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TO: Waikato Regional Council

COMMENTS ON: Proposed Waikato Regional Plan Change 1 Waikato and

Waipa River Catchments

NAME: Horticulture New Zealand (HortNZ)
ADDRESS: PO Box 10 232
WELLINGTON
1. HortNZ’s submission, and the decisions sought, are detailed in the attached

1.1
1.2.

1.3

schedules:
HortNZ wishes to be heard in support of this submission.

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®.

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

Decision sought:

1.4,

2.2

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

Background to HortNZ and its RMA involvement:

Horticulture New Zealand (HortNZ) was established on 1 December 2005, combining
the New Zealand Vegetable and Potato Growers' and New Zealand Fruilgrowers’ and
New Zealand Bermryfruit Growers' Federations.

On behalf of its 5,500 active grower members HoriNZ 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 under the Act, whether in the planning process or through resource
consent applications. The principles that HoftNZ considers in assessing the
implementation of the Resource Management Act 1991 (RMA) include:

« The effects based purpose of the Resource Management Act;



2.3.

Mon-regulatory methods should be employed by councils;
Regulation should impact fairly on the whole community, make sense in practice,
and be developed in full consultation 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.

HorlNZ 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.

Angela Halliday
Manager — Natural Resources and Environment
HortNZ

Dated: 8 March 2017
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PO Box 10-232

WELLINGTON

Tel: 644472 3785
DDl: 54 4 470 5664
Fax: 644471 2861
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4. CHAPTER 3.11: WAIKATO AND WAIPA RIVER CATCHMENTS/NGA RIU O NGA
AWA O WAIKATO ME WAIPA

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

4.1, HortNZ opposes the progression of a Plan Change 1 (PC1) without a comprehensive
whole of catchment planning response.

4.2, Also, the area withdrawn from PC1 effeclively 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. It 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.

43 Itis the opinion of HortNZ thal 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 lo ensure integrated management of the natural and
physical resources of the region and to give effect to the National Policy Statement for
Freshwater Managemaent.

Decision sought:

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

4.5. Re-notify Proposed Flan 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.

4.6. If 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.

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

=1

| BACKGROUND AND EXPLANATION

Lack of an Issue 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 Waikalo River. The background and explanation section
outlines one of the key issues, that discharges have degraded the Waikalo River to the
point that it is over allocated, and there is a stalutory requirement o restore key values
arficulated by Waikato River iwi,

4.9, Meore regular practice is to have an issue statement that points broadly to the objectives
and policies in the proposed plan. HotNZ 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
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4.49.

4.50,

451

4.92.

4.53.

4.54,

4.55.

4.56.

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.

In this region, the domestic preduction element (planting for table in late winter and
early spring) causes a higher - level discharge in Pukekohe and Pukekawa than in
cropping systems modelled elsewhera in New Zealand.

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.

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 soll loss.
On-farm systems have been integrated into public drainage management because a
lack of integralion was identified as a key discharge risk.

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 substanlive economic loss. Growers do report thal fertiliser
application practices have changed significantly and this is demonstrated within
literature by reviewing evidence on past applicalion rates compare to common current
application rates.

Application technelogy 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.

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

OVERSEER is a management ool 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. Recenl experience in
Canterbury has demonstrated the need for an alternative modelling approach to
assess the benchmark contaminant discharge from commercial vegetable cropping
rotations.

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

! initn s Rorng oo nz.'ﬁggwp‘lggﬂﬁ'n!|Iﬂgﬂ1ﬂﬂg!wpdﬂan;al-analﬁisﬂl-In;lwe-ra.l.:alh:arc.-na.rhl;!ll|ura pf
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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 Unit/Te Whainga 1: Te whakaoranga taurca me
te tiakanga tauroa o te kounga wai ki ia riu kbawaawa me te Wae Whakahaere i te Wai
Maori

By 2096, discharges of nitrogen, phosphorus, sediment and microbial pathogens fo land and
waler resull in achievemnent of the restoralion and protection of the B0-year water quality
aftrnbute targets in Table 3.11-1.

6.1. The objective explanation could be improved as the objective is not to restore and
protect BO-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 waler are reduced resulling in achievement
of the desired siale of intrinsic freshwater values for the Walkato River,

represented by the mﬂwa#aﬂ—and-ﬂmmskaﬁ—a#m& 80-year water guality atiribute
targets in Table 3.11-1."

Objective 2: Social, economic and cultural wellbeing is maintained in the long term/Te
Whainga 2: Ka whakaiingia te oranga a-papori, a-6hanga, d-ahurea hoki i nga tauroa

Waikato and Waipa communities and their economy benefit from the restorafion and proteciion
of water quality in the Walkato River cafchment, which enables the people and communities fo
continue fo provide for their social, economic and cultural wellbeing.

6.3. Maintaining social, economic and cultural welling must be a comnerstone objective in
PC1.The objective could also be improved by splitting the sentence to remove

ambiguity.
Decision sought:
64. Amend Objective 2 as follows:

Waikalto and Waipa communilies and their economy benefit from the restoration
and profeciion of waler qualify in the Waikato River catchment. The restoration and
profection of water quality, should enables the people and communities to continue
te provide for their social, economic and cullural wellbeing.

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
UnitTe Whainga 3: Nga whakapainga taupoto o te kounga wai i te wihanga tuatahi o te
whakaoranga me te tiakanga o te kounga wai i ia riu kbawawa me te Wae Whakahaere
Wai Maori

Actions put in place and implemented by 2026 to reduce dischargas of nitrogen, phosphorus,
sediment and microbial pathogens, are sufficient to achieve len percent of the required change
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between current water quality and the 80-year water qualily affribute fargets in Table 3.11-1. A
ten percent change towards the long term water quality improvements is indicated by the short
termn waler quality altribule largets in Table 3.11-1

6.5. It 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:

s 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 vegelable 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 lo
achieve reductions collaboratively at a catchment or sub-catchment scale. It is
acknowledged also that the reductions required in the immediate 10 years may not
reflect in the short-term waler quality attribute targets (Table 3.11 — 1) being mel, due
to lags or delays in contaminant delivery to water through or over land. It 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 nifrogen,
phosphorus, sediment and microbial pathogens, are sufficient fo achieve fen
percent of the required change between current water quality and the B0-year
water quality atiribute targets in Table 3.11-1. A ten parcent change towards the
long term water quality improvements is indicated by the short term water quality
afiribute targels in Table 3.11-1 or achievement of the contaminant load reduction

targets specified for each subcatchment in Schedule 1C Table XX "

