
ef Rule 3,11,5,5,

t1 For dairy farms this might be the OVERSEER locks,for drystock farms this might be Land lJse Capability btocks.
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Schedule 1B - Requirements for Farm Environment Plans for commercial
veqetable produ cti on enterprises

1. A Farm Environment Plan shall be prepared in accordance with the
requirements of A below. The Farm Environment Plan shall be cerlified as
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meetino the requirements of A bv a Ceftified Farm Environment Planner
(com merci al ve q etab le p rod u cti o n).

2. The construction of a farm plan does not require duplication of material
within existinq farm environment plans that are considered sufficient for
purpose bv a Certified Farm Environment Planner (commercialveoetable
productionl.

3. Farm plans are not required to duplicate material provided to Waikato
Reqional Council for the purpose of complvinq with other rules in the plan.

4. Farm Plans will not be incorporated into consent conditions as a whole: but
matters of control or discretion will include relevant actions committed to bv
the consent holder.

5. The Farm Environment Plan shall identifu kev risk areas for the discharqe of
sediment, nitroqen. phosphorus and microbial pathoqens, and identifu
actions. and timeframes for those actions to be completed. in order to
reduce the diffuse discharoes of these contaminants where practicable.

The Farm Environment Plan must clearlv identifu how anv specified consent
condition will be complied with.

A Farm Environment Plans shallcontain as a minimum:

1. The name of the leqal entitv reqistered with the Waikato
Reqional Council.

2. lnformation provided bv the Councilfrom reqistration between 1

Sep 2018 and 31 March 2019.

3. A description of the enterpise. detailinq the oeneral rotational
croppinq svstem. properties owned. leased and otherwise
farmed on over time. This will include the leoal desciption for
each parcelof land.

4. An assessment of the isk of diffuse discharge of sediment. nitroqen,
phosphorus and microbial pathoqens associated with the farminq activities on

the propertv. and the prioitv of those identified isks, havino reqard to sub-
catchment tarqets in Table 3.11-1 and the pioritv of lakes within the sub-
catchment. As a minimum, the isk assessment shall include:

a. A risk assessment for nutrient discharqes that is approved by a
Certified Farm Environment Planner (commercial veqetable cropsl.
The risk assessment should be equivalent to the process outlined in
Section 4 of the Horticulture New Zealand Code of Practice for
Nutrient Manaqement Version 1.0 Auqust 2014.

b. A risk assessment for soil conseruation purposes, that is approved
bv a Certified Farm Environment Planner (commercialveqetable

crops). The risk assessment should be equivalent to the process

outlined in Section 1 of the Horticulture New Zealand Erosion &
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Sediment Control Guidelines for Veoetable Production Version 1.1

June 2014.

c. lf manures are used. undertake a microbiological discharqe risk
assessmenf.

5. lf stock are present on land manaqed within the enterprise. provisions of
Schedule 1 relatinq to the farminq of animals applv. lf stock are present a
risk assessment for stock related discharqes must be undertaken.

6. A schedule of mitioation actions and tarqet completion dates derived from
the risk assessments undertaken in 4 and 5 above.

7. Veqetable Growinq Minimum Standards

Farm environment plans required under Rule 3.11.5.5. 3.11 .5.6 b, or
3.11.5.X shall. in addition to the matters set out above. ensure the followinq
mafters are addressed.

No Contaminant Veqetable orowinq minimum standards

7 Nitroaen.
Phosphorus

Annual soil testinq reqime, fertiliser recommendations bv
block and by crop

2 Nitrooen,
Phosnhonts

Tailored fertiliser plans bv block and bv crop

3 Nitroqen.
Phosphorus

Both fi) and Q) prepared bv an appropriatelv qualified
person

4 Nitroqen.
Phosphorus

Annual calibration of fertiliser deliverinq sysfems throuqh
an approved proqramme such as
SpreadmarUFeftspread

a SorT

/ Phosphorus

As a minimum bv block: an approved erosion and
sediment control plan constructed in accordance with the
Erosion and Sediment Control Guidelines for Veqetable
Production June 2014

6 Nitroqen.
Phosphorus

Documentation available for proof of fertifiser placement

accordi nq to recom mended in struction

7 Nitroqen.
Phosphorus

Adoption and use of improved feftiliser products proved

effective and available such as formulated prills.

coatinqs and slow release mechanisms
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€ Nitroqen,
Phosphorus

Evidence available to demonstrate split applications bv
blocl</crop followinq expert approved practice relating to:

. form of fertiliser applied

. rate of application

o placement of fertiliser

. timinq of application

I Nitroqen Maintain efficient irriqation to ensure vields and the

export of nitroqen in crop are maximised.

Schedule 1C - Requirements for a subcatchment scale manaqement plan
applvino to Rule 3.11.5.X iv - Restricted Discretionaru Activitv Rule- The
manaoement of contaminants from farminq activities bv a catchment
collective

A subcatchment scale manaqement plan (SSMPI shall be prepared in accordance
with the requirements below.

1'l The (SSMP)_must be approved by the Regional Council Chief Executive before
an application under Rule 3.11.5.X can be granted by the Council.

!) The SSMP must meet or exceed the expected reduction in discharges to
freshwater that would be achieved through completing and implementing a farm
or enterprise scale farm environment plan in accordance with Schedule 1 and
Schedule 1b. The achievement in reduction of discharges must be comparable
when considered over all of the properties and enterprises managed by the
SSMP.

!) The SSMP must be the responsibility of a legal entity that is accountable for
achieving compliance with the conditions of a resource consent issued under
Rule 3.11.5.X.

{) The SSMP must be supported by a decision support toolthat is able to be utilised
as the accounting framework for the relevant subcatchment. The decision
support tool must:

a) Calibrate discharges and hydrological flows to observed monitoring
sites within the catchment. The calibration must achieve at least
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achieve a "Satisfactory" criteria for a daily model with NSE - 0.6, %
bias - +l- 25o/o12

and the decision support tool must be capable of continuous upgrade and
improvement.

b) Be capable of integrating with other subcatchment, freshwater
management unit and catchment scale accounting systems.

c) Be able to measure mitigations for microbial, sediment, nitrogen and
phosphorus discharges at allscales within the domain of the decision
support tool to a standard approved by peer review agent approved
by the Chief Executive of the Regional Council.

d) Be made available to the Council for use in assessing compliance
with the load limit targets for the relevant subcatchment listed in
Schedule 1C Table XX.

Q The SSMP must clearly identify how any specified consent condition will be
complied with.

Q) The SSMP shall contain asa minimum:

a) The name of the legal entity registered with the Waikato Regional Council.
lnformation provided by the Council from registration between 1 Sep 2018 and 31

March 2019.

b) A legal description of all properties and enterprises the legal entity described in
Schedule 1C 3) above have legal authority to act on behalf of.

c) A description of the nature of enterprises, farms and properties and the domain
of the SSMP.

d) An assessment of the risk of diffuse discharge of sediment, nitrogen, phosphorus
and microbial pathogens associated with the activities within the SSMP domain,
and the priority of those identified risks, having regard to sub-catchment load
targets in Schedule 1C Table XX below.

e) A schedule of approved mitigation actions and target completion dates.

12 Based on that recommended bv Moiasiet a\2007:
http://hortnz. co. nzlassets/Uploads/moriasi-et-al-2007-modeleval. pdf
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Schedule 1C Table XX Estimated Subcatchment unaftenuated loads for the short-term water quality targets (excluding point sources)

Site FMU

Annual

Median

Chlorophyll

a (me/m3)

Annual

Maximu m

Chlorophyll

a (mg/m3)

Annual

Median

Total

Nitrogen

(me/m3)

Annual

Total

Nitrogen

Load

tlyl

Annual

Median Total

Phosphorus

(melm3)

Annual

Total

Phosphorus

Load

tlyr

Annual Median

Nitrate (mg

NO3-N/L)

Annual 95th

percentile Nitrate

(mg NO3-N/L)

Annual

Nitrate

Load

t/vr

Annual Median

Ammonia

(mg NHa-N/L)

Annual Maximum

Ammonia

(me NH4-N/L)

Annual

Ammonia

Load

tlvr

95th percentile

E. coli

(E.coli/100m1)

Annual

E.coli

Load

10^15
organisms/yr

Clarity (m)

Short
term

80
vear

Short
term

80
VPAT

Short
term

80
vear

Short
term

Short
term

80

vear Short term
Short
term

80 Short
term

80 Short

term
Short

term
80 Short

term
80 Short

term
Short
term

80
Short term

Short
term

80

Uooer Waikato Freshwater Manasement Unit

Waikato River at Ohaaki 8r Uooer Waikato 1.5 1.5 13 13 L34 134 255 10 10 18 0.039 0.039 0.052 0.062 255 0.002 0.002 0.013 0.013 70 70 1.00 3.8 3.8

Waikato River at Ohakuri Tailrace Br Upper Waikato 3.2 3.2 11 11 206 160 554 t7 t7 50 0.084 0.084 o.772 o.L72 555 0.003 0.003 0.017 o.o77 15 15 2.t6 3.4 3.4

Waikato River at Whakamaru Tailrace Upper Waikato 5 25 260 160 364 20 20 31 0.101 0.101 o.23 0.23 364 0.003 0.003 0.01 0.01 50 50 1.39 2 3

Waikato River at Waioaoa tailrace UoDer Waikato 4.7 4.7 25 25 318 160 552 25 20 48 o.164 0.164 o.32 o.32 552 0.007 0.007 0.017 0.017 162 162 2.23 2 3

Pueto Stm at Broadlands Rd Br Uooer Waikato 0.45 0.45 0.53 0.53 129 0.003 0.003 0_009 0.009 92 92 0.49 1.8 3

Torepatutahi Stm Vaile Rd Br Uooer Waikato 0.5 0.5 0.8 0.8 79 0.002 0.002 0.011 0.011 276 276 0.59

Waiotapu Stm Homestead Rd Br Upper Waikato 1.257 1 1.563 1.5 229 o.7L2 0.03 o.t76 0.05 287 281 0.66

Mansakara Stm (Reooroa) SH5 Uooer Waikato L.27 7 1.59 1.5 24 0.008 0.008 0.062 0.0s 1584 540 o.o7 0.9 1

Kawaunui Stm SH5 Br Upper Waikato 2.s8 2.4 2.85 1.5 32 0.006 0.005 0.079 0.0s 233s 540 0.08 1.4 1.6

Waiotapu Stm Campbell Rd Br Upper Waikato 0.91s 0.915 1.t 1.1 48 o.29t o.24 0.315 0.0s 18 18 0.18 7.2 1.6

Otamakokore Stm Hossack Rd Uooer Waikato o.74 o.74 1.19 1.19 60 0.005 0.005 o.o24 o.o24 680 540 o.23 7.2 1.6

Whirinaki Stm Corbett Rd Upoer Waikato o.77 o.77 0.87 o.a7 10 0.002 0.002 0.012 0.012 98 98 0.06 2.7 3

Tahunaatara Stm Ohakuri Rd Upper Waikato 0.555 0.555 0.83 0.83 204 0.003 0.003 0.015 0.015 783 540 0.59 1.3 1.6

Mangaharakeke Stm SH30 (Off jct SH1) Uooer Waikato 0.52s 0.525 o.75 o.75 35 0.003 0.003 0.015 0.015 684 s40 0.11 1.1 1.6

Waipaoa Stm (Mokai) TirohanRa Rd Br Uooer Waikato 1.189 1 1.5 1.5 to2 0.003 0.003 0.00s 0.00s LL47 540 o.52 7.2 1.6

Mansakino Stm Sandel Rd Uooer Waikato 0.6s 0.65 0.86 0.85 222 0.003 0.003 0.012 0.012 251 257 o.77 1.8 3

Whakauru Stm SH1 Br Uooer Waikato o.26 o.26 0.4s 0.45 86 0.003 0.003 0.033 0.033 zto6 540 0.23 0.8 1

Mansaminsi Stm Paraonui Rd Br Uooer Waikato 2.76 2.4 3.t2 1.5 113 0.091 0.03 0.296 0.05 2t57 540 0.29 0.8 1

Pokaiwhenua Stm Arapuni - Putaruru Rd Upper Waikato 1.68 1 2.O4 1.5 484 0.002 0.002 0.02 0.02 1353 540 7.23 1.3 1.6

Little Waipa Stm Arapuni - Putaruru Rd Uooer Waikato 1.522 L 2.O4 1.5 210 0.002 0.002 0.085 0.05 t377 540 0.69 1.5 1.6

Central Waikato Freshwater Manasement Unit

Waikato River Narrows Boat Ramp Central Waikato 5.5 5 23 23 4M 3s0 204 28 20 10 0.23s 0.23s 0.5 0.5 204 0.009 0.009 0.018 0.018 340 260 o.76 7.7 t.7

Waikato River Horotlu Br Central Waikato 5.1 5 23 23 432 350 78 34 20 3 0.26 o.26 0.53 0.s3 78 0.007 0.007 0.029 0.029 774 540 0.50 7.4 1.6

Karaoiro Stm Hickev Rd BridPe CentralWaikato 0.52 0.52 1.689 1.5 94 0.008 0.008 0.031 0.031 4518 540 0.75 0.9 1

Mangawhero Stm Cambridge-Ohaupo Rd CentralWaikato 1.99 1 2.49 1.5 94 0.041 0.03 o.o72 0.0s 2920 540 0.30 0.3 1

Mangaonua Stm Hoeka Rd CentralWaikato 1.455 1 1.878 1.5 726 0.036 0.03 0.051 0.05 6372 540 o.44 1 l-

Mansaone Stm Annebrooke Rd Br CentralWaikato 2.58 2.4 2.94 1.5 105 0.009 0.009 0.02 0.02 2052 540 0.35 0.9 7

Mansakotukutuku Stm Peacockes Rd CentralWaikato 0.8 0.8 1.788 1.5 55 o.o77 0.03 o.r32 0.0s 11394 540 0.15 0.5

Waitawhiriwhiri Stm Edsecumbe Street CentralWaikato 0.88 0.88 t.24 7.24 36 0.256 o.24 0.318 0.05 5922 540 o.r4 0.4 1

Kirikiriroa Stm Tauhara Dr CentralWaikato 0.815 0.815 t.572 1.5 t4 0.096 0.03 0.183 0.05 2124 540 0.11 0.5 1

Lower Walkato Freshwater Manasement Unit

Waikato River Huntly-Tainui Br Lower Waikato 5.9 5 19 19 562 350 374 43 20 9 0.365 0.365 0.9 0.9 314 0.00s 0.00s 0.015 0.015 t944 540 0.99 0.9 1

Waikato River Mercer Br Lower Waikato 10 5 30 25 531 350 444 49 20 31 0.365 0.365 0.87 0.87 484 0.003 0.003 0.01 0.01 7494 540 2.82
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Waikato RiverTuakau Br Lower Waikato 11.3 5 5t 25 577 350 155 50 20 9 o.32s 0.325 0.88 0.88 155 0.003 0.003 0.008 0.008 1584 540 0.46 o.7 1

Komakorau Stm Henrv Rd Lower Waikato 1.279 1 4.4 3.5 474 0.25 0.24 0.419 0.4 3474 540 o.97 0.3 L

Mansawara Stm Rutherford Rd Br Lower Waikato 0.765 0.765 2.76 1.5 69s 0.103 0.03 o.772 0.0s 4955 540 t.78 0.3 1

Awaroa Stm (Rotowaro) Sansons Br @ Rotowaro-
Huntlv Rd Lower Waikato o.7 0.7 1.19 1.19 35 0.021 o.o27 0.089 0.0s 1800 540 0.33 0.8 1

Matahuru Stm Waiterimu Road Below Confluence Lower Waikato o.715 0.715 1.689 1.5 113 0.016 0.016 0.0s9 0.0s 6747 540 0.73 0.4 1

Whangape Stm Rangiriri-Glen Murray Rd Lower Waikato 0.004 0.004 0.69 0.59 386 0.005 0.006 0.134 0.05 584 540 3.77 0.3 1

Waerensa Stm SH2 Maramarua Lower Waikato o.82 o.82 7.47 L.47 L7 0.005 0.00s o.o22 o.o22 5098 540 0.18 0.9 1

Whangamarino RiverJefferies Rd Br Lower Waikato 0.625 0.625 7.842 1.5 L17 0.012 0.012 o.747 0.0s 47L2 540 0.54 0.6 1

ManPatansi River SH2 Maramarua Lower Waikato 0.11 0.11 7.r2 t.12 t74 0.o05 o.005 0.038 0.038 5567 540 0.65 0.5 1

Mansatawhiri River Lvons Rd Euckinpham Br Lower Waikato 0.013 0.013 o.37 o-37 20 0.003 0.003 0.011 0.011 5108 540 0.08 1.6 1.6

Whansamarino River Island Block Rd Lower Waikato 0.075 0.075 o.7 o.7 135 0.011 0.011 o.054 0.0s 655 540 o.47 0.3 L