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

A staged approach to change enables people and communifies to undertake adaptive

management fo continue to provide for their social, economic and cultural wellbeing in the short

term while:

a. considering the values and uses when laking action to achieve the aliribute targels for
the Waikato and Waipa Rivers in Table 3.11-1; and

i For the purpose of thi refief HorNZ has produced o 10 year Subcalchment Lood Torge! Table |Schedule TC Tabie
Xx ond offoched I fo proposed relis! os parf of new Schedule [T bslow, As an allemative where it s
mentoned in this subméssion it cowld be fnsered as o new part of Table 3-1 -1
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b, recognising that further contarninant reductions will be required by subsequent regional
plans and signalling anticipated fulure management approaches that will be needed o
meel 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 bul 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 lo 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 aliocating
contaminant discharge responsibilities. HortNZ considers that the current approach of
grandparenting discharges is suboptimal but necessary. It is necessary because of the
lack of detailed information available at the time of this plan change.

6.11. Following 10 years of information collection the community will be better informed to
make long-lerm decisions aboult 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 fo continue fo provide for their social, economic and
cultural wellbeing in the short term while:

a. considering the values and uses when laking acfion fo achieve the
attribute targels for the Waikato and Walpa Rivers in Table 3.11-1
or achievement of the contaminant load reduction targels specified
for each subcatchment in Schedule 1C Table XX; and

b. recognising that further contaminant reductions will be reguired by
subsequent regional plans and signalling anticipated future
managemant approaches that will be needed fo meet Objective 1

and
C. recognising that this pfan change is [rangfrnna;, to provide fime o
develop the foo all nsibili

for achieving mg!‘amrn.ﬂnt reduction largets in the long-term.
enabling the production of contaminant accounhng frameworks
that support robust measurement of progress (o achigving the
long-term and short-term target states for attributes and

5 ment | limits by mare accurately dentifying prooert

fevel responsibilities for confaminant reduction.
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Objective 5: Mana Tangata — protecting and restoring tangata whenua valuesiTe
Whainga 5: Te Mana Tangata — te tiaki me te whakaora | ngd uara o te tangata whenua
Decision sought:

6.13. Retain this objective as nolified.
Objective 6: Whangamarino Wetland/Te Whainga 6: Nga Repo o Whangamarino

Decision sought:
6.14. Retain this objective as notified.

Principal Reasons for Adopting Objectives 1-6/Nga Take Matua me Whai ngad Whaiinga 1
kite 6

Reasons for Adopting Objective 1

Objective 1 sets long term limits for waler qualily consistent with the Vision and Strategy.
Objecitive 1 sels aspirational 80-year waler qualify targets, which result in improvements in
water quality from the current state monitored in 2010-2014. The water quality afiributes listed
in Table 3.11-1 that will be achieved by 2096 will be used to characterise the water quality of
the different FMUs when the effectiveness of the obfeclive is 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 Objeclives, policies and rules as required fto
support this refief.

Decision sought:
6.17. Amend Reasons for Adopting Objective 1 as follows:

Objective 1 sels long term limits for walter quality consistent with the Vision and
Strategy. Objective 1 sels aspirational 80-year waler qualily fargets, which result in
improvements in water qualily from the current state monitored in 2010-2014. The
water quality attnbules listed in Table 3.11-1 fand / or the contaminan! load reduction
{argets specified for each subcalchment in Schedule 1C Table XX) that will be
achieved by 2096 will be used to characlerise the waler qualily of the different FMUs
when the effecliveness of the objeclive is assessed. There is benefil in providing
flexibiity to land managers seeking to achieve reductions collaborativ al &
catchment or subcalchment scale. Contaminant load targels are therefore sel for

subcalchmenis fo support achieving the Vision and Sirafegy.
Reasons for Adopting Objective 2

6.18. Objective 2 sets 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 waler 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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T.

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 | nga rukenga roha o te hauota, o te
patitae-whetd, o te waiparapara me te tukumate ora poto

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

&,

b.

c

F iy

7.2,

7.3.

74

7.5.

7.6.

F A5

Enabling activities with a low level of contaminant discharge o waler bodies provided those
discharges do not increase; and

Requiring farming activifies with moderate to high levels of contaminant discharge lo water
bodies to reduce their discharges; and

Progressively excluding caltle, horses, deer and pigs from rivers, streams, drains, wellands
and lakes.

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. If
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 activily thal is entitled to expand without excessive limitations through
the ten-year transitional period, HorfNZ supporis 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 lo 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 offsel 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 consenling 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 reporied.

In 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
Council with a creditable natural resource accounting framework. The framework must
be able to model the likely effectiveness of a suile of discharge mitigations.

For a decision to be made by the council any lodged proposal would need to be
assessed against calchment load targels andfor instream concentration targefs
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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 lo 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-calchmeni-wide discharges of nitrogen,
phosphorus, sediment and microbial pathogens, by:

a

b.

ha.

Enabling activities with a low level of confaminant discharge fo waler bodies
provided those discharges do not increase, and
Requiring farming activities with moderate fo high levels of contaminant
discharge to water bodies to reduce the effect of their discharges through
on-farm and / or off-farm actions;

nablin 1 i ment scale b ups seeking lo

manage discharges as a single entity, and

bb Providing criteria for the approval of nalural resource accounting systems

e

c.

used to enable catchment or sub catchment based approaches;
Providing a table of ten-year sug calchment Joad targets for the four

aminan h 1C T,
Progressivaly excluding cattle, hc:mm deer and pigs from rivers, slreams,
drains, wellands and lakes.

Policy 2: Tailored approach to reducing diffuse discharges from farming activities/Te
Kaupapa Here 2: He huarahi ka ata whakahangaihia hei whakaiti i nga rukenga roha |
ngd mahinga pamu

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

a.

an

Taking a tailored, risk based approach fo define mitigation actions on the land
that will reduce diffuse discharges of nitrogen, phosphorus, sediment and
microbial pathogens, with the mitigation aclions to be specified in a Farm
Environment Plan either associated with a rescurce consenl, or in specific
requirements established by pariicipation in a Certified Industry Scheme; and
Requiring the same level of rigour in developing, monitoring and auditing of
mitigation aclions on the land that is set out in a Farm Environment Plan, whether
it is established with a resource consent or through Certified Industry Schemes;
and

Establishing a Nitrogen Reference Paoint for the property or enterprise; and
Requiring the degree of reduction in diffuse discharges of nifrogen, phosphorus,
sediment and microbial pathogens fo be proportionate to the amount of current
discharge (those discharging more are expected lo make grealer reductions),
and proportionate to the scale of walter quality improvement required in the sub-
catchment; and

Requiring stock exclusion fo be completed within 3 years following the dates by
which a Farm Environment Plan must be provided fo the Council, or in any case
no later than 1 July 2026,
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a. Taking a tailored, risk based approach fo define mitigation aclions on the

land that will reduce diffuse discharges of nifrogan, phosphorus, sediment
and microbial pathogens, with the mitigation actions lo be specified in a
Farm or Enterprise Environment Plan either associaled with a resource
consent, or in specific requirements eslablished by participation in a
Cerfified Industry Scheme; and

b. Requiring the same level of ngour in developing, mnmn:rnng and auditing
of mitigation aclions on the land that is set out in a Farm or Enterprise
Environment Plan, whether it is eslablished with a resource consent or
through Certified Industry Schemes; and

c Establishing a Nitrogen Reference Point or proxy for thea properly or
enterprise that is not part of a consented caichmen! collective managing
a range of properties as a single group; and

d Requiring the degree of reduction in diffuse discharges of nitrogen,
phosphorus, sediment and microbial pathogens fo be proportionale to the
amount of current discharge (lhose discharging more are expecled lo
make greater reductions) when assessed across all 4 contaminants, and
proporfionate fo the scale tallored fo ensure reductions are fargeted af
aclions within the subcafchments thal will i val f fresh r
specified within this plan. Of improving values water quality improvements
required in the sub-catchment, and

e. Requiring stock exclusion lo 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 fater than 1 July 2026.

Policy 3: Tailored approach to reducing diffuse discharges from commercial vegetable
production systems/Te Kaupapa Here 3: He huarahi ka dta whakahangaihia hei whakaiti
i ngad rukenga roha i nga pGnaha arumoni hel whakatupu hua whenua

Manage and require reduclions in diffuse discharges of nitrogen, phosphorus, sediment and
microbial pathogens from commercial vegetable production through a laillored, properly or
enterprise-specific approach where;

a. Flexibility is provided fo underfake crop rotations on changing parcels of land for
commercial vegetable production, while reducing average contarminant discharges over
fime, and

b. The maximum area in production for a property or enterprise is established and capped

utilising commercial vegelable production dala from the 10 years up to 2016; and

Establishing a Nitrogen Reference Point for each property or enterprise; and

A 10% decrease in the diffuse discharge of nitrogen and a lailored reduction in the

diffuse discharge of phosphorus, sediment and microbial pathegens is achleved across

itre sector through the implementalion of Best or Good Management Pracfices; and

a. Identified mitigation actions are set oul and implemented within timeframes specified in
either a Farm Environment Plan and associated resource consent, or in specific
requirements established by participation in a Certified Indusitry Scheme.

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

a. The degree of reduction in diffuse discharges of nitrogen, phosphorus, sediment and
microbial pathogens is proportionate fo the amount of current discharge (those
discharging more are expecled lo make grealer reductions), and the scale of waler
qualily improvement required in the sub-calchment.

o6

7.18. HortNZ supports a policy platform that provides for:
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resulf of greenfields expansion onto versatite land in the Auckland
region,
= pnor implemantation of Best or Good Management Practices, and
a. Identified mitigation aclions thal are sel oul and implemented within
timeframes specified in either a Farm Environment Flan and associated
resource consent, or in specific requirements established by participalion
in a Certified Indusfry Scheme gr a collective enterprise managing
disch 5 85 & group.
f Commercial vegelable production enterprises thal reduce gan
demonstrate an overall reduction in the combined discharges of nitrogen,

phosphorus, sediment and microbial pathogens [compared (o 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
current discharge (those discharging more are expecled fo make grealer
reductions), and the scale of waler quality improvement required in the
sub-catchment.

f will it a term grealer than 15 years

An offsel measure may be proposed in an allermnalive location or locations
to the non-point source discharge, for the purpose of ensuring positive
effects on the environment to lessen any residual adverse effecis of the

discharge(s) that will or may result from allowing the activily provi a
the:
I Pril disch f resull in any significant foxic adverse

effect at the non-point source discharge focalion. and

ii. Offsel measure provides an eguivalent benefit for the values of
freshwaler specified in this plan; and

i, Iy within the same sub-calchment
in which the primary discharge occurs and if this is not practicable
then within the same Freshwater Management Unit or a
Freshwater Management Unit localed upstream, and

Wi, rem r the durafion of the consent

and is secured by 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 whakatiria rinei ngd tOimahi he iti iho ngd rukenga, me te tohu ake dkuanei
pea me panoni and hel nga tau e heke mai ana

Manage sub-calchment-wide diffuse discharges of nitrogen, phosphorus, sediment and
microbial pathogens, and enable existing and new low discharging activities fo continue
provided that cumulativaly 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, sediment and microbial pathogens in
order for Objective 1 to be metl.

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

7.23. Asparagus production differs in nature from other commercial vegetable cropping
aclivities but is currenlly captured by the definition of commercial vegetable cropping.
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HortNZ and the Asparagus Industry 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 aclivity.

Decision sought:
7.24, Refain as proposed.

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

Policy 5: Staged approachiTe Kaupapa Here 5: He huarahi wawahi

Recognise that achieving the waler quality attribufe fargets set out in Table 11-1 will need to
be staged over B0 years, lo minimise social disruption and allow for innovation and new
practices {o develop, while making a start on reducing discharges of nitrogen, phosphorus,
sediment and microbial pathogens, and preparing for further reduclions thal 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 1% 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 thal 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
operalions in high risk catchments in the Horizons region, significant impediments were
identified as a result of the discharge conlrels 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
9 land 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 a-
whakamahinga whenua

Except as provided for in Policy 16, land use change consent applications 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 thal demonsfrate clear and enduring decreases in
existing diffuse discharges of nitrogen, phosphorus, sediment or microbial pathogens will
generally be granfed.