Whakaoioi Stm SH22 Br Lower Waikato 3.39 2.4 5.72 3.5 99 0.005 0.005 0.081 0.0s 7773 540 0.25 1.1 1.1

Ohaeroa Stm SH22 Br Lower Waikato t.473 l- 1.805 1.5 29 0.003 0.003 0.015 0_015 4667 540 0.10 0.8 1

Oouatia Stm Ponsanui Rd Lower Waikato o.74 o.74 1.06 1.06 77 0.00s 0.00s 0.016 0.016 2898 540 o.73 0.6 1

Awaroa River (Waiuku) Otaua Rd Br Moseley Rd Lower Waikato 1.369 1 2.37 1.5 32 0.021 0.021 0.135 0.05 1077 540 o.12 0.4 1

Waipa Waikato Freshwater Manasement Unit

Waipa River Mansaokewa Rd Waipa 0.38 0.38 0.6 0.6 17 0.003 0.003 0.017 0.017 24L7 540 0.18 1.5 1.6

Waipa River Otewa Waipa o.228 o.228 0.502 0.502 224 0.003 0.003 0.008 0.008 2036 540 7.76 2.1 2.7

Waioa River SH3 Otorohansa Waioa o.37 o.37 1.05 1.05 301 0.004 0.004 0.02 0.02 3289 540 0.94 1.2 1.6

Waioa River Pironsia-Nsutunui Rd Br Waioa 0.565 0.565 L.27 1.27 977 0.008 0.008 0.023 0.023 4447 540 2.s6 o.7 1

Waipa River Whatawhata Bridee Waipa 0.673 o.673 1.319 1.319 6L2 0.009 0.009 0.026 0.025 35s7 540 7.94 0.6 1

Ohote Stm Whatawhata/Horotiu Rd WaiDa 0.495 0.495 L.37 1.37 57 0.023 0.023 0.0s2 0.0s 2742 s40 0.19 0.6 1

Kaniwhaniwha Stm Wrisht Rd Waioa 0.3s 0.3s 0.89 0.89 116 0.007 0.007 o.o22 o.o22 1917 540 0.53 0.9 1

Maneaoiko Bowman Rd Stm Waipa 1.369 1 2.49 1.5 592 o.o22 o.o22 0.076 o-03 7074 540 t.92 0.5 1

Mansaohoi Stm South Branch Maru Rd Waioa o.23 o.23 0.39 0.39 2 0.003 0.003 0.008 0.008 943 540 0.0s 1.6 1.6

Mansauika Stm Te Awamutu Boroush W/S intake Waipa o.27 o.2t o.28 0.28 4 0.002 0.002 0.003 0.003 1008 540 0.01 3.3 3.3

Puniu River Bartons Corner Rd Br Waipa 0.65 0.65 1.28 t.28 511 0.007 0.007 0.029 0.029 2790 540 1.50 0.9 1

Mansatutu Stm Walker Rd Br Waipa 0.38 0.38 0.88 0.88 t52 0.003 0.003 0.012 0.012 738 540 0.61 1.5 1.6

Waitomo Stm SH31 Otorohansa Waioa 0.52 0.52 0.83 0.83 45 0.008 0.008 0.025 0.02s 1453 540 0.28 0.6 1

Mansaou River Otorohansa Waipa 0.86 0.86 1.36 1.36 236 0.015 0.015 0.057 0.05 4244 540 1.34 o.7 1

Waitomo Stm Tumutumu Rd Waipa 0.63 0.63 0.8 0.8 33 0.004 0.004 0.013 0.013 2241 540 o.23 1.1 1.6

Mansaokewa Stm Lawrence Street 8r Waioa 0.53 0.53 0.98 0.98 165 0.004 0.004 0.013 0.013 6224 540 t.87 7.4 1.6
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Schedule 2 - Certification of lndustrv Schemes/Te Apitihanqa 2 - Te whakamana i nqd
tohu o nqi Kaupapa Ahumahi

10.17. ltis notuptothescheme itself todemonstratetheachievementof waterqualitytargets
it is the operator the scheme is the assurance system that audits that this is being done
and gives assurance to Council. The scheme should include topics that align with
water quality targets. But the actual targets themselves are the responsibility of the
Council.

10.18. The Farm Environment Plans laid out in Schedules above provide for the farm risk
assessment and the outline of actions to complete them. The Scheme should provide
independent assurance that these actions and risk assessments have been
completed.

Decision Sought

10.19. Amend the Schedule as follows:

The purpose of fhr's schedule is fo sef out the criteria against which applications to
approve an industry scheme will be assessed.

The application shall be lodged with the Waikato Regional Council, and shall include
information that demonsfrafes how the following requirements are met. The Waikato
Regional Council may request further information or clarification on the application as it
sees fft.

Approvalwill be at the discretion of the Chief Executive Officer of the Waikato Regional
Council subject to the Chief Executive Officer being safisfied that the scheme will
effectively deliver on the assessment criteria.

Assessment Criteria
A. Certified lndustry Scheme System

The application must demonstrate that the Certified lndustry Scheme:

M

e) the requirements ef Rules 3,11,5,3 and 3,11,5,5,
1. Has an appropriate ownership structure, governance arrangements and

management.

2. Has documented systems, processes, and procedures to ensure:

a) Competency assessment and checks for people who generate and subsequently
monitor Farm Environment Plans in line with the relevant industry qualifications as
agreed with Waikato Regional Council

b) Competent and consistent performance in Farm Environment Plan preparation
and audit.

c) Effective internal monitoring of performance.
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g!) Robust data management.

e) Timely provision of suitable quality data to Waikato Regional Council.

fl Timely and appropriate reporting.

g) Corrective actions will be implemented and escalated where required, including
escalation to Waikato Regional Council if internal escalation is not successful.

h) lnternal quality control.

j)The responsibilities of all parties to the Certified lndustry Scheme are clearly
stated.

j)An accurate and up to date register of scheme membership is maintained.

k) Transparency and public accountability of Certified lndustry Schemes

lThe articles of the scheme are available for public viewing.

g=Pespte

1, Thew generating and aaditing Farm Envirenment Plans are suitably qualified and
experienoe+

Envirenment Plan preparatien and aepreval,

The applieatien reast demenstrate that Farm Envirenment Plans are prepared in
eenfermanee with Sehedule 1 er 18,
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11. Additions to Glossary of Terms/Ngi Apitihanga ki te RErangi Kupu

11.1. To achieve the intent of this submission HortNZ has suggested the following
amendments to proposed terms and some new definitions.

Definition - Best Management Practice/s

11.2. HortNZ supports separate definitions for best and good management practice which
for the horticultural sector are two different methods. Good management practices are
described as an entry level practice that all growers could expect to undertake to
manage nutrients. Best management practices are advanced mitigation options that
often require significant investment which may present a barrier for uptake, especially
for smaller growers.

Decision sought:

11.3. Retain the definition of Best Management Practice.

Catchment Gollective

11.4. Enable the collaborative management of discharges at a scale greater than a single
farm. Farmer/ catchment collectives managing discharges as a single enterprise within
a subcatchment or a water management unit are very likely to achieve environmental
outcomes in a more coordinated and effective way.

Decision sought:

11.5. Add a new definition for a Catchment Collective as follows:

Definition - Catchment collective

Catchment collective: means a qroup of enterprises or properties in multiple
ownership, where the owners of those enterprises or properties underlake farminq
activities and operate as a collective for the purposes of contaminant manaqement.

Farm Environment Planner (Commercial Veqetable Production

11.6. HortNZ supports the development of an industry certification process for industry
bodies and proposes an industry specific regulatory framework for commercial
vegetable production.

Decision sought:

11.7. Add a new definition for a Certified Farm Environment Planner (CommercialVegetable
Production) as follows:

Ceftified Farm Environment Planner (Commercial Veqetable Productionl

Certified Farm Environment Planner (Commercial Veqetable Productionl: is a
person or entitv certified bv the Chief Executive Officer of Waikato Reqional Council
and listed on the Waikato Reqional Councilwebsite as a Certified Farm Environment
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Planner (Commercial Veqetable Productionl and has as a minimum the followinq
q u alifications and experience:

a. Tertiarv qualifications in aoronomy or aqricultural enqineerinq

b. More than 15 vears' experience workinq with commercial veqetable croppinq
sysfems

c. A ceriificate of competence approved bv the Waikato Reqional Council relatino to
the relevant aspects of environmental farm plan assessment

Commercial

11.8. HortNZ supports the definition of Commercial vegetable production. An amendment is
required to remove the crop'Asparagus'being a perennial plantwhich has effects more
like small or low intensity fruit growing in the Waikato.

Decision sought:

11.9. Amend the definition of Commercial vegetable production as follows:

Definition - Commercial vegetable production

Commercial vegetable production: means the following vegetables grown in New
Zealand for commercial purposes:

i. aftichoke,g Aslan vegetables, beans, beetroot, boxthorn, broccoflower, broccoli,
broccolini, Brusse/s sproufs, burdock, cabbage, capsicums, carrots, cauliflower,
celeriac, celery, chilli peppers, chokos, courgettes, cucltmbers, eggplant, Florence
fennel, garland chrysanthemum, garlic, gherkins, herbs, lndian vegetables, kohlrabi,
kumara, leeks, lettuces, marrows, melons, okra, parsnips, peas, puha, pumpkin,
purslane, radishes, rakkyo, rhubarb, salad leaves, salsify, scallopini, scorzonera,
shallots, silverbeet, spinach, spring onions, sprouted beans and seeds, squash,
swedes, sweetcorn, taro, turnips, ulluco, watercress, witloof, yakon, yams,
zucchinis, potatoes, tomatoes, eqpe,Fe€l*E, onions; and

ii. the hybrids of the vegetables listed in subparagraph i.

1 1 .10. The definition of enterprise should be amended to recognises the activity may involve
parts of parcels of land to reflect leasing arrangements which may only involve areas
of land in rural production.

11.11. The definition should also be amended to recognise that land use activities will vary
within the nature of an enterprise and that all relevant primary production activities
should be accounted for.

11.12. Commercial vegetable production activities typically occur across more than one
subcatchment and the ability to operate one enterprise across multiple subcatchments
must be provided.
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Decision sought:

11.13. Amend the definition of Enterprise/s as follows:

Defin ition - Enterp rise/s

Enterprise/s: means one or more parcels of land (or parts of parcels of land) held in
single or multiple ownership to support the primarv production activities undertaken
prineipte Una use , and constitutes
a single operating unitforthe purposes of management. W
te be within a sub eatehment if mere than 509/o ef that enterprise is within the sab
eatehment,

Definition - Good Practice/s

11.14. HortNZ supports separate definitions for best and good management practice which
for the horticultural sector are two different methods. Good management practices are
described as an entry level practice that all growers could expect to undertake to
manage nutrients. Best management practices are advanced mitigation options that
often require significant investment which may present a barrier for uptake, especially
for smaller growers.

Decision sought:

11.15. Retain the definition of Good Management Practice.

Reference Point

1 1 .16. OVERSEER is a management tool of significant concern to the horticulture sector. The
development of the commercial vegetable cropping modules within OVERSEER has
been retarded by the emphasis on pastoral production systems. Recent experience in
Canterbury has demonstrated the need for an alternative modelling approach to
assess the benchmark contaminant discharge from commercial vegetable cropping
rotations.

11.17. The proposed definition of Nitrogen Reference Point is supported by HortNZ to the
extent that the plan provides for the establishment of an alternative method or model
to establish a benchmark nitrogen and phosphorus discharge for commercial
vegetable production systems from OVERSEER.

Decision sought:

11.18. Retain definition of Nitrogen Reference Point that provides for the establishment of an
alternative method or model to establish a benchmark nitrogen and phosphorus
discharge for commercial vegetable production systems.

Definition - Certified Farm Nutrient Advisor

11.19. The definition of Certified Farm Nutrient
qualifications to provide for a vegetable
amended in the following manner:

too focussed on OVERSEER
nutrient budget. lt should be

Adviser is
production
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Decision sought:

11.2O. Amend the definition in the following way:

Certified Farm Nutrient Advisor:

is a person certified by the Chief Executive Officer of Waikato Regional Council
and listed on the Waikato Regional Councilwebsite as a certified farm nutrient
advisor and has the following competencies :

a. Has
sufficient aqronomic knowledge to conduct the assessment of a budqet for the
farm or enterprise, and
b. Has the appropriate levelof
experience in the modellinq tool utilised to develop the nutrient budqet.

Subcatchment Scale Management Plan (SSMP)

11 .21. Enable the collaborative management of discharges at a scale greater than a single
farm. Farmer/ catchment collectives managing discharges as a single enterprise within
a subcatchment or a water management unit are very likely to achieve environmental
outcomes in a more coordinated and effective way.

Decision sought:

11.22. Add new definition of Subcatchment Scale Management Plan (SSMP) as follows:

Subcatchment Scale Manaqement Plan (SSMP)

Subcatchment Scale Manaqement Plan (SSMPI: means a subcatchment scale plan
for that sets out actions and responsibilities for a Catchment Collective (representinq
all or part of a subcatchmenil for the purposes of contaminant manaqement that
meets or exceeds the expected reduction in discharoe to freshwater that would
otherwise be achieved throuoh a Farm Environment Plan.
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Executive Summary

The Proposed Healthy Rivers Plan Change has been developed to give effect to the Vision and Strategy for the
Waikato River and the National Policy Statement for Freshwater Managemenl 2014 (NPS FM). lt requires
regional councils to formulate freshwater objectives that give effect to the objectives of the NPS FM and
describe the condition that Waikato regional communities want for fresh water in the future. The NPS FM
process included identifying freshwater management units (FMU) and the values for each, and then choosing
relevant water quality attributes and attribute states that can be monitored over time.

The values and water quality attributes wereprepared by the Collaborative Stakeholder Group (CSG) and
consist of Mana Atua (intrinsic values) and Mana Tangata (use values) of the water. The attributes that the plan
focuses on are the following water quality indicators: nitrogen, phosphorus, chlorophyll, sediment and E.coli.

The objective of this report is to provide technical support for amendments to the Proposed Waikato Regional
Plan Change 1 -Waikato and Waipa River Catchments (Dated 3 December2016) (WRC,2016) ('PC1') that
would achieve the Mana Atua and the Mana Tangata values of the Plan in pragmatic and equitable manner.

Modelling limitations

The water quality models developed for the Healthy Rivers process include numerous limitations including
limitations in the underlying contaminant yield and landuse datasets. Our report does not seek to review the
validity of the modelling undertaken for the Healthy Rivers process.

We have used some of the model inputs and outputs to discuss the assumed relative contribution of diffuse
discharges from the primary sector and discussed some of the limitations of the modelling.

ln our view it is vital that decision makers are aware of the limitations of the water quality modelling used to
inform policy development.

Horticulture land use and values

Section 3 of this report summarises the impact of horticultural landuse in the catchment on the attributes
identified by the CSG, and the corresponding effect that this has on values identified in PC1.

ln total, horticultural land occupies 0.6% of the total area of the Waikato River catchment, and accounts for
2.5o/o of the Total Nitrogen (TN) loads and 0.9% of the Total Phosphorous (TP) load in the overall catchment.
The contribution of horticulture land to sediment loads predicted from each sub-catchment is also very low. The
sediment concentrations in the Lower Waikato are influenced by the inflow of the Waipa River at Ngaruawahia,
the Whangape Lake Catchment, the Opuatia catchment, and the Whangamarino River. There is also a marked
increase in chlorophyll a concentration between Huntly-Tainui and Tuakau, which is in response to the inflows
from the hypertrophic riverine lakes; Lake Whangape and Lake Waikare.

There is a decreasing water clarity trend throughout the Waikato catchment which generally reflects the
increasing concentrations of other constituents that influence it, including nitrogen, phosphorous, sediment and
chlorophyll a. Environmental mitigation programs on horticultural properties are very focused on ways to reduce
firstly sediment and phosphorus discharges closely followed by nitrogen discharges. Furthermore the majority of
the horticultural property in the Waikato is in the Lower Waikato catchment, meaning the impact of phosphorus
runoff and nitrogen leaching from horticultural enterprises covers a small proportion of the overall Waikato
catchment. Horticulture also has a minimal impact on E.coli loads in the overall Waikato River catchment and
contributes less E.coli yields compared with dairy, sheep and beef and urban land use.

Horticulture may have higher nitrogen (N) leaching values but a very small N load overall when compared by
land area to dairy. Policy 3 g states that'fhe degree of reduction in diffuse discharges of nitrogen, phosphorus,
sediment and microbial pathogens is proportionate to the amount of current discharge (those discharging more
are expected to make greater reductions), and the scale of water quality improvement required in the sub-
catchment
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PC1 outlines that changing landuse to commercial vegetable production is a non-complying activity. However
Horticulture New Zealand thinks it should be provided for as a restricted discretionary consent for new
commercial vegetable production where it can be demonstrated there is an overall reduction across all four
contaminants considered in PC1. The assessment of an application for new commercial vegetable production

should allow recognition for any reductions in bacterial contamination as a result of the conversion of land. And
in some cases, if it can be demonstrated that the land use change results in a similar or lesser effect on core
values protected by the Vision and Strategy; an increase in discharges of nitrogen should be provided for.

Leaching rate assumptions in water quality modelling

Nitrogen is one of the four contaminants that are a focus of this plan. All four contaminants affect the values.
The introduction of a nitrogen reference point places an inequitable emphasis on one contaminant. lt is the view
of Horticulture New Zealand that a balanced approach needs to be taken to contaminant reductions across all
the 4 contaminants.

Nitrogen mitigation and the influence of Variation 6

Discharges of nutrients can be estimated to increase without sufficient irrigation to raise crop yields; however
surface water takes for crop irrigation are likely to be reduced to phase-out overallocation in the catchment. This
is due to past decisions regarding the management of water quantity (e.9. Variation 6 and the Watercare
application). This will remove a key mitigation for commercial vegetable growers seeking to reduce discharges
using efficient irrigation unless alternative sources of water can be found.

Offset mitigation

The Whangape Lake Catchment, the Opuatia catchment, and Lake Waikare are hypertrophic riverine lakes and
discharge sediment and phytoplankton into the Lower Waikato catchment. These sub-catchments have the
potential to impact on the ability of the downstream community to achieve targets for contaminant reduction or
restoration of values to achieve The Vision and Strategy for the Waikato River.

PCI provides for offset to be used for point source discharges. The discharge from Lake Waikare into the
Whangamarino wetland is a consented point source and therefore this policy could apply to mitigating the
impact of the flood protection scheme on the water quality discharged from Lake Waikare.

Horticulture New Zealand seeks an offset measure for horticulture in an alternative location or locations to the
non-point source discharge, for the purpose of ensuring positive effects on the environment to lessen any
residual adverse effects of the discharge(s) that will or may result from allowing the activity

Farm Management Plans

Horticulture New Zealand seeks amendments to the Farm Management Plan Schedulel; part of Horticulture
New Zealand's issue with the current plan is the lack of focus on managing losses from cultivation practices
across broader rural land than that occupied by the vegetable sector. Horticulture New Zealand considers that a
range of practices could be mandated across cultivated land.

ln the Mangaone catchment Horticulture makes up 2% of the landuse, bare earth makes up 5% of the land
within the catchment. Our estimate is the horticultural landuse makes up approximately 30% of the bare earth
within the catchment, which means that 70% of the bare earth is within other landuses

Managing the effect of soil erosion from cultivated land, will require measures are implemented on all landuses,
including horticultural land.

Sub-catchment allocation

The Horticulture New Zealand submission proposes a change to Objective 3 to add the achievement of the
contaminant load reduction targets specified for each subcatchment in Table 3.11.
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We requested catchment loads that were associated with the 10 year water quality targets from Waikato
University, at the time of submission these loads have not been made available, however we know these loads
were developed as part of the Healthy Rivers modelling, and could be supplied along-side the water quality
concentration targets.

We have aftempted to calculate loads for TN, Nitrate, TP and E.coli, for those sites where it was possible, the
calculations we have undertaken include a number of assumptions. These loads should be updated with the
modelled loads. lt was not possible to calculate a catchment load for Chl a from the data available.
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lmportant note about your report

The sole purpose of this report and the associated services performed by Jacobs is to review available technical
reports undertaken by third parties for the Proposed Waikato Regional Plan Change 1 - Waikato and Waipa
River Catchments and assess the information in support of a submission on behalf of Horticulture New Zealand
on the plan change in accordance with the scope of services set out in the contract between Jacobs and
Horticulture New Zealand ('the Client'). That scope of services, as described in the Jacobs proposal dated 16

December 2016, was developed with the Client.

ln preparing this report, Jacobs has relied upon, and presumed accurate, any information (or confirmation of the
absence thereof) provided by the Client and/or from other sources. Except as otherwise stated in the report,
Jacobs has not attempted to verify the accuracy or completeness of any such information. lf the information is

subsequently determined to be false, inaccurate or incomplete then it is possible that our observations and
conclusions as expressed in this report may change.

Jacobs derived the data in this report from information sourced from the Client (if any) and/or available in the
public domain at the time or times outlined in this report. The passage of time, manifestation of latent conditions
or impacts of future events may require further examination of the project and subsequent data analysis, and re-
evaluation of the data, findings, observations and conclusions expressed in this report. Jacobs has prepared

this report in accordance with the usual care and thoroughness of the consulting profession, for the sole
purpose described above and by reference to applicable standards, guidelines, procedures and practices at the
date of issue of this report. For the reasons outlined above, however, no other warranty or guarantee, whether
expressed or implied, is made as to the data, observations and findings expressed in this report, to the extent
permitted by law.

This report should be read in full and no excerpts are to be taken as representative of the findings. No
responsibility is accepted by Jacobs for use of any part of this report in any other context.

This report has been prepared on behalf of, and for the exclusive use of, the Client, and is subject to, and
issued in accordance with, the provisions of the contract between Jacobs and the Client. Jacobs accepts no
liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report by any third
party.
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1. lntroduction

The objective of this assessment is to provide technical support for amendments to the Proposed Waikato
Regional Plan Change 1 - Waikato and Waipa River Catchments (Dated 3 December 2016) (WRC, 2016)
('PC1') that would achieve the Mana Atua and the Mana Tangata values of the Plan in pragmatic and equitable
manner.

The analysis draws on existing published science for testing the proposed case studies and these results are
discussed in the context of the Healthy Rivers water quality modelling results. Wherever possible we have
utilised the Healthy Rivers data sets to test scenarios using the Healthy Rivers water quality modelling
methodology.

Section 2 of this report summarises the values identified in the Healthy Rivers Plan and Section 3 discusses the
impact of horticultural landuse in the catchment on these values. The discussion covers all the values, and
considers the link between water use and water quality and focuses on the following water quality indicators:
nitrogen, phosphorus, chlorophyll, sediment and E.coli.

Section 4 discusses the PC1 allocation of responsibility for contaminant discharges, and provides four cases
studies to provide focus for the relief sought by the Horticultural New Zealand submission. The case studies
include:

. Leaching assumptions focused on horticulture and dairy leaching

o Nitrogen mitigation and focused on the influence of Variation 6 and the Watercare abstraction

r Offset mitigation and the potential for offset to be used for the flood protection scheme point source
discharges and Horticu ltu ral d iffuse discharges

. Farm Management Plans and in particular managing sediment form cultivated land.

Section 4.5 includes a sub-catchment load table. Horticulture New Zealand's submission includes seeking the
ability for people to manage diffuse discharges on a sub-catchment scale.
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Values and Current Allocation of Responsibility for
Contam inant Discharges JACOBS'

2. Summary of values and targets

The Vision and Strategy for the Waikato River is the primary direction setting document for the Waikato and
Waipa Rivers, and regional and district plans must give effect to the Vision and Strategy. PC1 gives effect to
the Vision and Strategy, whereas the current Regional Plan objectives do not currently fulfil the Vision and
Strategy. Furthermore, the National Policy Statement for Freshwater Management 2014 (NPS FM) requires
regional councils to formulate freshwater objectives that give effect to the objectives of the NPS FM and
describe the condition that Waikato regional communities want for fresh water in the future. The NPS FM
process included identifying freshwater management units (FMU) and the values for each, and then choosing
relevant water quality attributes and attribute states that can be monitored over time.

The values to be enforced by PCI were prepared and supported by the Collaborative Stakeholder Group
(CSG). The final list of values and uses were finalised on 9-10 August 2015 and consist of the following:

. Mana Atua is the intrinsic values of water including mauri (the principle of life force), wairua (the principle
of spiritual dimension), and mana (the principle of prestige, authority of the water and its ecosystems in

their natural state).

. Mana Tangata refers to the use values of water from its use for economic, social, spiritual and cultural
purposes.

. Together these represent Te Mana o te Wai. Te Mana o te Wai represents the relationship between the
health and mauri of the water and the health and mauri of the environment which is integral to the social,
cultural, economic and environmental well-being of communities (MfE,2014).

Mana Atua in PC1 is made up of 3 key values and Mana Tangata is made up of 10 key values, which can be
further grouped under cultural and social use values, and economic use values (see Table 2-1 below).

Table 2-1 : Key values listed in the Proposed Plan.

Mana Atua Values

Each River lwi has their own unique and intergenerational relationship with the rivers.

The Waikato and Waipa catchments support resilient freshwater ecosystems and

healthy freshwater populations of indigenous plants and animals.

Retain the integri$ of the rivers within the landscape and its aesthetic features and

natural qualities for people to enjoy.

Mana Tangata Values

Area of water body set aside for spiritual activities that support spiritual, cultural and
physical wellbeing.

A valued resource that is naturally gifted to sustain certain activities (meeting spiritual

and physical needs).

Mahinga kai and fishing The abilig to access the Waikato and Waipa and their tributaries to gather sufficient
quantities of kai (food) that is safe to eat and meets the social and spiritual needs of their
stakeholders.

The rivers are a place to swim and undertake recreation activities in an environment that
poses minimal risk to health.

Human health for recreation

Transport and tauranga waka All communities can use the rivers to pilot their vehicles and waka and navigate to their
destinations.

The rivers support regionally and nationally significant primary production in the

catchment (agricultural, horticultural, forestry). These industries contribute to the
economic, social and cultural wellbeing of people and communities, and are the major

component of wealth creation within the region. These industries and associated primary

also support other industries and communities within rural and urban

Primary production
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The rivers provide for community water supply, municipal supply, drinkable water supply
and health.

The rivers provide economic opportunities to people, businesses and industries e.g.
tourism; assimilative capacity for discharges, wastewater disposal, flood and
stormwater.

The river provides for reliable, renewable hydro and geothennal energy sources and
thermal generation, securing national self-reliance and resilience.

Flood management systems protect land used and inhabited by people.

From the above values that were developed, three core values were identified: human health for recreation,
ecosystem health, and mahinga kai. For each value, the expert panel of the Technical Leaders Group (TLG)
reviewed attributes contained in the NPS-FM National Objectives Framework (NOF) and assessed how they
might be applied to the Waikato-Waipa catchment. The panel also provided advice on other attributes deemed
relevant to the measurement of the three values in FMUs in the catchment (i.e. if they were within scope and
related to the four contaminants) (WRC, 2016a). This process is outlined in more detail in Scarsbrook (2016).
The agreed attributes are based on the NOF for nitrate, ammonia and E coli; on the NOF for phytoplankton
(chlorophyll a), total nitrogen and total phosphorus for lakes except that they are also to be applied to the main
stem of the Waikato River (in recognition of the hydro-lakes); and on a proposed clarity attribute developed by
the TLG to address sediment with input from the CSG to define appropriate bands (WRC, 2016).

The impact that relevant water quality attributes have on the three core values are outlined in the table below
(Table 2-2). This is based upon the information outlined in the NPS FM (Appendix 2 - Attribute tables). A
summary is outlined in the points below:

. Human Health for Recreation is measured against concentrations of E coli (in lakes, rivers, and lake-fed
rivers), chlorophyll a (lakes and lake fed rivers) and planktonic cyanobacteria (lakes only), and levels of
clarity (lakes, rivers, and lake-fed rivers). Visual clarity is measured as the horizontal sighting range of a
black disc under base flow conditions. The key contributors to visual clarity are considered to be yellow
substance, phytoplankton (floating algae) and fine sediment.

. Ecosystem Health is measured against trophic state indicators such as concentrations of chlorophyll a
(lakes and lake-fed rivers) and planktonic cyanobacteria (lakes only), TP and TN concentrations (lakes and
lake-fed rivers), and nitrate-N and ammoniacal N (as toxicants in rivers and lake-fed rivers).

. Mahinga kai is measured against concentrations of E coli (in lakes, rivers, and lake-fed rivers) and
chlorophyll a (lakes and lake-fed rivers) and planktonic cyanobacteria (lakes only).
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Table2.2: The chosen water quality aftributes and the corresponding effect that each have on the three core values identified in PC1.

Human health for
recreation
('Swimmability')

The rivers are a place

to swim and undertake

recreation activities in

an environment that
poses minimal risk to

health.

Not directly used to measure the
state of this value.

However, elevated nutrients and

increased residence time can lead to

excessive algal and/or plant groMh

may limit visibility.

Not directly used to measure

the state of this value.

However, elevated nutrients

and increased residence time

can lead to excessive algal

and/or plant growth may limit

visibility.

Reductions in water clarity

lvhich may limit visibility

resulting in injury. Water

clarity infl uences people's

choice of where to swim, but

does not directly affect

human health (Scarsbrook,

201 6).

Pathogens such as E. coli

are harmful to human health.

People can be exposed to a

risk of infection from contact

Wth water during activities

and with occasional

immersion and some

ingestion of water (such as

wading and boating). (MfE,

2014).

PlanKonic cyanobacteria -

Potential health risks (eg,

respiratory, irritation and

allergy symptoms) exist from

exposure to cyanobacteria
(from any contact with fresh

water) (MlE, 2014).

Ecosystem Health The Waikato and

Waipa catchments

support resilient

freshwater ecosystems

and healthy freshwater
populations of
indigenous plants and

animals.

Trophic state - Ecological communities

may become degraded due to impacts

of elevated nutrients leading to

excessive algal and/or plant growth, as

well as the loss of orygen in bottom

waters of deep lakes (MlE, 2014).

Toxicity - Nitrate and ammonia may

impact on grovvth of multiple species

and approach acute impact level (i.e.

risk of death) for sensitive species at

higher concentrations (MfE, 2014).

Trophic state - Ecological

communities may become

degraded due to impacts of

elevated nutrients leading to

excessive algal and/or plant

growth, as well as the loss ol
orygen in bottom waters of
deep lakes (MfE, 2014).

Not directly used to
measure the state of this
value.

Affects ecosystem health

either through deposition and

smothering of biota or

through the clarity reductions

altering the success of visual

feeders such as birds and

fish (Hughes, 2015; Yalden &

Elliot,2015).

Not directly used to
measure the state of this
value.

Trophic state - Regular

and/or extended-duration

nuisance blooms reflecting

high nutrient enrichment

and/or significant alteration of

the natural flow regime or

habitat (MfE, 2014).

Not directly used to measure the

state of this value.

Ecological communities may become

degraded due to elevated nutrients and

increased residence time leading to

excessive algal and/or plant grovvth, as

well as the loss of oxygen in bottom

waters of deep lakes (MfE, 2014).

Not directly used to measure
the state of this valu6.

Ecological communities may

become degraded due to

elevated nutrients and

increased residence time

leading to excessive algal

and/or plant growth, as well as

the loss of oxvoen in bottom

Mahinga kai The ability to access

the Waikato and Waipa

and their tributaries to

gather sufficient
quantities of kai (food)

that is safe to eat and

meets the social and

spiritual needs of their

stakeholders.

Not directly used to
measure the state of this
value.

Affects ecosystem health

either through deposition and

smothering of biota or

through the clarity reductions

altering the success of visual

feeders such as birds and

Pathogens such as E. coli

are harmful to human health

Planktonic cyanobacteria -

Potential health risks (eg,

respiratory, irritation and

allergy symptoms) exist from

exposure to cyanobacteria
(from any contact with fresh

water) (MfE, 2014).
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Notes:

1. TN, TP end chlorophylla (phybplankton) attibutes applyio lakes but al6o ovsrths snti€ lsngth ofth€ main sbm ofthe Waikato Riv6rfrom Taupo Gat6s to Portwaikslo. This
r€cognises that fh€ Waikaio Riv6r is lake-Ed, the eight hydroiam aff€ctsd €ach66 funclion as lakss snd phybplankton growlh occurs along lh6 enlire dv€r.

2. NibaiB and ammonia attibubs apply b riven, and bke-H rivers.

3. Watsr danty and E cori attdbubs apply to lakes, vels, and lake-ftd ri\€Is.

4, Plankionic cranobact€da athibuta applios to lak6s ooly,
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3. Horticulture land use and value attributes

The three core values, human health for recreation, ecosystem health, and mahinga kai, have associated
water quality attributes that directly or indirectly measure their corresponding effects. This section will discuss
these water quality attributes including their current measured status in the Waikato River, the short and long
term water quality targets set in PC1, and the modelled yield contributions of horticultural land use to these
attributes at a subcatchment scale throughout the Waikato River catchment.

ln the following subsections each water quality attribute is discussed in greater detail at the subcatchment scale
(linked to monitoring sites) and in relation to horticultural land use. Figure 3.1 on the following page shows the
location of the monitoring sites associated with each subcatchment along the Waikato River, from the source at
Lake Taupo to the mouth at Port Waikato.