7.31.  While HortNZ supports this policy, some improvements could be made lo it. While the
policy relates to the noncomplying activity land use rule generally, the managemeant
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 benefit from an ability to assess the overall effect of an activity based
on spatial location and discharge footprint across all 4 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 supporis a clear consenting path for the approval of land use applications that
can demonsirate 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 resftricted discretionary activity.

Decision sought:
7.35.  Amend the policy in the following way:

“Except as provided for in Policy 16, land-use-change consent applicalions under
Rule 3.11.5.7 that demonsirate on the balance an increase in the diffuse discharge
of nitrogen, phosphorus, sediment or microbial pathogens will generally not be
granted.

Land-use-change Ceonsent applications thal demonsirate on the balance clear and
enduring decreases in existing diffuse discharges of mitrogen, phosphorus, sediment
or microbial pathogens will generally be granted.”

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

Prepare for further diffuse discharge reductions and any fulure propertly or enlerprise-fevel
allocation of diffuse discharges of nilrogen, 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 fo support
this, including colleclting information about curren! discharges, developing appropriale
modelling tools to estimate contaminant discharges, and researching the spalial variability of
land use and contaminant losses and the effect of contaminant discharges in different parts of
the catchment that will assist in defining 'land suitability .

Any future allocation should cansider the following principles:

a. Land suitability which reflects the biophysical and climale properties, the nsk of
contaminant discharges from that land, and the sensitivily of the receiving waler body,
as a starting point (i.e. where the effect on the land and receiving walers will be the
same, like land is lreated the same for the purposes of alfocation); and
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b. Allowance for flexibilily of development of tangata whenua ancestral land; and
C. Minimise social disruplion and cosls in the lransifion to the fand suitability’ approach,

and

d. Future allocation decisions should lake advantage of new data and knowledge,

7.236. 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 principles® and would reserve
the right to promote the full set of principles in any future plan change. It is our view
that principle ¢) 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 fulure property or
enterprise-level allocation of diffuse discharges of nitrogen, phosphorus, sediment
and microbial pathogens thal 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 lools to estimate
contaminant discharges, and researching the spalial varability of land use and
contaminant losses and the effect of contaminant discharges in different parts of the
calchment that will assist in defining ‘land suitability”

Any future allocation should consider the following principles:

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

Allowance for flexibility of development of tangata whenua ancestral land,
and

f oF

Future allocation decisions should take advantage of new data and
knowledge. And.
Havi 1a i

f “nalluter " m in gn assessed

across the ggfsngg r.rf contaminant discharges lo waler those having the
greales! effect bear a proportionally grealter cost of the fransition.”

Policy B: Prioritised Iimplementation/Te Kaupapa Here 8: Te raupapa o te

whakatinanatanga
& pilpihgring o npassets Nalural-Resources-DocumpnisiHartNZ-Musteni-Alocapen-Prnciples- uiy-16 pdf
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Prioniise the managemen! of land and water resources by implemnenting Policies 2, 3 and 9,

and in accordance with the prionitisation of areas sef out in Table 3.11-2. Priority areas include:

a. Sub-calchmenls where there is a grealer gap between the waler qualty targels in
Obfective 1 (Table 3.11-1) and current waler qualily, and

b Lakes Freshwater Management Unils; and

G Whangamarina Wetland,

In addifion to the prionty sub-catchments listed in Table 3.11-2, the 75th percentile nifrogen
feaching value dischargers will also be prioritised for Farm Environment Plans.

7.39. Horl 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 subcalchments. Rotations are likely to vary across subcatchments
on a yearly basis. This variance is unlikely to be large but in our view the managemant
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 subecatchmenl 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 horticullural enterprises belween
subcatchments to recognise there will be a minimal overall variance in proportion of
vegelable cropping across all enterprises in each subcatchment at any one time

Policy 9: Sub-catchment (including edge of field) mitigation planning, co-ordination and
funding/Te Kaupapa Here 9: Te whakarite mahi whakangawari, mahi ngatahi me te pitea
mb te riu kdawawa (tae atu ki nga taitapa)

Take a prionitised and infegrated approach fo sub-catchment water quality management by

undertaking sub-catchment planning, and use this planning to support aclions including edge

of field mitigation measures. Support measures that efficiently and effectively contribute fo
wafler quality improvements. This approach includes:

a. Engaging early with fangala whenua and with landowners, communilies and potential
funding partners in sub-calchments in line with the priority areas listed in Table 3.11-2;
and

b. Assessing the reasons for current waler qualily and sources of contaminant discharge,
al vanous scales in a sub-catchment, and

£ Encouraging cost-effective mitigations where they have the biggest effect on improving
water guality; and

d. Allowing, where mulliple farming enterprises contribute to a mitigation, for the resultant
reduction in diffuse discharges to be apporlioned lo each enlerprise in accordance with
their respective contribution to the mitigation and their respective responsibility for the
ongoing managemeant of the mitigalion.

742, Given that this policy speaks to the management of subcatchment wide discharges, it
is an appropriate place lo enable the collaborative management of discharges at a
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da. Enable the collaborative management of discharges al a scale greater
] farm an Wi aniing pathway for groups that form

fo_take responsibility for contaminant reductions by implementing a
combination of catchment and paddock scale miligalions that are able (o

be measured and reporled

d Allowing, where multiple farming enterprises coniribute to a mitigation, for
the resultant reduclion in diffuse discharges fo be apportioned o each
enferprse in accordance with their respective contribufion to the mitigation
and their respective responsibility for the ongoing management of the
mitigation.

e Provide for offseffing where it can be demonstrated there will be a
commensurate effect on the resioralion of the health and well-being of the

Policy 10: Provide for point source discharges of regional significance/Te Kaupapa Here
10: Te whakatau | nga rukenga i nga pi tuwha e noho tapua ana ki te rohe

When deciding resource consent applications for point source discharges of nifrogen,
phosphorus, sediment and microbial pathogens to waler or onto or info 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 peint source discharges are to give effect to
the targets of the Vision and Strategy as outlined in Table 3-11-1.