Sites appear in order from upstream to downstream as follows: Ohaaki, Ohakuri, Whakamaru, Waipapa,
Narrows, Horotiu Br, Huntly-Tainui Br, Mercer Br, Tuakau Br, and Port Waikato. Port Waikato does not have
measured water quality data or water quality targets listed in PC1.
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Huntly-Tainui Br

Waikato at Narrows Ohakuri Tailrace Br

Waipapa Tailrace

Whakamaru Tailrace

Figure 3.1: Water quality monitoring sites.
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3.1 Nitrogen

Total nitrogen (TN) is a measure of the state of ecosystem health, and can in-directly impact on the state of the
water body for human health for recreation in respect to the influence of nitrogen on chlorophyll a and the
impact of chlorophyll a on clarity.

ln the nutrient modelling undertaken for the Healthy Rivers process, horticulture had the highest nitrogen
leaching value compared to all other land uses (see the table in Section 4.1 on p9.22 of this report).

PCI provides water quality targets at the subcatchment scale for the short term (10 years) and long term (80
years), the short term target being 10% of the long term target. These targets have been based on the
measured median values at those sites, with the aim to improve water quality within the 10 and 80 year
timeframes. These targets are listed alongside the median measured TN values (2010 to 2014) for Waikato
River monitoring sites in Table 3-1 (listed upstream to downstream) and graphed in Figure 3.2 on the following
page.

Median TN concentrations in the upper catchments measured at Waikato at Ohaaki with a median value of
0.134 mg/L increase almost five fold to 0.595 mg/L at Waikato at Tuakau Bridge.

Table 3.1: 2010 - 2014 median measured TN values for each Waikato River monitoring site and associated short and long term
water quality targets from PCl.

Waikato at Ohaaki 0.134 o.134 0.134

Waikato at Ohakuri o.211 0.206 0.160

Waikato at Whakamaru o.271 0.260 0.160

Waikato at Waipapa 0.336 0.318 0.160

Waikato at Narrows o.41 o.404 0.350

Waikato at Horotiu Br 0.441 0.432 0.350

Waikato at Huntly-Tainui Br 0.585 0.562 0.350

Waikato at Mercer Br 0.662 0.631 0.350

Waikato at Tuakau Br 0.595 o.571 0.3s0

These values are graphed and displayed in Figure 3.2 along the approximate location of other major
waterbodies draining to the Waikato River in relation to monitored water quality sites; the hydro lakes and the
Waipa River.

Median TN concentrations steadily increase from Ohakuri to Horotiu, followed by a marked increase between
Horotiu and Huntly-Tainui Br, which is also where the Waikato and Waipa Rivers meet, increasing still between
Huntley-Tainui and Mercer, which is also where the Whangamarino Wetland discharges to the Waikato River,
and a decrease in concentrations between Mercer and Tuakau Br. Overall, the median concentrations
measured from Ohaaki increase three fold by Horotiu, and almost five fold by Mercer Br.
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Measured Median TN and PCl WQTargets
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Figure 3.2: Graph of Total nitrogen measured median values (2010-2014) and associated short term and long term water qualig
targets from PCl,

Based on data provided by NIWA, in total, horticultural land occupies 0.6% of the total area of the Waikato River
catchment, and accounts for 2.60/o of the TN loads in the overall Waikato River catchment. Figure 3.3 on the
following page illustrates the percentage contribution of TN loads from horticulture per subcatchment. Pie charts
illustrating the proportion of horticulture N loads in each subcatchment compared to other land use types are
provided in Appendix B and C.

The majority of the horticultural property in the Waikato is in the lower catchment of the Waikato River, meaning
the impact of nitrogen leaching from horticultural enterprises covers a small proportion of the overall Waikato
River catchment.

Figure 3.3 illustrates the percentage of the nitrogen load aftributed to horticulture used in the NIWA water quality
modelling. (Semadeni-Davies, September 2015 ). Note the NIWA modelling simplified the landuse assumptions
compared with landuse layer supplied to Jacobs by NIWA. ln some catchments no horticulture was assumed in
the nutrient modelling, where the landuse layer indicates horticulture is present.
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Figure 3.3: Contribution of unattenuated nitrogen loads from horticulture land use on a subcatchment scale.
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3.2 Phosphorous

Like nitrogen, phosphorous (P) is used to measure the state of the ecosystem health and can in-directly impact
on the state of the water body for human health for recreation in respect to the influence of phosphorus on
phytoplankton biomass and therefore chlorophyll a concentrations, and the impact of chlorophyll a on clarity.

PCI short term (10 years) and long term (80 years) water quality targets for each subcatchment scale are
based on the measured median values at those sites. These targets are listed alongside the median measured
total phosphorous (TP) values for Waikato River monitoring sites from 2010 lo 2014 in Table 3-2 and graphed in

Figure 3.4.

Measured median TP concentrations in the upper catchments at Waikato at Ohaaki, with a median value of
0.010 mg/L, increase overfivefold to 0.053 mg/L at Tuakau Bridge. This increase is of the same magnitude as
we observed for TN.

Table 3.2: 20'10 - 2014 median measured TP values for each Waikato River monitoring site and associated short and long term
water quality targets from PC1.

Waikato at Ohaaki 0.010 0.010 0.010

Waikato at Ohakuri 0.017 0.017 0.017

Waikato at Whakamaru 0.020 0.020 0.020

Waikato at Waipapa 0.025 0.025 0.020

Waikato at Narrows 0.028 0.028 0.020

Waikato at Horotiu Br 0.036 0.034 0.020

Waikato at Huntly-Tainui Br 0.045 0.043 0.020

Waikato at Mercer Br 0.052 0.049 0.020

Waikato at Tuakau Br 0.053 0.050 0.020

These values are graphed and displayed in Figure 3.4 with the approximate location of other major waterbodies
draining to the Waikato River in relation to monitored water quality sites; the hydro lakes and the Waipa River.
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Figure 3,4: Graph of TP measured median values (2010-2014) and associated short term and long term water quality targets
from PC1.

TP median concentrations steadily increase from Ohaaki to Narrows, continuing at an increasing rate between
Narrows and Mercer, between which the Waikato and Waipa Rivers meet and the Whangamarino Wetland
discharges to the Waikato River. There is a slight increase in concentration between Mercer and Tuakau Br. No
concentrations are listed for sites below the Tuakau Br. Overall, the median concentrations measured from
Ohaaki increase almost fivefold by Tuakau Br.

Horticultural land occupies 0.6% of the total area of the Waikato River catchment, and accounts for 0.9% of the
TP load in the overallcatchment, as modelled by NIWA. Figure 3.5 below illustrates the percentage contribution
of TP loads from horticulture per subcatchment. Pie charts illustrating the proportion of horticulture TP loads in
each subcatchment compared to other land use types are provided in Appendix B and C.

The majority of the horticultural property in the Waikato is in the lower catchment of the Waikato River, meaning
the impact of phosphorous leaching from horticultural enterprises covers a small proportion of the overall
Waikato catchment, similar to what is observed for nitrogen.

Figure 3.4 illustrates the percentage of the phosphorus load attributed to horticulture used in the NIWA water
quality modelling. (Semadeni-Davies, September 2015 ). Note the NIWA modelling simplified the landuse
assumptions compared with landuse layer supplied to Jacobs by NIWA. ln some catchments no horticulture was
assumed in the nutrient modelling, where the landuse layer indicates horticulture is present.
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3.3 Sediment

Fine sediments like silts and clays are key light attenuating constituents that contribute to the impact on water
clarity.

NIWA (Hughes, 2015) modelled annual sediment loads separately for each subcatchment using the New
Zealand Empirical Erosion Model (NZEEM), for the purposes of representing annual average sediment loads
lost from the land for PC1.

The NZEEM uses annual rainfall, land cover and erosion terrain (rock, soil, slope erosion process) to inform the
prediction of sediment yield. The NZEEM does not differ between pasture and bare earth and therefore does not
account for the sediment generated from bare earth associated with horticulture and arable farming. Figure 3.6
displays the subcatchments and sediment yield across the greater catchment in tonnes per square kilometre per
year.

The majority of horticultural land is located downstream of Mercer. The sediment concentrations in the Lower
Waikato are influenced by the inflow of the Waipa River at Ngaruawahia. ln addition between Rangiriri and
Mercer, there are three significant tributaries that contribute high sediment loads. These are the Whangape
Lake Catchment and Opuatia to the west, and the Whangamarino River to the east. Figure 3.7 maps the
sediment yield in these areas, Figure 3.9 illustrates the relatively high sediment yield in the catchments that
drain to Lake Waikare and Lake Whangape.

The contribution of horticulture land to sediment loads predicted from each sub-catchment is very low, as
illustrated in Figure 3.8. Note the NIWA modelling simplified the landuse assumptions compared with landuse
layer supplied to Jacobs by NIWA for nutrient modelling. When calculating the sediment load attributable to
horticultural land Jacobs used the supplied landuse layer.

Pie charts illustrating the proportion of horticulture land contributing to sediment loads in each subcatchment
compared to other land use types are provided in Appendix B and C.
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Figure 3.7 NZEEM sediment yield Tonnes/km2/year for the sub- catchments between Rangiriri and Mercer.
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3.4 Chlorophyll a

Phytoplankton (floating/planktonic algae) is a natural part of river and lake food webs, providing energy to the
food chain and cycling nutrients. Chlorophyll a (chl-a) is a component of phytoplankton cells and therefore
increases in phytoplankton biomass production causes an increase in chl-a concentrations. Phytoplankton also
contributes to the degradation of water clarity (by increases in chl-a concentrations), taste and smell, and alters
water colour, and blooms of certain algal species can cause skin irritation and may be toxic.

Phytoplankton only becomes problematic in the main stem of the Waikato, and are monitored there as chl-a.
The Waipa is too turbid and lacks the residence time for phytoplankton to develop. Phytoplankton biomass in
the Waikato main stem is influenced by a number of factors including: the residence time which is influenced by
the hydrodams, light, temperature, inputs from the shallow riverine lakes and nutrients (both N and P) which can
limit growth if the supply is limited.

Chl-a is used in PC1 as a measure of all three core values (e.9. human health for recreation, ecosystem health,
and mahinga kai).

PC1 short term (10 years) and long term (80 years) water quality targets for each subcatchment scale are
based on the measured median values at those sites. These targets are listed alongside the median measured
chl-a values for Waikato River monitoring sites in Table 3.3.

Median chl-a values measured in the Waikato River from 2010 lo 2014 (Table 3-3 and Figure 3.9) show that
concentrations in the upper catchments measured at Waikato at Ohaakiwith a median value of 0.0015 mg/L,
increase eight fold to 0.012 mg/L at Waikato at Tuakau Bridge.

Table 3-3: 2010 - 2014 median measured chl-a values for each Waikato River monitoring site and associated short term and
long term water quality targets from PC1.

Waikato at Ohaaki 0.0015 0.0015 0.0015

Waikato at Ohakuri 0.0032 0.0032 0.0032

Waikato at Whakamaru 0.0050

Waikato at Waipapa 0.0041 0.0041 0.0041

Waikato at Narrows 0.0055 0.0055 0.00s0

Waikato at Horotiu Br 0.0062 0.0061 0.0050

Waikato at Huntly-Tainui Br 0.0060 0.0059 0.0050

Waikato at Mercer Br 0.0105 0.0100 0.0050

Waikato at Tuakau Br 0.0't2 0.0113 0.00s0

These values are graphed and displayed in Figure 3.9, and the approximate location of other major waterbodies
draining to the Waikato River in relation to monitored water quality sites; the hydro lakes and the Waipa River.
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Figure 3.10: Graph of chl.a measured median values (2010-2014) and associated short term and long term water quality targets
from PC1.

Chl-a median concentrations quadruple from Ohaaki to Narrows, likely demonstrating the influence of the
hydrodams and nutrient loads in the upper catchment. A small decrease can be seen between Horotiu and
Huntley-Tainui where the inflow from the Waipa River occurs, which does not support phytoplankton. There is a
marked increase in concentration between Huntly-Tainui and Tuakau, likely a response to the inflows from the
hypertrophic riverine lakes - Lake Whangape and Lake Waikare.
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3.5 Water Glarity

The visual clarity of water, i.e. how far an observer can see through the water, is primarily determined by its
water quality; in particular the concentrations of light-attenuating constitutes. Water clarity is directly measured
in the water body as the horizontal sighting range of a black disc under base flow conditions. The main light-
attenuating constituents are yellow substance (coloured dissolved organic suspended material), fine sediment
(silts and clays) and phytoplankton (floating algae), and water itself. N and P are the key nutrients that
contribute to phytoplankton growth, which is measured as chlorophyll a. Therefore the factors affecting water
clarity can also be understood by measuring N, P, chlorophyll a, and sediment. Water clarity, encompassing all
of these constituents, is a measurement of ecosystem health; and both water clarity and E.coli are used to
assess the suitability of water for human health for recreation and mahinga kai practices.

PC1 short term (10 years) and long term (80 years) water quality targets for each subcatchment scale are
based on the measured median values at those sites. These targets are listed alongside the median water
clarity values measured from 2010 to 2014 for Waikato River monitoring sites in Table 34 and graphed in
Figure 3.10.

Median water clarity values measured in the upper catchments of the Waikato River at Waikato at Ohaaki with a
median value of 3.83 m, decreases over six fold to 0.61 m (median value) at Waikato at Tuakau Bridge.

Table 3.4 : 2010 - 2014 median measured water clarity values for each Waikato River monitoring site and associated short term
and long term water quality targets from PC1,

Waikato at Ohaaki 3.83 3.8 3.8

Waikato at Ohakuri 3.44 3.4 3.4

Waikato at Whakamaru 1.87 2.0 3.0

Waikato at Waipapa 1.92 2.0 3.0

Waikato at Narrows 1.68 1.7 1.7

Waikato at Horotiu Br 1.35 1.4 1.6

Waikato at Huntly-Tainui Br 0.87 0.9 1.0

Waikato at Mercer Br

Waikato at Tuakau Br 0.61 0.7 1.0

These values are graphed and displayed in Figure 3.10, and the approximate location of other major
waterbodies draining to the Waikato River in relation to monitored water quality sites; the hydro lakes and the
Waipa River.
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Figure 3.11 : Graph of water clarity measured median values (2010-2014) and associated short term and long term water quality

targets from PG1.

Median water clarity measurements halve in value from Ohaaki (3.83 m) to Whakamaru (1.87 m). The decline in
clarity slows down between Whakamaru and Waipapa before declining with greater speed between Waipapa
and Huntley-Tainui. There is no data for Mercer; however the median clarity value at Tuakau Br is the lowest
median value of 0.61 m.

Decreasing water clarity trends throughout the catchment generally reflect the increasing concentrations of
other constituents that influence it, including nitrogen, phosphorous, sediment and chlorophyll a.

Horticultural land is concentrated in the Lower Waikato with poor water clarity largely influenced by upstream
landuse and lakes processes. Horticultural land can be expected to have some impact with the discharge of
sediment and nutrients.
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3.6 E.coli

E. coliis used in PC1 as a measure of human health for recreation and mahinga kai, but is not a direct measure
of ecosystem health. Unlike other land uses such as dairy or drystock farming, horticulture practices contribute
very little to negligible amounts of E. coliin water ways, as illustrated in Figure 3.11 on the next page.

Note the NIWA modelling simplified the landuse assumptions compared with landuse layer supplied to Jacobs
by NIWA for nutrient modelling. When calculating the E. coliload attributable to horticultural land Jacobs used
the supplied landuse layer

Pie charts illustrating the proportion of horticulture land contributing to E. coliyields loads in each sub-catchment
compared to other land use types are provided in Appendix B and C.

Horticulture has a minimal impact on E.coli loads in the overall Waikato River catchment and contributes less E.
coll yields compared with dairy, sheep and beef and urban land use.
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Figure 3.12: Contribution of E.coli loads from horticulture land use on a subcatchment scale.
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4, Current allocation of responsibility for contaminant
discharge

This section discusses three cases that discuss the proposed regime in PC1 to allocate responsibility for
reducing contaminant discharges across activities and provides technical support for the Horticulture New
Zealand submission.

The Horticulture New Zealand submission includes a range of proposed changes to the allocation regime
proposed in the PC1 objectives, policies and rules.

The Horticulture New Zealand submission seeks an amendment of Objective four to 'recognise that PCl is a
transitional plan by insefting new c) "recognising that this plan change is transitional, to provide time to develop
the tools required to more efficiently allocate responsibility for achieving contaminant reduction targets in the
long-term."'

Horticulture New Zealand has submitted, that Policy 3 should be amended proposing:

Manage and require reductions in diffuse discharges of nitrogen, phosphorus, sediment and microbial
pathogens from commercial vegetable production through a tailored, propefty or enterprise-specific
approach to consenting discharges where:

a. Flexibility is provided to undeftake crop rotations on changing parcels of land for commercial
vegetable production, while reducing average contaminant discharges over time; and

b. The maximum area in production for a property or enterprise r.s estabf.shed and capped utilising
commercial vegetable production data sourced from the 10 years up to 2016; and

c. ise; and

d. A tailored reduction A-$%4eorcese in the diffuse discharge of nitrogen, phosphorus, and
sediment across the sector recognising:

. the low risk of discharges of microbial pathogens from commercial vegetable
production;

. the need to preserue aspects of commercial vegetable production required to
maintain domestic supply of vegetables;

. the pressure on and scarcity of land suitable for commercial vegetable production.
This pressure has recently increased as a result of greenfields expansion onto
versatile land in the Auckland region.

. The level of prior implementation of Best or Good Management Practices; and

e. ldentified mitigation actions that are set out and implemented within timeframes specified in
either a Farm Environment Plan and associafed resource consent, or in specific requirements
established by participation in a Certified lndustry Scheme or a collective enterprise managing
dr.scharges as a group.

f. Commercial vegetable production enterprises that can demonstrate an overall reduction in the
combined discharges of nitrogen, phosphorus, sediment and microbialpathogens (compared to
the existing activity) are enabled; and

g. The degree of reduction in diffuse discharges of nitrogen, phosphorus, sediment and microbial
pathogens is proportionate to the amount of cunent discharge (those discharging more are
expected to make greater reductions), and the scale of water quality improvement required in
the sub-catchment.

h Consent will generally be granted for a term greater than 15 years
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i. An offset measure mav be proposed in an alternative location or locations to the non-point
source discharoe, for the purpose of ensuing positive effects on the environment to lessen anv
residual adverse effects of the discharqe(st that will or mav result from allowino the activitv
provided that the:

i. Primarv discharoe does not result in anv sionificant toxic adverse effect at the non-
point source discharqe location: and

ii. Offset measure provides an eauivalent benefit to the values of freshwater specified in
this plan: and

iii. Offset measure occurs preferablv within the same sub-catchment in which the
pimaru discharqe occurs and if this is not practicable. then within the same
Freshwater Manaqement Unit or a Freshwater Manaoement Unit located upstream.
and

vi. Offset measure remains in place for the duration of the consent and is secured bv
consent condition.

4.1 Leaching Rate Assumptions in the Water Quality Modelling

Horticulture New Zealand's submission seeks the removal of the proposed 10 % reduction in N, proposing
instead tailored reduction in the diffuse discharge of nitrogen, phosphorus, and sediment across the sector.

The case study below discusses the leaching rate assumptions used in the nutrient modelling used to inform
PC1. ln our view the water quality modelling has limitations and while it is a useful tool for informing the impact
of proposed policy and rules on water quality outcomes, care should be taken to avoid limitations in the
modelling, driving policy development. ln our view the leaching rates used in the water quality modelling are not
comparable and that it is important to acknowledge that the water quality in the river is impacted by the load of
contaminants rather than the leaching concentrations, and therefore targeting commercial vegetable growing
with the highest N leaching reduction target, willachieve minimalenvironmental benefit.

Background PCI proposes an approach where a Nitrogen Reference Point is established for each property or

enterprise and requires a degree of reduction in nitrogen (N) over time across the Waikato and Waipa
catchments.

Under Rule 3.'t 1.5.5 existing commercial vegetable production is a controlled activity, subject to matters

of control including provisions to achieve Policy 3(d). Policy 3(d) requires a 10% decrease in the diffuse
discharge of nitrogen and that a tailored reduction in the diffuse discharge of phosphorus, sediment and

microbial pathogens is achieved across the sector through the implementation of Best or Good

Management Practices.

Under Rule 3.11.5.3 dairy farming is a permitted activity where landuse is certified under a Certified

lndustry Scheme. Where the farm is not part of a Certified lndustry Scheme the activity is controlled
under Rule 3.1'l .5.4 subject to a range of matters. Under both the permitted and controlled rule, where

a Nitrogen Reference Point exceeds the 75th percentile nitrogen leaching value, actions, timeframes
and other measures are required to ensure the diffuse discharge of nitrogen is reduced so that it does
not exceed the 75th percentile nitrogen leaching value by 1 July 2026.

The development of policies and rules was informed by nutrient modelling undertaken by NIWA. The

nutrient modelling methodology is described in the report Modelling nutrient loads in the Waikato and

Waipa River Catchments (Semadeni-Davies et al., 2015). One of the key assumptions in the nutrient

modelling is that the nutrient leaching rates for the various landuses have been calculated in a manner

that makes them comparable.
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Nitrogen
Leaching Rate
Assumptions

The leaching rates assumed for the Horticultural sector were informed by the report: Nutrient
Performance and Financial Analysis of Lower Waikato Horticulture Growers (Agribusiness
Group, 2014); this report summarises Overseer modelling of typical Pukekohe vegetation
rotations and the effectiveness of mitigation options. lt also discusses the limitations of
Overseer modelling for Horticulture. As is noted in paras 4.57 and 4.58 of the Horticulture NZ
submission, the report models "worst case" rotations including winter cropping as a
significant part of the rotation.

The nitrogen leaching rate assumed in the Healthy River nutrient modelling for all land classified as
horticultural in the Waikato catchment was between 65 and 67 kglhalyear.

Uncertainty exists in the modelling of nitrogen leaching from the dairy sector due to the non-disclosure
of the data. As stated in Doole et al. (2016), detailed nitrogen-loss levels exist for individual dairy farms
throughout the catchment; however, these are held by Fonterra and are unavailable for the purposes of
policy simulation due to privacy restrictions.

Dairy data used for the Healthy River nutrient model was not released to Jacobs due to confidentiality
agreements between Waikato University and Dairy NZ (pers. comms. Doole 2017). We note the report
"Simulation of the proposed policy mix for the Healthy Rivers Wai Ora process" (Doole et al., 2016)
refers to 410 farms; it's unclearwhetherthese are a sub-set of the 498 farms described in (Doole G. J.,

2011). The nitrogen leaching rates from the 498 farms is reproduced from Doole et al. (2011) and
presented in Figure 4.1: below.
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Figure 4.1: Probability distributions for (a) farm profit, (b) emissions, and (c) nitrogen fertiliser use from model

output. Note that the histogram bin above the $0 per ha label on the x-axis in (a) contains a range of positive and

negative values. (Source: Doole et a1.,2011)

While the underlying data used for the nutrient modelling was not supplied, NIWA supplied the baseline
average nutrient leaching rates for each sub-catchment by landuse. This data is summarised in Table
4-1.

Table 4-l: Statistics of nitrogen leaching rates assumed in the Healthy Rivers Nutrient Modelling. Source: Table 4.2 in

Semadeni-Davies et al. (2015).

100

5 \ll

;.i

(b)
I 5(!:

?;:
= l(Xlr

=ri torii
(l'
I (r

,&n

, i-__l- I I l-----""rlll[--tr
l(x[] ls(ru l(t(x) ls(x] -i(x[)

Prolit 15 pc.r ha)
-i500

[-]tiii-*1l:iil
lm t50 l_\{J ,l{.ttl

r2081 700-RP-0001



Values and Current Allocation of Responsibility for
Contam i nant Discharges JACC,BS

When the dairy leaching rates are compared with those developed for Environment Canterbury
(Lilburne et al., 2013), the leaching rates in the EnMronment Canterbury study have a much greater

range from 9 kg N/halyr to 132 kg N/halyear, with most values exceeding the Waikato study. ln the
same Lilburne study the vegetable leaching rates range from 9 - 70 kg N/ha/year. There are many
reasons the results may differ between the Lilburne and Waikato dairy OVERSEER results, these
include; climate, soils and farming systems, the reasons also include the version of OVERSEER used

and the assumptions made when undertaking the OVERSEER modelling.

Mr Keenan from HortNZ has indicated to us he was shown a data table by a DairyNZ officer
on 28 April 2016 containing nitrogen leaching minima and maxima and a 75h percentile for
the Upper Waikato, Middle, Lower Waikato and Waipa. Mr Keenan was told these were from
a more complete data set for the Waikato Region than the farms used in the modelling by
Doole and presented above. The numbers provided by Mr Keenan were:

The data described by Mr Keenan, is more similar to the Environment Canterbury leaching
assumptions, (Lilburne et al., 2013)

Given that the leaching rates developed for the various land uses were developed at different times, by

different people for different purposes, caution should be applied when comparing leaching rates to
one another. When considering the effects of diffuse discharges the load of the discharge is important.

The loads is calculated by multiplying the leaching rate by land area, and while it is also uncertain
given the limitations of the underlying leaching data, it does illustrate the proportion of the contribution
to water quality per sector in a more meaningful way than comparing leaching data directly.

The PC1 baseline nutrient leaching assumptions on a sector basis are graphed in Figure 4.2. When the
leaching assumptions used for the PC1 modelling are adopted, Horticulture contributes 3% of the N

load discharged into the Waikato catchment, while 62% is contributed by the dairy sector (dairy and

dairy support combined).
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Nitrogen
reduction by
the
horticultural
sector

The 10% nitrogen reduction by the horticultural sector proposed in Rule 3.11.5.5 would result in a
reduction ol O.2o/o in nitrogen load to the Waikato catchment. The horticultural land is concentrated in

the Lower Waikato catchment. Within the sub-catchments of the Lower Waikato, a greater proportional

reduciion would be expected.

The Section 32 Evaluation Report (WRC, 2016a) discusses why the 75th percentile approach of Rule
3.1 1.5.4(iv) applied to dairy was not applied to horticulture stating; "applytng the concept of the 75th
percentile to mmmercial vegetable production across fhe sector would effectively eliminate the growing
of ceftain high-leaching crop types". The report refers to economic information from the sector
indicating that a 10% reduction in nitrogen would have a significant income effect on the sector, so this
was considered to be the limit for how much reduction could be made in the sector during this first
stage of change.

While the 10% nitrogen reduction is described as a 'limif for how much reduction could be made in the
Section 32 evaluation, achieving this level of reduction is a matter of control under Rule 3.11.5.5.

We note that the water quality modelling report that informed the policy direction states that 'a *10%
reduction in nitrogen /oss on horticulture farms is aftained through improving the timing of nitrogen-
feftiliser application and reducing the total amount applied (by around 1O-15%f (Doole et al., 2016,
p.17).

It is unclear what, if any environmental benefit would be achieved by increasing the nitrogen leaching
reduction requirement for horticultural land above what was modelled. The economic consequences of
achieving the reduction are discussed in Agribusiness Group (2014).

The "Mitigation 2'technique described in (Agribusiness Group, 2014) did achieve N leaching reductions
in the order ol 1Oo/o. lt was described as having "a substantial financial effect as the amount of N
applied decreases from 10 to 40% due to the assoclafed reductions in yield. /t causes /osses fo De

occuned from a point between the 10% and 20% reduction in N application which reflects the relative
profitability of growing the crops" (Agribusiness Group, 2014).

Nitrogen
reduction bv

The assumptions around the modelling of nitrogen reductions for dairy are described in Doole et al.
(2016, p.8): 'A part of the proposed policv sfafes thal all dairv farmers with a leachino rate cunently
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the dairy
sector

above the 75th percentile, assessed per Freshwater Management Unit (FMU), must reduce their
nitrogen leaching level to that consistent with the 75th percentile by 2026.'

This modelling assumption is consistent for farming activities with a Farm Environment Plan.

The policy modelling report (Doole et al., 2016) describes the methodology for estimating the reduction

in nitrogen leaching by applying the 75th percentile rule. They found that approximately a 4 - 60/o

reduction in nitrogen leaching for Dairy farms on FMU or grouped sub-catchment basis would be

achieved.

We tested this finding, using the baseline leaching data supplied by NIWA (averaged at sub-catchment
level). We have assumed the mean nitrogen leaching rate of 31 kg N/ha and standard deviation
8.5 kg N/ha from the 498 Waikato dairy farms (Doole et al., 2011), with a normal distribution we
calculated an estimated 75th percentile leaching rate of 36.8 kg N/ha. When this value is used to
truncate the average leaching values we calculated a reduction of 5% overall. The total saving of
nitrogen estimated by applying the 75th percentile to the dairy leaching data used for the Healthy

Rivers nutrient modelling is 397 tonnes per year. This is equivalent to the whole of the nitrogen load for
the horticultural sector assumed in the Healthy Rivers nutrient modelling (396 tonnes N /year).

The modelling used for the Healthy Rivers process assumes the dairy leaching is normally distributed
and states "an assumption that nitrogen leaching is normally distibuted within each FMU is justified by
the fact that it cannot be rejected that the data for 410 individual farms generated by Doole (2012) is
consistent with a normal distribution, at a 5%o level of statistical significance." (Doole et al., 2016, p.10).

As we do not have access to the data used for the modelling we cannot review the suitabili$ of the
distribution selection, however we have undertaken some approximate calculations assuming mean

and standard deviation for the 498 Waikato dairy farms (Doole et a1.,2011) and a log-normal
distribution. ln this case we calculated a 75th percentile value leaching rate of 35.9 kg N/ha.

The difference between using a log-normal distribution compared with a normal distribution (and

assuming the mean and standard deviation from Doole et al., 2016)), is a nitrogen reduction of a turther
1o/o (i.e., 60/o lor log-normal compared with 5% reduction for a normal distribution), which equates to a
further 57 tonnes N/year. This equates to 14o/o of the nitrogen loss from the horticultural sector.

Doole et al. (2016, p.16) discussed the economic impact of nitrogen reductions on dairy farms: "Ihere
is broad anecdotal understanding that profit can increase or stay the same on dairy farms if reductions
in nitrogen are low to moderate (Holland and Doole, 2014; Doole and Kingwell, 2015). Doole (2012)

identified that a 10% reduction in nitrogen across a population of 410 actual dairy farms allowed a

number of them to experience win-win outcomes".

Conclusion The proposed 10% reduction in nitrogen leaching from the horticultural sector was not tested in the

modelling report. A 10% reduction is likely to have negligible benefits over the 5o/o - 10o/o modelled

reduction, given the small contribution of horticulture to the nitrogen load in the Waikato River.

However, achieving a 10% reduction in nitrogen leaching for horticulture is predicted to have

substantial fi nancial effects (Agribusi ness Group, 2O1 4).

The benefit from reducing nitrogen leaching from dairying is more tangible compared with reductions

from horticulture: given a 5% reduction in dairy nitrogen leaching is equivalent to the total nitrogen

leaching from horticulture in the catchment. The economic assessment of the modelled 5% reduction

indicated dairy sector profits may be unaffected.

4.2 Nitrogen Mitigation and influence of Variation 6

Horticulture New Zealand's submission seeks recognition of the impact of Variation 6 on achieving the water
quality targets in PC1.

This case study considers the impact of Variation 6 on the ability to reduce N leaching.
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Background For vegetable growers, the ability of use targeted irrigation to respond to market demand influences
leaching and production. Variation 6 will see a drop in the allocation of irrigation water to farmers
(including Horticulture) in the Waikato as a result of the increase in allocation granted to Watercare for
Municipal Supply to Auckland City. The Watercare resource consent application to take 200,000
m3/day from the Waikato River is currently being processed by Waikato Regional Council.

This abstraction and the consequential change in reliability will impact on Mana Atua values and Mana
Tangata values. We discuss a scenario that will assess the changes in N leaching as a result ol a 600/o

reduction in irrigation water availability, and how the Healthy Rivers seeks to manage the impact
associated with this activity.

Variation 6 -
Watercare
Abstraction

Watercare has submitted a resource consent application to take 2OO,OOO mtlOay from the Waikato
River, in addition to the present authorised net water take of 15O,OO0 m3lOay. This is a new proposed
total of 35O,OOO m3lOay from the Waikato River. The proposed take will be approximately 36 km
upstream of the river mouth in the vicinity of the existing Watercare Waikato River water supply intake
location at Hayward Road, Tuakau.

Variation 6 sets allocation limits for all rivers and streams in the Waikato Region. During times of low
flow, rates of take are reduced. Levels of priority apply during water shortages:

i. Priority SW-A activities: takes which have a zero net take, or for firefighting;

ii. Priority SW-B activities: stock watering supplies, takes for animal welfare and sanitation (including
shed wash down and milk cooling), takes for perishable food processing, takes associated with
electricig generation, all permitted and s14(3)(b) RMA takes, and takes for domestic or
municipal supply;

iii. Priority SW-C activities: all other takes allocated within the primary allocable flow - wil! include
the irrigation takes in the Lower Waikato;

iv. Priority SW-D activities: all other takes allocated water above the primary allocable flow - not
applicable as there is no secondary allocation on the main-stem of the Waikato River;

v. Priority SW-E activities: takes for water harvesting.

Watercare already takes 150,000 m3/day from the Waikato River, but the additional take would mean
that the primary allocable flow of the lower river catchment would be exceeded or close to being
exceeded (Table 4-3). There is also no secondary allocation available in the Waikato River. Because
of this any additional water for irrigation in the future will be a non+omplying activity due to the
exceedance in primary allocation. Water takes for municipal and domestic supplies has a higher priority

than irrigation. The current irrigation takes are priority SW-C which means that greater restrictions are
placed on these users during times of water shortage rather than the SW-B for municipal supply.