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 whakahangai i te Kéwhiringa ka Tino
Taea me ngd mahi whakangawari pidnga; te karo rinei i nga panga ki nga rukenga i nga
pl tuwha

Require any person undertaking a point source discharge of nifrogen, phosphorus, sediment

or microbial pathogens to water or onlo or into land in the Waikalo and Waipa River calchmenls

fo adopl the Best Praclicable Oplion* o avord or miligale the adverse effects of the discharge,

al 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

focations fo the point source discharge, for the purpose of ensuring positive effects on the

environment fo lessen any residual adverse effects of the discharge(s) that will or may result

from allowing the activity provided that the:

a. Primary discharge does nol resull in any significani toxic adverse effect al the point
source discharge localion; 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 this is not praclicable, then within the same Freshwaler
Management Unit or a Freshwater Management Unit located upstream, and
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d. Offsel measure remains in place for the duralion of the consent and is secured by
consent condition.

7.51. HorNZ supports offsetting policy and methods as a practical tool for miligating the
effects of discharges within a catchment.

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

Decision sought:

7.53. Retain as proposed.



8. 3.11.4 IMPLEMENTATION METHODS/NGA TIKANGA WHAKATINANA

3.11.4.1 Working with others/Te mahi tahi me étehi atu

8.1, HorthZ supports a collaborative approach to the implementation of PC1.
Decision sought:

B8.2. Retain as proposed,

3.11.4.2 Certified Industry Scheme/Te kaupapa d-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/Nga Mahere Taiao 3-Pamu

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

8.6. HorfNZ 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.g. ECAN) lo
enable the quality assurance scheme NZGAFP to be recognised in delivering, managing
and auditing grower's environmental requirements and good management practices.

Decision sought:
B.7. Retain as proposed.

3.11.4.5 Sub-catchment scale planning/Te whakamaherehere m& te whanuitanga o nga
riu kbawaawa

Waikato Regional Council will work with others fo develop sub-catchment scale plans (where
a cafchment plan does not already exist) where it has been shown fo be required. Sub-
caltchment scale planning will:

a. ldentify the causes of current waler quality dechine, identify cost-effective measures fo bring
about reductions in confaminant discharges, and coordinate the reductions required al a
property, enterprise and sub-calchment scale (including recommendalions for funding where
there is a public benefif identified).

b. Align works and services lo reduce nitrogen, phosphorus, sediment and microbial pathogen
discharges including riparian managemenl, fargeled reforestalion, constructed wellands,
sediment traps and sediment detention bunds.

¢. Assess and determine effective and efficient placement of consiructed wetlands af a sub-
catechment scale fo improve walter guality.

d. Support research thal addresses the management of wetlands, including development of
techniques fo monitor ecological change and forecasting evolution of wetland characteristics
resulting from existing land use in the wetland calchmenis.
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e. Integrate 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 contnbulion.

g. Utilise public funds to support edge of field mifigations where those mifigations provide
significant public benefi.

8.8.

Hort NZ supports a sub-calchment approach that priorities the management of land
and water resources. In our view the method could be helpfully modified to include
support for management of discharges by a group/caichment 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. It also provides data or modelling information at a far
maore discreet scale.

Decision sought:

8.9,

Modify as proposed.

Waikafo Regional Council will work with others to develop sub-calchmen! scale
plans an iS00 SU foals (where a calchmenl plan or lool does not already
axisl) where it has been shown to be required. Sub-catchment scale planning will:

a. Ildentify the causes of current water quallly decline, idenlify cost-effechive
measures o bring aboul reductions in contaminant discharges, and coordinalte
the reductions required at a properly, enterprise and sub-catchment scale
(including recommendations for funding where there is a public benefit
identified).

b. Align works and services lo reduce nilrogen, phosphorus, sediment and
microbial pathogen discharges including riparian management, largefed
reforestation, constructed wellands, sediment traps and sediment detention
bunds.

c. Assess and determine effective and efficient placement of constructed
wellands at a sub-calchment! scale fo improve water qualily.

d. Supporl research that addresses the management of wellands, including
development of ftechnigues lo monitor ecological change and forecasting
evolulion of welland characteristics resulting from existing land use in the
welland catchmenis.

. Integrate the regulalory requirements lo fence walerways with the
requiremenls for effective drainage scheme managemernt.

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

g Ulilise public funds to support edge of field or calchment scale miligalions
where those mitigations provide significant public benefit,

h. rn suggnr.t of method 3.11.4.7, E[ﬂ.ﬂ'ﬁg {and gggy:q g{g the managemeant of]

decision support fools meeh

mg crilenia specified in Sr:hﬂduf& 1C Table XX

3.11.4.6 Funding and implementation/Te pltea 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
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may be opportunities for collaborative actions (e.g. offselting) where funding from a
variety of sources could support effective discharge management and environmental
enhancement.

Decision sought:
B8.11. Retain as proposed.

3.11.4.7 Information needs to support any future allocation/Nga parongo e hiahiatia ana
hei taunaki i nga tohanga o anamata

a. Implementing processes that will support the sething of property or enterprise-level diffuse
discharge limils in the future.

b. Researching:

i. The guantum of contaminants that can be discharged at a sub-calchment and Freshwaler
Management Unit* scale while meeting the Table 3.11-1 water qualily atfrnbute® targets®

ii. Methods to categorise and defing fand suitability’.

iii. Tools for measuring or modelling discharges from individual properties, enterprises and sub-
catchments, and how this can be related to the Table 3.11-1 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
managemeant al a large-scale. It 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. Implementing processes that will support the setting of properly or enlerprise-
level diffuse discharge limils in the future.
b. Researching and making publicly available:
i, The quantum of contaminants that can be discharged al a sub-
calchment and Freshwater Management Unit" scale while meeting the
Table 3.11-1 walar qualify afinbute® targels* and / or subcatchment load
largets identified Schedule 1C Table XX.
i. Methods to categorise and define ‘land suitability’
iii. Tools for measuring or modelling discharges from individual properiies,
enterpnses and sub-calchments, and how this can be related to the Table

3.11-1 waler quality altribute® targets® and / or subcatchment load largels
identified Schedule 1C Table XX.

¢ Prior to Jan 2019, by wmi:mg with the Foundalion of Arable Research,
Haorficulture New Zealand and The Pukekohe Vegelable Growers Association fo
develop a proxy nilrogen reference peint for enterprises managing multiple
properties and crops using a model or method approved by the Chief Executive
of Waikato Reglonal Council.




3.11.4.8 Reviewing Chapter 3.11 and developing an allocation framework for the next
Regional Plan/Te arotake i te Upoko 3.11, te whakarite hoki i tétehi anga toha mo te
Mahere d-Rohe e whai ake ana

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

Decision sought:
8.16. Retain as proposed.

3.11.4.9 Managing the effects of urban developmentTe whakahaere | nga pinga o te
whanaketanga 3-tdone

Waikato Regional Council will:

a. Continue fo work with termtorial authonties fo implement the Waikato Regional Policy
Statement set of principles thal guide future development of the buit environment which
anficipates and addresses cumulative effects over the long term.

b. When undertaking sub-calchment scale planning under Method 3.11.4.5 in urban sub-
calchmenls engage with urban communities fo raise awareness of water qualily issues, and fo
identify and implement effective solufions 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. Wellands,
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. It is the opinion of HortNZ thal 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 Industrial 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. It is the opinion of HortNZ
that through this plan change and structure plan the Walkalo District Council has
chosen housing over food production when alternatives to meeling housing demand
have not been fully considered and where food production opportunities will be lost
forever.

8.19. In addition, a proportion of the urbanisation planned feeds into the Whakapipi and
Tutuenui Stream headwaters. If the trend in water degradation contlinues 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 occurmnng.

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 effecls on nalural hydrelogical
characleristics and processes (including aquifer recharge and flooding
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patterns), soi stability, water qualily and aqualic ecosystems including through
maethods such as low impact urban design and development (LILIDD)"

Decision sought:
8.21. Amend 3.11.4.9 as follows:
“Walkato Regional Council will:

a  Continue to work with lerritorial authonties fto implement the Waikalto
Regional Policy Statement set of principles that gurde fufure development
of the built environment which anficipates and addresses cumulative effecls
over the long term including avoiding the degradation of freshwater

resources and discharge of contaminates from urban activities into the
urban enviranment.

b.  When undertaking sub-catchment scale planning under Method 3.11.4.5 in
urban sub-caftchments engage with urban communifties fo raise awareness
of waler qualily issues, and fo identify and implement effective solulions for
the urban context

¢ Assess the contribulion of contaminanis to waterbodies from urban areas
over hme lo ensure thal urban discharges are accounted for, to allow
responsibifity for managing urban discharges fo be allocaled.

g.___In evaluating ¢c._above,_publicly report the assessment of contributions and
theira .

3.11.4.10 Accounting system and monitoring/Te plinaha kaute me te aroturuki

Waikato Regional Council will establish and operate a publicly available accounting system
and monitaring in each Freshwater Management Unit®, including:
a. Collecting information on nitrogen, phosphorus, sediment and microbial pathogen levels in
the respectlive fresh waler bodies in each Freshwaler Management Unit® from:

I. Council’s existing river monitorning network; and

i, Sub-catchments that are currenily unrepresented in the existing moniltoring nelwork;
and

iti. Lake Freshwater Management Units®.
b, Using the information colfected to establish the baseline data for compiling a moniforing plan
and fo assess prograss lowards achieving the Table 11-1 water quality altnbute® targels®; and
c. Using state of the environment monitoring dala including biological monitaring tools such as
the Macroinvertebrate Community Index to provide the basis for identifying and reporting on
long-term trends; and
d. An information and accounting system for the diffuse discharges from properlies and
enterprises thal supports 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
suppor 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 reglonal Council should be focused on setting
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9. 3.11.5 Rules/Nga Ture

3.11.5.1 Permitted Activity Rule - Small and Low Intensity farming activities/Te Ture md
nga Mahi e Whakaaetia ana — Nga mabhi iti, ngad mahi paiti hoki | runga padmu

9.1.  Horinz 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 withoul excessive limitations through the ten-year transitional penod. 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
mé& ngd Mahi ka ata Whakahaerehia — Te whakatupu hua whenua 3-arumoni o te wa nei

Rule 3.11.5.5 - Conlrolled Activity Rule — Existing commercial vegelable production

The use of land for commercial vegelable production and the associated diffuse discharge of
mitrogen, phosphorus, sediment and microbial pathogens onto or info land in circumstances
which may result in those contaminanis enfering water, is a permitted acfivity until 1 January
2020, from which dafe it shall be a controlled aclivity (requinng resource consent) subject lo
the following standards and terms:
a, The property is registered with the Waikato Regional Council in conformance with
Schedule A; and
b. A Nitrogen Reference Point is produced for the properly or enterprise in
conformance with Schedule B and provided to the Waikalo Regional Council at
the time the resource consent application is lodged; and
c. Cattle, horses, deer and pigs are excluded from water bodies in conformance
with Schedule C; and
d The land use is registered lo a Certifled Industry Scheme, and
e, The areas of land. and their locations broken down by sub-catchments [refer fo
Table 3.11-2], that were used for commercial vegelable production within the
property or enlerprise 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 Iotal area of land for which consent is sought for commercial vegetable
production must not exceed the maximum land area of the properly or enterprise
that was used for commercial vegetable production during the period 1 July 2006
to 30 June 2016; and
g. Where new land is proposed fo be used for commercial vegelable production, an
equivalent area of land must be removed from commercial vegelable production
in order to comply with standard and term f; and
h. A Farm Environment Plan for the properly or enterprise prepared (n conformance
with Schedule 1 and approved by a Certified Farm Environment Planner is
provided to the Waikalo Regional Council at the lime the resource consent

application is lodged.

Matters of Confrol
Waikato Regional Council reserves control over the following matters:
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The content of the Farm Environment Plan,

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

The actions and timeframes for undertaking mitigation actions thal maintain or
reduce the diffuse discharge of nitrogen, phosphorus or sediment to water or (o
land where those confaminants may enfer water, including provisions to manage
the effects of land being refired from commercial vegetable production and
provisions fo achieve Policy 3(d).

iv.  The actions and timeframes to ensure that the diffuse discharge of nilrogen does

not increase beyond the Nitrogen Reference Point for the property or enterprise.
The term of the resource consent.

vl The monitoring, record keeping, reporting and information provision requirements

for the holder of the resource consent fo demonsirate and/or monitor compliance
with the Farm Environment Plan.
vii. The tima frame and circumstancas under which the consent conditions may

be reviewed.

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

Natification:
Consent applications will be considered without nolification, and without the need fo oblain
written approval of affected persons

Adwvisory nofe: Under section 20A(2) of the RMA a consent must be applied for within 6 months
of 1 Jan

uary 2020, namely by 1 July 2020.