The Government has also set targets to phase out over-allocation of water in catchments by 2030,

which will cause further cutbacks in the volume of surface water takes for irrigation. Horticulture NZ has
received information from WRC (pers comms Keenan 2017) which states that following the approval of
the Watercare application, surface water takes will be reduced by up to 60 percent in 2030 in the Lower
Waikato catchment.

Table 4-3: Allocable flow at Waikato River at coastal marine area (CMA)1.

'This does not take into account any consent applications that are currently being processed.

Gurrent
Horticultural

There is atotal of 242 active (or current) water takes in the Waikato Region specifically for irrigation on
horticultural orooerties2. This includes from both oroundwater and surface water sources. These takes

I lnformation sourced from the Waikato Regional Council Water Allocation Calculator: https://www.waikatoregion.govt.n/environmenUnatural-
resou rces/water/water-a llocation-level s/, accessed on 23 F ebtuary 2O'l 7 .
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lrrigation Use are mainly located in the Lower Waikato catchment, with some located in the Tamahere/Cambridge
area.

Water Quality
- the
influence of
irrigation on
leaching

HortNZ is currently involved in projects to collect data on the link between irrigation, plant growth

(nutrient uptake) and leaching. The Ministry for Primary lndustries (MPl) Sustainable Farming Fund
(SFF) Root Zone Reality Project and the HortNZ Northern Fluxmeters Projecit commenced in July

2014. The aim of these projects is to establish a network of passive-wick tension fluxmeters in
commercial cropping farms in Canterbury, Manawatu, Hawke's Bay, and Matamata/Pukekohe, and use

these to measure nutrient concentrations of N and P in leachate water. Sites provide a range of
cropping systems, soil types, climatic conditions and management practices relevant to each region
(Johnstone et al-, 2015: Norris et al., 2016).

The aim of the Root Zone Reality Project is to study long term patterns of N and P losses across a

range of cropping farms and seasons, with the intent that these trials will continue until more data is
collected across multiple crop rotations. The data will help to ensure good management practices are
communicated and adopted by growers and regional councils (Norrls et al., 2016).

There are direct and documented links between irrigation, plant growth (nutrient uptake) and leaching.

Understanding the relationship between these factors is important to enable an assessment of the
effects that reduced inigation availability will have on nitrogen leaching, and therefore water quality.

These relationships are discussed in detail in this section, however the following overarching points are
provided in order to provide context to the discussion:

. Crop yield (growth) is controlled by the availability of water
o The greater the yield, the greater the nutrient demand
o Reduced plant available water can result in reduced yield, and therefore reduced nutrient uptake
o Reduced nutrient uptake can result in increased risk of leaching
o lncreased leaching can result in water quality effects

The above points are discussed in more detail below.

Plant available
water and
yield

WRC engaged Aqualinc (2009; 2013) to develop irrigation guidelines that better reflect the range of
climate, soil conditions, crop rotations, and irrigation methods in the Waikato Region. Aqualinc (2009)

used water balance computer modelling to determine these guidelines and the next stage (Aqualinc,

2013) involved fleld verification of the water use guidelines. Field investigations were conducted at six
irrigated sites, which included four vegetable and two pasture sites. IRRICALC was used to model soil

moisture response to irrigation.

The study by Aqualinc (2013) shows that in field case studies on vegetable crops, irrigation water
reliability increased crop production by an average of 29% in the 201012011 irrigation season, with
production on a single farm increasing by up to 89%. lt has also shown that the quality of the
production of vegetables was higher in irrigated vegetables versus non-irrigated vegetables. The effect
of irrigation was higher for vegetables because their water stress tolerance is lower than for pasture

and the irrigation trigger for vegetable crops is 20% higher than the plant available water (PAW) value
for pasture (Aqualinc, 201 3).

Graphs (Figure 6.1)from Aqualinc (2013) indicate how soil moisture fluctuates between field capacity,

wilting point, and the 'preferred minimum soil moisture'. The field capacity is the maximum level of soil

water available for plant extraction after gravitational drainage from a saturated condition falls to a rate

that is insignificant. Wilting point is when soil profile is very dry and no soil water is available for plant

extraction at -1 ,500 kPa (Aqualinc,2013). By the time soil moisture reaches wilting point, vegetable
crop plants are seriously damaged. Even when soil moisture drops below the 'preferred minimum soil

moisture' plants become stressed and damage can occur resulting lower crop yields (pers comms

Keenan 2017).

lf water shortages occur early in the crop's development, maturig may be delayed and yields are often

reduced. lf water shortage occurs late in the growing season, quality is often reduced even though total

vields mav not be affected. Therefore. water stress will alwavs reduce the financial returns due to either

2lnformation sourced from theWaikato Regional Council Data Catalogue: httos://www.waikatoreqion.oovt.n/services/data-catatooue/, accessed 13

F ebruary 2017. ALLOC_IRlS_WATER_TAKE_SEASONAL.
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low yield or poor quality (Kemble, 2000 as quoted in Aqualinc, 2013). Therefore it is considered best
practice to manage soil moisture levels in the optimum range, between field capacity and the 'preferred

minimum soil moisture', in order to maintain crop yields (identified on Figure 6.1 below) (pers comms

Keenan 2017).

The amount of fertiliser that is applied to a vegetable crop is determined based on the average yield

that is expected to be grown that year. This average yield is based on average climatic conditions that
can be expected in the region that the property is located in. lrrigation is used to maintain yields when

drought conditions occur, and to provide a buffer from the natural variability of the weather. lrrigation
doesn't necessarily result in soil drainage and corresponding N leaching events, if it is used to maintain
soil moisture in the optimum range (Figure 6.2).

N fertiliser is applied to vegetable crops and ideal conditions will result in the maximum uptake of
applied N. The amount of applied fertiliser N remaining in the soil is less than would otherwise be under
water stress conditions. As a result, there is likely to be less N leaching once additional rain drains

through the soil. lf water stress has occurred in the growth cycle of the vegetable crop, then crop
quality is reduced and ideal conditions for growth will not occur resulting in lower production, lower
plant uptake of N and greater potential for N leaching (pers comms Keenan 2017).

lf more rain falls than the average year, then it is expected that there will be more than average

drainage through the soil profile and therefore greater than average N leaching. lf irrigation is not

available during droughts (or a drier than average year) then soil moisture is not maintained in optimum

range for crop growth. There is then the potential for the additional N that has been applied for an

average year, and has not been taken up by the poorly performing crop, to be leached through the soil

profile when rain eventually does fall. By reducing the volume of water available for irrigation on

horticultural properties, WRC has taken away one method of mitigating N leaching in the drier than
average years.

A Nitrogen Reference Point is required to be produced for the horticultural properties in accordance
with Schedule B. The reference period for commercial vegetable production is the annual average N

leaching loss from 1 July 2006 to 30 June 2016. lt is accepted that there will be wet, dry and average
years amongst this reporting period. WRC reserves control over the actions and timeframes to ensure

that the diffuse discharge of nitrogen does not increase beyond the Nitrogen Reference Point for the
property or enterprise. They also reserye control over the monitoring, record keeping, reporting and

information provision requirements for the holder of the resource consent to demonstrate and / or
monitor compliance with the Farm Environment Plan. Therefore it is unknown how often growers will

be required to submit N leaching values to council once the Farm Environment Plans have been
submitted and whether this will take into account dry or wet years.
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Figure 4.3: Modelled and measured change in soil-moisture, and soil-water parameters from Vege4 site in Year 2

(from Aqualinc,2013).
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Figure 4.4: Measured irrigation and rainfall events, and modelled drainage under the rooting zone for Vege.4 site in

Year 2 (from Aqualinc, 2013).

------ MorD Edr irbci.r

Targeted
irrigation and
control of

Target irrigation and how it can be used to control leaching was highlighted in a report by Agribusiness
Group (2014). Three representative horticultural systems were modelled using OVERSEER, each
characterised by a different rotation of vegetables, for the Lower Waikato region. The rotations that
were modelled were an extensive rotation. intensive rotation. and traditional market-oarden
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leaching arrangement. ln general, leaching values ranged from 64 to 73 kg N/halyr (Table 4-4).

Three mitigation techniques were also applied to each system based on information from industry
experts, prior research, and growers. The mitigations were limiting nitrogen fertiliser application,
reducing nitrogen fertiliser application, and improved water management through altering standard
irrigation practices. OVERSEER was used to estimate the nitrogen losses associated with these
enterprises, while gross-margin analysis was used to assess the financial implications of adopting
these alternative mitigation practices across the different farm systems.

The third mitigation technique modelled by Agribusiness Group (2014) was Active Water Management.
It involved setting the option in OVERSEER from defining the actual amount of irrigation water applied
to choosing the option to actively manage the application of irrigation water. ln this way the model
chooses to apply only the amount of water which is required by the crop and therefore limits the
amount of excessive water running out the bottom of the soil profile or runoff from the top of the soil
profile. The table below outlines that Mitigation 3 (M3) resulted in worthwhile amounts of N leaching
mitigation in rotations which were heavily summer and therefore irrigation dependent.

Table 44: Whole Farm N leaching results (kg N/halyr) taken directly from Agribusiness Group (2014).

Agribusiness Group (2014) states that Mitigation 3 is more of a theoretical improvement in efficiency of
water use as it is unlikely to be carried out in practice because it requires static irrigation systems. The
report also states that static irrigation systems are unlikely to be adopted because of the short crop
rotational cycles in horticulture production. However a site visit to Southern Fresh in Tamahere recently
showed that static irrigation systems were in use at this site and the implications of this will be
discussed at a later date in our Farm Case Studies.

Leaching and
water quality

We have discussed that if water stress has occurred in the growth cycle of the vegetable crop, then
crop quality is reduced and ideal conditions for growth will not occur resulting in lower production, lower
plant uptake of N, greater volumes of fertiliser N remaining in the soil, and greater potential for N

leaching. This is more likely to happen during the summer period, and will occur if irrigation water is
unavailable.

A study by Verburg (2016) that analysed chlorophyll, TP, and TN concentrations in the Waikato River
shows that:

e Chl-a is typically lowest in winter and higher in spring, summer and autumn.

o ln contrast, dissolved inorganic nltrogen and dissolved reactive phosphorus show seasonal
patterns of higher concentrations in winter and minima in summer (dissolved nutrients show
stronger patterns than TP and TN).

. TN:TP ratios are lowest in summer and autumn and highest in winter at all sites ftom Ohakuri
downstream to Tuakau. This is evidence that occasional N limitation may occur during summer
and autumn.

The outcome of the study by Verburg (2016) is that phosphorus is more important than nitrogen in

controlling the annual median phytoplankton biomass in the Waikato at present and efforts to control
phytoplankton biomass should focus most on controlling phosphorus. However, nitrogen limitation on
phytoplankton biomass during summer and autumn can occur when N levels are reduced by catchment
retention processes. The secondary focus should be on nitrogen control to help control
summer/autumn chlorophyll a levels.

Therefore the lack of access of irrigation water during the summer months for horticultural properties
will lead to an increase in N leaching. This may impact on water quality within the Waikato River at the
critical time when the system may be N limited. This can exacerbate the chlorophyll problem durinq the
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summer/autumn period in the Waikato River.

Gonclusion The impact that the proposed Watercare surface water take will have on leaching losses from the

horticultural sector were not testing in the modelling undertaken to inform PC1.

lrrigation on horticultural properties during dry periods keeps N leaching under control without reducing
yield. The combination of Variation 6 and the Healthy Rivers Plan Change combines to reduce the

amount of horticultural food produced, however it will not necessarily deliver better water quality in the
future.

4.3 Offset mitigation

Horticulture New Zealand proposes an amendment to Policy 3 to allow for offset mitigation for diffuse
discharges from commercial vegetables.

A similar offset policy is proposed in the Plan for point-source discharges. Horticultural landuse has some
parallels to urban land-uses associated with point-source offset policy, in that both activities are intensive with
small land footprints, and therefore limited opportunities to achieve reductions in discharges without impacting in

the viability of the activity.

The case study below discusses the water quality impact of the discharge from Lake Waikare on the Lower
Waikato compared with horticulture and discusses how the effects of the point source discharge from Lake
Waikare could be mitigated through the proposed off-set mitigation.

PC1 set targets for river clarity. The clarity attribute is an indicator for ecological health and for
swimming.

The visual clarig of the water in the Waikato and Waipa Rivers reflects the varying concentrations of
the light-attenuating constituents present in it. The main constituents are dissolved yellow substance,
phytoplankton, organic detritus and suspended silts and clays. The concentrations of these constituents
vary in both time and space, and so too does the visual clari$ of the river waters.

On average, yellow substance was a minor contributor (c.2o/o) to beam attenuation in the Waikato River
during 200f14. Even in the Waipa River its contribution was usually small (<5%), apart from at the
most upstream site (where it was c. 8%).

On average, phytoplankton contributed an estimated 50-60% of the observed beam attenuation in the
section of the Waikato River upstream of the confluence with the Waipa River (at Ngaruawahia).

Further downstream, phytoplankton contributed about one-third of beam attenuation on average.

Non-algal beam attenuation, which can be mainly attributed to suspended silts and clays, is apparently
responsible for the other 4F50o/o of the beam aftenuation in the section of the Waikato River upstream

of Ngaruawahia, and most of the beam attenuation in the reach downstream of there. Non-algal

attenuation is expected to dominate beam attenuation in the Waipa River (Vant, 2015).

NIWA (Yalden & Elliot, 2015) developed a model to predict change in clarity in the main stem of the
Waikato in relation to PC1. ln the clarity model, the key contributors to visual clarity in this study were
considered to be yellow substance, phytoplankton and 'other' (assumed to be dominated by fine

sediment). The contribution to visual clarity due to yellow substance was assumed to remain constant.

Changes to nutrient concentrations affect changes to visual clarity through increased or decreased
chlorophyll concentrations which provide an indicator of phytoplankton growth. Changes to sediment
loads affect changes to visual clarity through the 'othef contributor.

Light-
attenuating
constituents

Black disc visual clarity for the HRWO subcatchments were estimated from monitoring data provided by

WRC as well as from the National Rivers Water Quality Network (NRWON) run by NIWA. The median

black disc values were calculated over a 5 2010-2014 and are in Table 4-5
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below. For each black disc measurement (yrr[m]), the beam attenuation coefficient was calculated as
,=4'B/y"o. The beam attenuation coefficient is made up of 3 key constituents: yellow substance,
phytoplankton, and fine sediment. The contribution to beam attenuation from phytoplankton is
estimated ?s ca = 0.47(ChDo'6s, where Chl is the chlorophyll concentration in mg m-3.

Table 4-5: Median visual clarity and percent contribution to beam aftenuation from each of the
three key constituents.

Notes: 1. Chlorophyll is not measured at this site. The contribution to visual clarity resulting from phytoplankton is assumed to be the
same as for Waikato at Nanows. 2. Black disc measurements are not available for this site. Median black disc visual clarity is
estimated from Waikato at Hunty-Tainui Br. 3. Measured chlorophyll concentrations are consistenty below detection at this site. 4.
Chlorophyll is not measured at this site. The contribution to visual darity resulting from phytoplankton is assumed to the same as for
Waikato at Hunfly-Tainui Br..5. Measured chlorophyll concentrations are considered unreliable for this site (see Vedurg, 2015).

Chlorophyll
conc. and
clarity

An empirical relationship was developed to predict changes in chlorophyll concentrations in response to
TN and TP concentrations. The coefficients of this relationship are weighted as a function of the TN/TP
ratio, which allows the model to respond to changes in both nutrients at different levels of sensitivity
under different nutrient-limitation regimes. Separate models were fitted for individual sites along the
main-stem of the Waikato River. Chlorophyll concentrations are not measured in the tributaries or
along the main-stem of the Waipa River, and contributions to visual clarity resulting from phytoplankton
are considered negligible for these sites.

The model indicates contribution due to phytoplankton for the upper main stem Waikato River sites is
generally high with Ohakuri at 44o/o and Waipapa at 36% before increasing to 52% at the Narrows site.
The Narrows site is downstream from Karapi which is the final dam on the Waikato River.
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Downstream of the dams, the contribution of phytoplankton starts to decrease and drops lo 27% at

Tuakau. This implies that the relative contribution to phytoplankton has dropped by half by the time the

flow reaches Tuakau, with the sediment contribution increasing below Narrows.

The model uses median data, and makes assumptions around N:P limitation. The monitoring data and

bioassay studies indicate inter-seasonal variability that the model does not represent, both in respect of
nutrient limitation, and in respect of the relative contribution of fine sediment and chl-a to clarity, with

chl-a having a greater influence on clarity in summer and low flow conditions (TLG, 2015).

ln the Lower Waikato the chl-a population is influenced by the main chl-a concentration in the main

stem, which is influenced by a number of factors, including the residence time in the hydrodams and

river and the upstream nutrient loads.