HortNZ supports Rule 3.11.5.5 that provides a Controlled Activity non-notified consent

pathway that recognises and provides for:

Decisio

The essantial 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,

n sought:

Amend as proposed below:

3.11.5.5 Controlled Activity Rule — Discharge of contaminants from existing
commercial vegetable production/Te Ture md nga Mahi ka dta Whakahaerehia

-~ Te whakatupu hua whenua d-arumoni o te wa nei

,.: 5 ¥ E f“":'-.‘ '."!_':-.": Al b ripde et ol B g i R e
discharge of nitrogen, phosphorus, sediment and microbial pathogens on
fand from commercial vegelable production In circumstances which may result in
those contaminants entering water, is a permitted activity until 1 January 2020, from
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vi. The monifaring, record keeping, reporfing and information provision
requirements for the holder of the resource consent to demonstrale
and/or monifor compliance with the Farm Environment Flan.

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

viii Procedures for reviewing, amending and re-cerlifying the Farm
Enviranment Flan.

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

Advisory nofes: Under seclion 20A(2) of the RMA a consent must be applied
for within & months of 1 January 2020, namely by 1 July 2020

Consents will generally be granfed for a lerm not less than 15 vears.

3.11.5.6 Restricted Discretionary Activity Rule — The use of land for farming activities/Te
Ture md ngd kdwhiringa mahi e herea ana - te whakamahinga o te whenua md nga
mahinga pamu

Rule 3.11.5.6 - Restricted Discrelionary Activily Rule — The use of land for farming activities

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

Waikato Regional Council restricts ils discrelion over the folfowing matters:

i. Curnulative effects on waler qualily of the calchment of the Waikate and Waipa
Rivers.

i, The diffuse discharge of nifrogen, phosphorus, sediment and microbial
pathogens.

i, 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 informalion provision requirements
for the holder of the resource consent.

vi. The time frame and circumstances under which the consent conditions may be
reviewed.

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

Notfification:
Consent applications will be considered without nolification, and without the need to oblain
written approval of affected persons

9.5  HortNZ supporis Rule 3.11.5.6 that provides a Resfricted 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 resull in those
contaminants entering water.
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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 withoul natification, and without the need
lo oblfain wriften approval of affecled persons

3.11.5.7 Non-Complying Activity Rule — Land Use Change/Te Ture m& nga mahi kdore e
whai i nga ture - Te Panonitanga d-Whakamahinga Whenua

Rule 3.11.5.7 - Non-Complying Activily 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 occurring at 22 October 2016 within a property or enlerprise located in the
Waikato and Waipa catchments, where prior to 1 July 2026 the change exceeds a fofal of 4.1
hectares:

1. Woody vegetation fo farming aclivities; 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 (requinng resource consent) unfil 1 July 2026.

Notification:

Consent applicalions will be considered withoul notification, and withoul the need lo oblain
written approval of affected persons, subject to the Council being salisfied 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 o 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 PC1 and a more enabling consent framework can
be established.

Decision sought:
89.15. Amend Rule 3.11.5.T7 as follows:

3.11.5.7 Non-Complying Activity Rule — Land Use Change/Te Ture mé nga mahi
kaore e whal i nga ture — Te Panonitanga &-Whakamahinga Whenua

Rule 3.11.5.7 - Non-Complying Activity Rule — Land Use Change
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Neotwithstanding any other rule in this Plan, any of the following changes in the use of
land from that which was occurmng at 22 October 2016 within a properly or enterprise
localed in the Waikato and Waipa catchments, where prior to 1 July 2026 the change
exceeds a fofal of 4.1 hectares:

Woody vegelation fo farming activilies, or

Any livestock grazing other than dairy farming lo dairy farming, or

Arable cropping to dairy farming, or

Any land use to commercial vegetable production that cannot be provided for
through Rule 3.11.5.5 3.11.56 b, or 3.11.5 X-excepl-as—provided—for-under
standard anddemg -of e 301 55

is a nan-complying achvily (requiring resource consent) until 1 July 2026.

AL ha s

Notification:

Consent applications will be considered without notification, and without the need fo
obtain writfen approval of affected persons, subject fo the Council being satisfied that
the loss of contaminanls from the proposed land use will be lower than thal from the
existing land use.

Alternative relief:
Ru 11.5.7 - - g Achivii L

Nolwithstanding any other rule in this Plan, any of the following changes in the use of

J'and ﬁum mar wh.rch Was acaumgg al‘ 22 Dntoﬁar EEH & w.li'hrn a property or ente@m

mg & rn!'a!af 4.1 h&c:gms :

1. thdgv_eggmﬁanrnfﬂmmganﬁﬂﬁ&s,a
2. An nm.s.'nck razin nmarl'han airy farming to dairy farming; or

Sricleitl and e ufRuﬁeEfEE.lH b or3 115

is ano g activi uiring resource consent) unlil 1 July 2026,

the rnss of @.'aminanfs ﬁ'nm rhe mggas&d .'and use will be lower a‘han a‘ha.tfmm H'.ra
existing land use.
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10.

3.11.5 Schedules

Schedule B Nitrogen Reference Point

10.1.

10.2.

10.3.

10.4.

10.5.

10.6.

10.7.

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 freshwaler that have been idenlified. The method relies on
discharges of phosphorus, sediment and microbiological contaminants remaining fixed
due to nitrogen remaining fixed.

HorfNZ does not believe appropriate weighling has been given across the four
contaminant discharges; particularly with respect lo sediment loss from cultivation
pracltices more broadly across the catchment.

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. It is very likely some of these mitigations increase
the level of risk for nitrate leaching. But it is very hard to delermine which is the better
balance of mitigations across the four contaminants in relation to the site, location and
resulting effect on freshwater values.

Additionally the method to calculate the nitrogen reference point is too restrictive and
too focused on use of the OVERSEER fool. 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 pariners.

We have also conducted joint research with OVERSEER owners comparing a daily
time step research model (APSIM®) 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 modeis for vegetable cropping
systems.”?

Much is made of the desire to have consislency 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 consisten! across seclors due lo the
significant pastoral demand for research time. Some of the key problems with the use
of OVERSEER have been cullined in a report that was included as part of the Sechion
32 for this Plan,'?