Between Rangiriri and Mercer, the chl-a loads from Lake Waikare and Lake Whangape discharge to

the Lower Waikato and contribule 27o/o of the summer-average chl-a, with approximately 8%

contributed from Lake Waikare and 19% from Lake Whangape (Vant, 20'15).

The influence of the shallow lakes is therefore very significant on the clarity in the Lower Waikato. The

clarity model used to inform PC1 was focused on the main stem, it is not clear modelled mitigations

account for the ongoing contribution from the shallow lakes.

Visualclarity
targets and
management

PC1 requires a reduction in N and P from diffuse sources to improve the Waikato River clarity. ln the

short term, the Lake Freshwater Management targets are set only at the 80 year time horizon with the

development of lake catchment plans over the next 10 years.

The catchments for Lake Whangape and Lake Waikare contain some of the highest sediment yielding

land in theWaikato catchment, as illustrated on the next page in Figure 5.1, and therefore catchment

management for these lake catchments is likely to be critical in achieving the water quality targets for

the Riverine Lakes FMU and also in reducing the impact of the discharges from these lakes on

downstream receiving environments.

The clarity targets set out in PC1 outline no short-term improvement in clarity at Huntly, but an

improvement at Tuakau from the current level of 0.5 m to 0.6 m.

It is unclear, to what degree the catchment management of other improvements identified for the
Riverine Lakes will have been implemented in the next 10 years.

The management of Lake Waikare to achieve its long-term water clari$ target and to reduce its impact

on downstream values is complicated by its function as part of the Lower Waikato Flood Scheme.

ln 1965 Lake Waikare was artificially lowered, and re-directed to flow away from the Waikato River and

into the Whangamarino Wetland via the Pungarehu Canal. The water level in the lake is controlled

within a small range (stipulated by a consent conditions) to provide flood storage in large and infrequent

Waikato River floods, and to enable farming on the low lying land surrounding the lake and river
(including horticultural land use).

The modifications to Lake Waikare are likely to reduce the water quality discharges via the Pungarehu

canal include:

. The altered residence time in the lake due to the water level control rules on Lake Waikare,
which require the Lake is kept artificially low to allow for flood storage. The consented
minimum water level results in the Lake outlet gate on the Pungarehu canal closed for long-
periods generally in summer.

. The shallow water depth of the lake results in high turbidity due to wind re-suspension of lake

bed sediment. The re-suspension of sediment results in the discharge of sediment in

phosphorus into the Whangamarino Wetland and subsequent adverse ecological effects. The

high turbidity also contributes to the challenge in re-establishing macrophytes in the Lake

which, if established may improve the trophic state of the Lake

. The flood protection of the "found" land surrounding the Lake and subsequent farming of this

land, contributing the ongoing bank erosion on the lake edge.
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The discharge of waters from Lake Waikare into the Pungarehu Canal is controlled by a discharge
consent (currently under review), which requires the management of sediment discharged from the

lake. The focus on the effect of the Lake Waikare discharge are on the Whangamarino Wetland, rather

than accounting for the impact of the Lake Waikare discharge on achieving the downstream
(Whangamarino River and Waikato River) water quality targets.

Policy 10 provides for discharges of regional significance, Policy 11 provides for offsetting, and Policy

12 provides for the best practicable option. These policies may provide a mechanism for the influence
that the management of Lake Waikare for flood protection has on the water quality of Lake Waikare and

the effects of the discharge of Lake Waikare on downstream water quality.

Conclusion The contribution the Riverine lakes make to River clarity in the Waikato is significant and is likely to far

exceed the impact of discharges from horticultural land.

PC1 sets long term water quality targets for improvements for the Lakes, recognises that the
improvement in the quality of the Lakes is likely to require both catchment management and lake

interventions.

For Lake Waikare, the offsetting policy provides a mechanism for addressing the contribution the flood
protection scheme makes to the water quality in Lake Waikare and the subsequent downstream river
water qualig. The offset policy also provides a mechanism for the effects of the poor quality water from

Lake Waikare to be addressed more quickly, than the timeframe that may be required to achieve the
lake water quality targets.

ln the same way that an offret policy is likely to be useful for mitigating the effects of point source
discharges it could also be useful in reducing the effects from horticultural land, which due to the

intensity and small footprint, has fewer on-farm mitigation options compared with pastoral farming.
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4.4 Farm Management Plans

Horticulture New Zealand seeks amendments to the Farm Management Plan Schedulel, part of Horticulture
New Zealand's issue with the current plan is the lack of focus on managing losses from cultivation practices
across broader rural land than that occupied by the vegetable sector. Horticulture New Zealand considers that a
range of practices could be mandated across cultivated land.

Horticulture New Zealand's submission seeks changes to Schedule 1. The proposed schedule 1a includes a
number of amendments and includes recognition of cultivated land outside of the horticultural sector, in
Schedule 1a. The proposed Schedule 1b sets out specific criteria for commercial vegetable growers, including
reference to the Hofticulture New Zealand Erosion & Sediment Control Guidelines for Vesetable Production
Version 1 .1 June 2014. T he proposed Schedule 1 C, sets out specific criteria for sub catchment scale
management plans.

The case study below utilises infra-red satellite imagery to identify bare earth within one sub-catchment, the
Mangaone, where horticulture and other land uses take place.

PC1 set targets for river clarity. The clarity attribute is an indicator for ecological health and for
swimming. Sediment influences the clarity value, both due to turbidity and because erosion of soil
contributes phosphorus load.

Farm
Management
Plan

The method used to estimate sediment generated from land was NZEEM. The NZEEM method does
not differentiate between pasture and bare earth, however bare earth does generate more sediment
than pasture and is recognised in the requirements for Farm Management Plans. Farm Management
Plans include requirements for the identification of actively eroding areas, erosion prone areas, and
areas of bare soil and appropriate measures for erosion and sediment control and re-vegetation.

Landuse
analysis

ln order to examine the bare earth in the Mangaone catchment, infra-red satellite imagery was
analysed to identify bare earth in the Mangaone catchment and to classify it by landuse.

Figure 4.5 illustrates the bare earth in the Mangaone catchment captured by satellite imagery. Bare
earth was derived using the Normalised Difference Vegetation lndex in ArcGlS from Sentinel-2A
imagery (captured 2211112016, 10m resolution). Bare earth areas less than 0.25 ha were ignored.

The bare earth has been intersected with the landuse data used for the Healthy Rivers modelling. The
landuse GIS layer was supplied to Jacobs by NIWA.

We analysed the supplied landuse map against the satellite imagery. There are areas of bare earth
classified as sheep and beef intensive and native vegetation that appear to be in horticultural
production.

The landuse category "othe/' includes arable. Our analysis of the satellite imagery indicates there is
arable land within this catchment. Similarly bare earth within dairy and sheep and beef landuse
appears to be classified correctly .

Table 4€ below provides the area and percentage of bare earth in the Mangaone catchment using the
supplied landuse layer. Table 4-7 provides the same analysis, but with some of the land that was
identified as either; native forest, sheep and beef or urban in the supplied land use layer, re-classified
as horticulture.

Table 4-6: Bare earth proportion for the Mangaone Catchment using default WRC landuse data
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Table 4-7: Bare earth proportion for the Mangaone Catchment using adjusted horticultural landuse

All other land uses 715

Native forest and scrub 2

Sheep and beef- 2089

intensive

2150 52.7

61.6 180/o

12'.to 17.5

Conclusion The landuse and bare soil analysis indicates that horticultural land, while likely to have a higher
proportion of bare earth compared with other land uses is likely to make up only small fraction of the
bare earth on farm land within the Waikato Region, due to its small footprint.

ln the Mangaone catchment, horticulture makes up 2o/o of the landuse, bare earth makes up 5% of the
land within the catchment. Our estimate is the horticultural landuse makes up approximately 30% of the
bare earth within the catchment, which means that70% of the bare earth is within other land uses.

Managing the effect of soil erosion from cultivated land, will require measures are implemented on all
land uses, including horticultural land.
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4.5 Sub-catchment Allocations

The Horticulture New Zealand submission proposes a change to Objective 3 to add the or achievement of the
contaminant load reduction targets specified for each subcatchment in Table 3.11.

We requested catchment loads that were associated with the 10 year water quality targets from Waikato
University, at the time of submission these loads have not been made available.

Graeme Doole suggested that we calculate them from the baseline leaching data supplied by NIWA and the
documented m itigations.

We have attempted to calculate loads for TN, TP and E.coli, for those sites where it was possible. These loads
should be updated with the modelled loads. lt was not possible to calculate a catchment load for Chl-a from the
data available.

4.5.1 The methodology for calculating the TN, TP and nitrate load was as follows:

. Take the baseline unattenuated sub-catchment loads for pastoral and horticulture landuses, supplied by
NIWA, and apply the attenuation factors described in the nutrient modelling report (Semadeni-Davies,
September 2015 ). The load for the additional landuses was added, and the routing factors were
applied (TN only), point sources, geothermal inputs (TN only) and sediment-P loads were then added in
each sub-catchment. Finally the reservoir attenuation factors were applied where applicable. The
resultant load equalled attenuated cumulative sub-catchment loads described in the nutrient modelling
report by Semadeni-Davies (2015).

. The baseline attenuated loads for each sub catchment, were consistent with those supplied to the CSG
in the spreadsheet named:

o EWDOCS_n 3625036_v1 _Load_data_for_CSG_includ ing_m in us_forestry

. The baseline and 10% reduction concentration for TN, TP, and nitrate loads were supplied in a
spreadsheet named:

o Concentration data for CSG

. The 10 year water quality concentration targets in PC1 are between the baseline concentrations and the
10% concentrations described in the CSG spreadsheet.

o For those sub-catchments where baseline concentration data was available, a linear relationship was
assumed between the baseline and 10% concentration and this ratio was applied to the loads to
calculate the attenuated load associated with the PC1 concentration. Where PCI targets were not
available for TN concentrations, the linear relationship between the baseline and 10% concentrations of
nitrate was developed. This ratio was applied to the TN load, to calculate the attenuated nitrate load
associated with the PC1 concentration. Using this method we have assume that the nitrate load per
sub-catchment is similar to the TN load per catchment.

o Theattenuation calculation described in step 1, was reversed, tocalculatethe unattenuated sub-
catchment load. The unattenuated sub-catchment load does not include point source, geothermal
inputs, or sediment-P loads from the catchment. For TN, the ultimate attenuation factor was applied to
estimate N loads to come through groundwater lag.

. These calculations assume that:

o Mitigations have been undertaken on pastoral and horticultural land only; and

o Point source, geothermal, and sediment-P loads remain unchanged.
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4.5.2 The methodology for calculating the E. coli load was as follows:

. Take unattenuated landuse E. coliyields supplied in Table 3-1 in the E.colimodelling report (Semadeni-
Davies et al., September 2015). Multiply these by the land area per each land use in each sub-
catchment. Sum these together to get total unattenuated yield per sub-catchment. Land use by area per
sub-catchment was supplied from NIWA in the spreadsheet named:

o Ecoliyields_Supplied by NIWA

. The unattenuated yields were converted to attenuated yields by a ratio, so that they matched the
attenuated yields supplied in the spreadsheet, named above. Point sources of E.coli, and farm dairy
effluent discharges (FDE) were added to each sub-catchment load. Reservoir attenuation factors were
applied so that calculated total aftenuated E.coli sub-catchment loads were consistent with the loads in
the Semadeni-Davies et al. (2015) report and those supplied to the CSG in the spreadsheet named:

o EWDOCS_n3625036-v1 
-Load-data-for-CSG-including-minus-forestry

. The baseline and 10% reduction concentration for E.coli was supplied in a spreadsheet named:

o Concentration data for CSG

. The 10 year water quality concentration targets in PC1 are between the baseline concentrations and the
10% concentrations for gSth percentile E.coli described in the CSG spreadsheet. A linear relationship
was assumed between the baseline and 1Oo/o concentration for 95th percentile E.coli and this ratio was
applied to the loads to calculate the attenuated load associated with the PC1 concentration.

. The attenuation calculation described in step 1 and step 2 above, was reversed, to calculate the
unattenuated sub-catchment load.

. These calculations assume that:

o Point source and FDE loads remain unchanged.
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Table 4-8 Estimated Subcatchment unattenuated loads for the short-term water quality targets (excluding point sources)

Site FMU

Annual

Median

Chlorophyll

a (mg,/m3)

Annual

Maximum

Chlorophyll

a (mg,/m3)

Annual

Median

Total

Nitrogen

(mg/m3)

Annual

Total

Nitrogen

Load

tlyr

Annual

Median Total

Phosphorus

(mglm3)

Annual

Total

Phosphorus

Load

tlyl

Annual Median

Nitrate (mg

NO3-N/LI

Annual 95th

percentile Nitrate

(me No3-N/L)

Annual

Nitrate

Load

t/Yr

Annual Median

Ammonia

(mg NH4-N/L)

Annual Maximum

Ammonia

(me NH4-N/L)

Annual

Ammonia

Load

tlyr

95th percentile

E. coli

(E.coli/100m1)

An nual

E.coli

Load

10^15
orga nisms/yr

ClariW (m)

Short
term

80 Short
term

80 Short
term

80 Short
term

Short
term

80
Short term

Short
term

80
year

Short
term

80
year

Short
term

Short

term
80
year

Short
term

80
vear

Short
term

Short
term

80
vear Short term

Short

term
80
vpar

Upper Waikato Freshwater ManaRement Unit

Waikato River at Ohaaki Br Uooer Waikato 1.5 1.5 13 13 734 t34 25s 10 10 18 0.039 0.039 0.062 0.062 2s5 0.002 0.002 0.013 0.013 70 70 1.00 3.8 3.8

Waikato River at Ohakuri Tailrace Br Uooer Waikato 3.2 3.2 11 t7 205 160 554 77 L7 50 0.084 0.084 o.172 o.772 555 0.003 0.003 0.017 0.017 15 15 2.16 3.4 3.4

Waikato River at Whakamaru Tailrace Uoper Waikato 5 25 260 160 364 20 20 31 0.101 0.101 o.23 o.23 f64 0.003 0.003 0.01 0.01 60 60 1.39 2 3

Waikato River at Waipapa tailrace Upper Waikato 4.t 4.7 25 25 318 160 552 25 zo 48 0.164 0.164 o.32 0.32 552 0.007 0.007 o.ot7 0.017 L62 762 2.23 2 3

Pueto Stm at Eroadlands Rd Br Uooer Waikato 0.45 0.45 0.53 0.53 L29 0.003 0.003 0.009 0.009 92 92 o.49 1.8 3

Torepatutahi Stm Vaile Rd Br Uooer Waikato 0.5 0.5 0.8 0.8 79 0.002 0.002 0.011 0.011 2t6 276 0.69

Waiotapu Stm Homestead Rd Br Uooer Waikato t.257 1 1.553 1.5 229 o.7L2 0.03 o.t76 0.05 28r 287 0.66

Mansakara Stm (Reooroal SHs Uooer Waikato t.27 1 1.59 1.5 24 0.008 0.008 0.062 0.0s 1584 540 0.07 0.9 1

Kawaunui Stm SHS Br Uooer Waikato 2_s8 2.4 2.85 1.5 32 0.006 0.006 0.079 0.05 2335 540 0.08 L.4 1.6

Waiotapu Stm Camobell Rd Br UDoer Waikato 0.915 0.915 1.1 7.7 48 0.291 o.24 0.315 0.0s 18 18 0.18 L.2 1.6

Otamakokore Stm Hossack Rd Upper Waikato o.74 o.74 1.19 1.19 60 0.005 0.005 o.o24 o.o24 680 540 o.23 7.2 1.6

whirinaki stm Corbett Rd Uooer Waikato o.77 o.77 0.87 0.87 10 0.002 0.002 0.012 0.012 98 98 0.06 2.7 3

Tahunaatara Stm Ohakuri Rd Uooer Waikato 0.555 0.555 0.83 0.83 204 0.003 0.003 0.015 0.015 783 540 0.69 1.3 1.6

Mangaharakeke Stm SH30 (Off ict SH1) Upper Waikato 0.525 0.525 o.75 o.75 35 0.003 0.003 0.015 0.01s 684 540 0.11 1.1 1.6

Waioaoa Stm (Mokai) Tirohansa Rd Br Uooer Waikato 1.189 1 1.5 1.5 to2 0.003 0.003 0.005 0.005 1747 540 0.s2 1.2 1.6

Mangakino Stm Sandel Rd Uooer Waikato 0.6s 0.65 0.86 0.86 222 0.003 0.003 o.ot2 0.012 251 251 o.77 1.8 3

Whakauru Stm SH1 Br Uoper Waikato o.26 o.26 0.45 0.45 85 0.003 0.003 0.033 0.033 2to6 540 0.23 0.8 1

MansaminPi Stm Paraonui Rd Br UDDer Waikato 2.76 2.4 3.72 1.5 113 0.091 0.03 o.296 0.05 2757 540 o.29 0.8 1

Pokaiwhenua Stm Araouni - Putaruru Rd UDoer Waikato 1.58 1 2.O4 1.5 4U 0.002 0.002 0.02 0.02 1363 540 t.23 1.3 1.6

Little Waipa Stm Arapuni - Putaruru Rd Upoer Waikato t.522 L 2.O4 1.5 210 0.002 0.002 0.085 0.0s L377 540 0.69 1.5 1.6

Central Waikato Freshwater Manaeement Unit

Waikato River Narrows Boat Ramp Central Waikato 5.5 5 23 23 404 3s0 204 28 20 10 0,23s 0.235 0.5 0.5 204 0.009 0.009 0.018 0.018 340 260 o.76 t.7 L.7

Waikato River Horotiu Br Central Waikato 6.1 5 23 23 432 350 78 34 20 3 o.26 o.25 0.53 0.s3 78 0.007 0.007 0.029 0.029 774 540 0.s0 L,4 1.6

Karaoiro Stm Hlckev Rd Bridse Central Waikato o.52 0.52 1.689 1.5 94 0.008 0.008 0.031 0.031 4518 540 0.75 0.9 1

Mansawhero Stm Cambridee-Ohauoo Rd Central waikato 1.99 2.49 1.5 94 0.041 0.03 o.o72 0.05 2920 540 0.30 0.3 1

Mangaonua Stm Hoeka Rd Central Waikato 1.455 1 L.878 1.5 726 0.036 0.03 0.051 0.0s 6372 540 o.44 1 1

Mangaone Stm Annebrooke Rd Br CentralWaikato 2.s8 2.4 2.94 1.5 105 0.009 0.009 0.02 o.o2 20s2 540 0.35 0.9 1

Maneakotukutuku Stm Peacockes Rd CentralWaikato 0.8 0.8 1.788 1.5 55 o.o77 0.03 o.732 0.0s 11394 540 0.15 0.5 1

Waitawhiriwhiri Stm Edsecumbe Street CentralWaikato 0.88 0.88 7.24 L.24 36 0.256 o.24 0.318 0.0s s922 540 0.14 0.4 1

Kirikiriroa Stm Tauhara Dr CentralWaikato 0.815 0.815 t.s72 1.5 t4 0.096 0.03 0.183 0.05 2724 540 0.11 0.5 I

Lower Waikato Freshwater Manasement Unit

Waikato River Huntlv-Tainui Br Lower Waikato s.9 5 19 19 562 350 3L4 43 20 9 0.355 0.365 0.9 0.9 374 0.00s 0.00s 0.015 0.015 t9M 540 0.99 0.9 1

Waikato River Mercer Br Lower Waikato 10 5 30 25 631 350 4U 49 20 31 0.36s 0.36s o.87 0.87 484 0.003 0.003 0.01 0.01 t494 540 2.A2
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Waikato RiverTuakau Br Lower Walkato 11.3 5 5t 25 577 350 156 50 20 9 0.325 0.32s 0.88 0.88 155 0.003 0.003 0.008 0.008 1584 s40 o.46 o.7 1

Komakorau Stm Henrv Rd Lower Waikato L.279 1 4.4 3.5 414 0.25 o.24 0.419 o.4 3474 540 o.97 0.3 1

Mansawara Stm Rutherford Rd Br Lower Waikato 0.755 0.765 2.76 1.5 69s 0.103 0.03 0.t72 0.05 4955 540 t.78 0.3 1

Awaroa Stm (Rotowaro) Sansons Br @ Rotowaro-
Huntlv Rd Lower Waikato o.7 o.7 1.19 1.19 35 0.021 0.021 0.089 0.05 1800 540 0.33 0.8 1

Matahuru Stm Waiterimu Road Below Confluence Lower Waikato o.775 o.7L5 1.689 1.5 113 0.016 0.016 0.059 0.05 6L47 540 o.73 0.4 1

Whangape Stm Rangiriri-Glen Murray Rd Lower Waikato 0.004 0.004 0.69 0.69 385 0.005 0.006 0.134 0.05 584 540 3.r7 0.3 1

Waerenpa Stm SH2 Maramarua Lower Waikato 0.82 o.a2 t.4t t.4t 77 0.00s 0.00s o.o22 o.022 5098 540 0.18 0.9 L

Whansamarlno RiverJefferies Rd Br Lower Waikato 0.62s 0.62s !.u2 1.5 7L7 0.012 0.012 o.t47 0.05 4772 540 0.54 0.6 1

Mansatangi River SH2 Maramarua Lower Waikato 0.11 0.11 t.72 t.12 774 0.005 0.005 0.038 0.038 s567 540 0.56 0.5 L

Mangatawhiri River Lyons Rd Euckingham Br Lower Waikato 0.013 0.013 o.37 o.37 20 0.003 0.003 0.011 0.011 5108 s40 0.08 1.6 1.6

Whansamarino River lsland Block Rd Lower Waikato 0.075 0.075 o.7 o.7 135 0.011 0.011 0.054 0.05 655 540 o.47 0.3 L

Whakaoioi Stm SH22 8r Lower Waikato 3.39 2.4 5.L2 3.5 99 0.006 0.006 0.081 0.05 \773 540 o.2s 1.1 7.L

Ohaeroa Stm SH22 Br Lower Waikato t.473 1 1.805 1.5 29 0.003 0.003 0.015 0.015 4667 540 0.10 0.8 1

Opuatia Stm Ponganui Rd Lower Waikato o.74 o.74 1.06 1.06 77 0.005 0.00s 0.016 0.016 2898 540 o.73 0.6 1

Awaroa River (Waiuku) Otaua Rd Br Moselev Rd Lower Waikato 1.369 7 2.37 1.5 32 0.021 o.o27 0.135 0.05 lo77 540 o.t2 o.4 1

Waipa Walkato Freshwater Management Unit

Waioa River Maneaokewa Rd WaiDa 0.38 0.38 0.6 0.6 L7 0.003 0.003 0.017 0.017 24L7 540 0.18 1.5 1.6

Waipa River Otewa Waipa o.228 o.228 0.502 0.502 224 0.003 o.003 0.008 0.008 2036 540 1.76 2.7 2.L

WaiDa River SH3 Otorohanea Waipa o.37 o.37 1.05 1.05 301 0.004 0.004 0.02 0.o2 3289 540 0.94 L.2 1.6

Waioa River Pironsia-Nsutunui Rd Br Waipa 0.565 0.565 L.27 t.27 977 0.008 0.008 0.023 0.023 44r'.7 540 2.56 o.7 I

Waipa River Whatawhata Bridse Waipa o.673 o.673 1.319 1.319 6t2 0.009 0.009 0.026 0.026 3657 540 L.94 0.5 1

Ohote Stm Whatawhata/Horotiu Rd Waipa 0.495 0.495 t.37 t.37 57 0.023 0.023 0.052 0.0s 2742 540 0.19 0.6 1

Kaniwhaniwha Stm Wrieht Rd Waioa 0.35 0.3s 0.89 0.89 116 0.007 0.007 o.o22 o.o22 1977 540 0.53 0.9 L

MansaDiko Bowman Rd Stm Waipa 1.369 7 2.49 1.5 592 o.o22 o.o22 0.075 0.o3 7074 540 7.92 0.6 1

Mansaohoi Stm South Branch Maru Rd Waipa o.23 o.23 0.39 0.39 2 0.003 0.003 0.008 0.008 943 540 0.05 1.6 1.6

Maneauika Stm Te Awamutu Boroush W/S intake Waipa 0.21 o.2t 0.28 0.28 4 0.002 0.002 0.003 0.003 1008 540 0.01 3.3 3.3

Puniu River Bartons Corner Rd Br Waioa 0.6s 0.6s 7.28 7.28 511 0.007 0.007 0.029 0.029 2790 540 1.50 0.9 1

Mansatutu Stm Walker Rd Br Waipa 0.38 0.38 0.88 0.88 152 0.003 0.003 0.012 0.012 738 540 0.61 1.5 L.6

Waitomo Stm SH31 Otorohanga Waipa o.52 o.s2 0.83 0.83 45 0.008 0.008 0.025 0.025 1453 540 0.28 0.6 7

Manpaou River Otorohansa Waipa 0.86 0.86 1.36 1.36 236 0.015 0.015 0.057 0.05 428r'- 540 L.34 o.7 7

Waitomo Stm Tumutumu Rd Waipa 0.63 0.63 0.8 0.8 33 0.004 0.004 0.013 0.013 2241 540 0.23 1.1 1.6

Mangaokewa Stm Lawrence Street Br Waipa 0.53 0.53 0.98 0.98 165 0.004 0.004 0.013 0.013 6224 540 L.87 t.4 1.6
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Appendix A. Healthy Rivers Catchments
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Appendix B. Proportions of land use and water quality
constituent loads in selected subcatchments of the
Waikato River Gatchment
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Catchment

Units: Percantage

Sub-Catchment Landuse Area Nitrooen Load Phosphorous Load E. Coli Load Sediment Yield

Waikato at Ohaaki

Waikato at Ohakuri

Waikato at Whakamaru

Waikato at Waipapa

rDary I Fore.try ! Honicultur. r Maize t Miscelhneous Scrub r Other Animal rSheepdldBeef- Hil and High r Sheep and Beef- lmensive rUrb.n . t oirysuppott
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Sub-Gatchment Landuse Area Nitroqen Load Phosohorous Load E. Coli Load Sediment Yield

Waikato at Karapiro

Waikato at Narrows

Waikato at Bridge St Br.

Waikato at Horotiu Br

I Dalry r Fo.esrry r Honidtre ;.i Mai.e I Miscellarpots a Native Forest & Scrub r Other Animd t Sheep and Beef - Hill and High : Sheep and Beef - hrtensive r urb.n

r Dlry suppon
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Sub-Catchment Landuse Area Nitrooen Load Phosohorous Load E. Coli Load Sediment Yield

Waikato at Huntly-Tainui Br

Waikato at Rangiriri

Waikato at Mercer Br

Waikato at Tuakau Br

rDairy r Forestry r Ho.ticulture r M.ire I Miscellarpotrs r N*ive Forest & Scrub I Other Animal r Sheep and Eeef- Hilland Hlgh r Slreep and Seef- Intendve r u.b.n

r Dliry suppon
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Sub-Catchment Landuse Area Nitrooen Load Phosohorous Load E. Goli Load Sediment Yield

Waikato at PortWaikato
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Table 4-9 Horticulture N and P unattenuated load as a percentage of total sub-catchment unattenuated load. (taken from NIWA

supplied spreadsheet)

Pueto

Waikato at Ohaaki

Waikato at Ohakuri

Torepatutahi

Mangakara

Waiotapu at Homestead

Kawaunui

Waiotapu at Campbell

Otamakokore

Whirinaki

Waikato atWhakamaru

Waipapa

Tahunaatara

Mangaharakeke

Waikato atWaipapa

Mangakino

Mangamingi

Whakauru

Pokaiwhenua

Little Waipa

Waikato at Karapiro

Karapiro

Waikato at Narrows

Mangawfiero

Waikato at Bridge St Br

Mangaonua

Mangakotukutuku

Mangaone

Waikato at Horotiu Br

Waitawhiriwhiri

Kirikiriroa

Waipa at Mangaokewa Rd

Waipa at Otewa

Mangaokewa

Mangarapa

Mangapu

Mangarama

Waipa at Otorohanga
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0.1Yo

0.4o/o

0.00/o

0.07o

O.0o/o

0.OYo

0.0o/o

0.0o/o

0.0o/o

0.0o/o

O.0o/o

0.2o/o

0.0o/o

0.0%

0.0o/o

0.0o/o

0.iYo

0.0o/o

0.0o/o

O.0o/o

O.60/o

O.5Yo

1.0o/o

0.9olo

3.9%

1.1o/o

0.0%

1.7Yo

0.0%

0.0olo

0.0olo

0.0olo

0.lYo

0.0%

0.0%

0.9Yo

0.0o/o

0.00/o

0.SYo

2.90/o

0.0%

0.lYo

0.OYo

0.0o/o

0.0o/o

0.0%

0.0%

O.Oo/o

0.OYo

1.1o/o

0.07o

0.0%

0.0o/o

0.0%

0.0o/o

0.0%

0.0Yo

0.0o/o

2.',tYo

2.5o/o

3.9olo

3.1o/o

14.3o/o

4.60/o

0.1o/o

7.Oo/o

O.2o/o

0.0%

0.0o/o

0.0%

0.0olo

0.0o/o

0.00/o

0.0o/o

0.00/o

0.00/o

o.'lo/o

0.9%

0.0o/o

0.0o/o

0.0%

0.0%

O.0o/o

0.Oo/o

0.0%

0.07o

O.OYo

0.3o/o

O.0o/o

0.0olo

0.0%

0.O"/o

0.0%

o.o%

0.0o/o

O.Oo/o

0.8%

0.8o/o

1.5o/o

1.30/o

6.6%

1 .7o/o

0.10/o

2.70/o

0.1!o

0.OYo

O.OYo

0.0o/o

0.0o/o

O.0o/o

O.0o/o

O.0o/o

0.0o/o

0.0o/o
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Waipa at Pirongia-Ngutunui Rd Br

Waitomo at Tumutumu Rd

Waitomo at SH31 Otorohanga

Moakurarua

Puniu at Bartons Corner Rd Br

Puniu at Wharepapa

Mangatutu

Mangapiko

Mangaohoi

Waipa at SH23 BrWhatar,vhata

Mangauika

Kaniwhaniwfia

Waipa at Waingaro Rd Br

Ohote

Firewood

Waikato at Huntly-Tainui Br

Komakorau

Mangawara

Waikato at Rangiriri

Awaroa (Rotowaro) at Harris

Awaroa (Rotowaro) at Sansons Br

Waikato at Mercer Br

Vvhangape

Whangamarino at lsland Block Rd

Whangamarino at Jefferies Rd Br

Waerenga

Matahuru

Waikare

Opuatia

Mangatangi

Waikato at Tuakau Br

Ohaeroa

Mangatawhiri

\A/hakapipi

Awaroa (Waiuku)

Waikato at PortWaikato

0.4o/o

0.0o/o

0.0o/o

0.OYo

1.3Yo

0.0%

0.0%

0.'lYo

0.lYo

0.4Yo

0.Oo/o

O.Oo/o

0.7o/o

0.3o/o

0.00/o

0.4o/o

0.10/o

0.0%

0.0o/o

0.0olo

0.00/o

2.2o/o

0.0o/o

1.40/o

0.3o/o

0.0%

0.0%

O.7o/o

1.3o/o

0.01o

4.5o/o

6.1o/o

0.iYo

21.4o/o

1 .1o/o

3.4o/o

1.1To

0.0o/o

0.OYo

0.0o/o

3.7o/o

0.0o/o

0.0%

0.40/o

0.0olo

1.3o/o

0.0%

O.lYo

3.7o/o

1.40/o

0.iYo

1.60/o

0.4o/o

0.0olo

0.0%

0.0o/o

0.lYo

12.2o/o

0.0%

10.Oo/o

1 .7o/o

0.0%

0.0%

0.0%

8.8%

0.2o/o

28.60/o

27.3o/o

0.0%

64.6Yo

5.3%

17.3o/o

0.6o/o

0.0o/o

0.0o/o

0.Oo/o

2.2o/o

0.0%

0.0%

0.20/o

0.0olo

0.8%

0.0olo

O.Oo/o

1.4o/o

O.5o/o

0.0%

1.Oo/o

0.2Yo

0.0Yo

0.0%

0.0o/o

0.0o/o

3.7o/o

0.0%

2.lYo

0.6%

0.0%

O.0Yo

0.0%

2.4Vo

0.10/o

8.70/o

9.5%

0.Oo/o

32.7o/o

1.7o/o

6.1o/o
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Figure 4.7 Selected auhcatchmenb where unattenuated baleline cont minrnt loEd! for l{, P rnd !.dim.nt End EtiMu.hd E.coli (lupplied by NMA and Landcar) have been graphed.
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Appendix C. Graphed proportions of land use and water quality
constituent cumulative loads along the Waikato
River
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Sub-Catchment Landuse Area Nitroqen Load Phosohorous Load E. Goli Load Sediment Yield

Waikato at Ohaaki

Waikato at Ohakuri

Waikato at Whakamaru

Waikato at Waipapa
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Sub-Catchment Landuse Area Nitroqen Load Phosphorous Load E. Coli Load Sediment Yield

Waikato at Karapiro

Waikato at Narrows

Waikato at Bridge St Br.

Waikato at Horotiu Br
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Sub-Catchment Landuse Area Nitroqen Load Phosphorous Load E. Coli Load Sediment Yield

Waikato at Huntly-Tainui Br

Waikato at Rangiriri

Waikato at MercerBr

Waikato at Tuakau Br
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Sub-Catchment Landuse Area Nitroqen Load Phosohorous Load E. Goli Load Sediment Yield

Waikato at PortWaikato
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