Another option is the use of a broader based decision support tool that faclors in
tailored mitigations both at the property scale and the enterprise scale, This could be

A Agriculieral Production Systems s|biulebos
¥ hitp:ihodng weid Hsi-monage ] comirackiclick Yirgecda T annldad33n3e1 26 ToBeld=pdd b0 a= 14T 2T THiR4

' hifp (tesee hong oo nalassatsNatutl-Resources-Decumeants/ Nitrogen-gatimation-and-the-proposed-Wakate-T5ih-
percenie-ruje-for-vegetable-cropping-Apnd-3016-002 paf
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S sk asilied

Schedule 1B - Requirements for Fa v lan r mercial

vegetable production enterprises

1. A Farm Environment Plan shall be prepared in accordance with the
requirernents of A below. The Farm Environment Plan shall be certified as
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iment Control Guidelinegs for Vegelable ucton Version 1.1

June 2014

¢. If manures a

5 underfake a microbiological discha, risk

the risk assessmenis underiaken in 4 and 5 above.

7. Vegetable Growing Minimum Standards

Farm environment plans required under Rule 3.11.5.5, 3.11.56 b, or
3.11.5.X shall_in addifion o the matlters set oul above, ensure the fallowing

matters are addressed.

No | Contaminant Vegela rowing minimum standards

1 | Nitrogen, nual soil festi ' isar ndations b
Phosphorus block and by crop

2 | Ni n Tailored fertiliser plans by block and by crop
Phosphorus

3 | Nitrogen,
Phosphorus

4 | Nitrogen,
Ehosphorus

5 | Soif A inimum by block: ion _and
/ Phosphorus tmen! control plan fru i rice with the

dimern idelin Vagetahl
Production Ju 14

6 | Ni n Documentation available for proof of fediliser placement
FPhosphorus according to recommended instruction

I | Nitrogen, Adoption and use of improved fertiliser products proved
FPhosphorus effective and available such as formulated prills,

coalings and slow release mechanisms







achieve a “Satisfactory” criteria for a daily model with NSE - 0.6, %
bias — +/- 25%1%

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

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

¢} Be able to measure mitigations for microbial, sediment, nitrogen and
phosphorus discharges at all scales within the domain of the decision
suppert 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,

5) The SSMP must clearly idenlify how any specified consent condition will be
complied with,

8] The SSMP shall contain asaminimum:

a) The name of the legal entity registered with the Waikato Regional Council
Information 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 lo 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 associaled with the aclivities 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.

'? Based on thal mcommended by Morfasi ef al 2007:
hitpeihorinz.co. nz/assets/lUploads/moriasi-el-al- 2007-modeleval pdf
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Schedule 1C Table XX Estimated Subcatchment unattenuated boads for the short.term water quality targets (excluding point sources)
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1. Additions to Glossary of Terms/Nga Apitihanga ki te Rarangi 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 Practicels

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

Decision sought:

11.3. Refain the definition of Bast Managemen! Praclice.

| Catchment Collective

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 subcalchment or a water management unit are very likely lo achieve environmental
oulcomes in a more coordinated and effective way.

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

Definition - Calchment colleclive

i f e n n MSES Or erfies in  mulli
ownership, where the owners of those enterprises or properties undertake farming
activities and operale as a collechive for the purposes of contaminant management

[Certified Farm Environment Planner (Commercial Vegetable Production)

11.6. HorNZ 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 Cerified Farm Environment Planner (Commercial Vegetable
Production) as follows:

Certified Farm Environment Planner (Commercial Vegetable Production)

Certified Farm Environment Planner {Commercial Vegetable Production): is a
person or entity certified by the Chief Execulive Officer of Waikalo Regional Council
and listed on the Warikalo Regional Council website as a Cerified Farm Environment
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Flanner (Commercial Vegetable Production) and has as a minimum the following
gualifications and experiance;

a. Terhary gualifications in agronomy or agricullural engineernng

b, More than 15 years’ expenence working with commercial veqgetable cropping
systems

c. A cerlificate of competence approved by the Waikalo Regional Council relating to
the refevant aspects of environmental farm plan assessment

| Commercial vegetable production

11.8.

HortNZ supports the definition of Commercial vegelable production. An amendment is
required to remove the crop ‘Asparagus’ being a perennial plant which 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 vegelable production: means the following vegelables grown in New
Zealand for commercial purposes;

i. artichokes, Asian vegetables, beans, beetrool, boxthom, broccoflower, broccoli,
broceolini, Brussels sprouts, burdock cabbage, capsicums, carrols, cauliffower,
celeriac, celery, chilll peppers, chokos, courgeltes, cucumbers, eggplant, Florence
fennel, garland chrysanthemum, gariic, gherkins, herbs, Indian vegetables, kohirabi,
kumara, leeks, leffuces, marrows, melons, okra, parsnips, peas, puha, pumpkin,
purslane, radishes, rakkyo, rhubarb, salad leaves, salsify, scallopini, scorzonera,
shallols, silverbeel, spinach, spring onions, sprouted beans and seeds, squash,
swedes, sweelcorn, laro, lumips, ulluco, walercress, willoof, yakon, yams,
zucchinis, pofaloes, fomaloes, asparagus, onions; and

ii. the hybrids of the vegelables listed in subparagraph i

| Enterprisels

11.10

11.11.

11.12.

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.

The definition should also be amended lo recognise thal land use activities will vary
within the nature of an enterprise and that all relevantl primary production activities
should be accounted for,

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:

Definifion - Enterprise/s

Enferprise/s: means one or more parcels of land (or parts of parcels of land) held in

smgle or mur.rrp.ls ﬂwnemhrp fo suggur!' the Enmag Emduc:!.run aclivittes undertaken
; £ G T s rehian upmandmnsmuies

sa!&hmﬂﬂ{

| Definition - Good Management Practicels

11.14.

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

Decision scught:

11.15.

Retain the definition of Good Management Praclice.

| Nitrogen Reference Point

11.16.

11.17.

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.

The proposed definition of Nitrogen Reference Point is supported by HortNZ to the
extent that the plan provides for the eslablishment 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
allernative 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 Adviser is too focussed on OVERSEER
qualifications to provide for a vegetable production nutrient budget. It should be
amended in the following manner;
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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 Mational Policy Stalement for Freshwater Management 2074 {NPS FM). It requires
regional councis to formulale freshwater objectnves that give effect to the objectives of the NPS FM and
describe Ihe condition thal Waikato regional communities want for fresh water in the future. The NP3 FM
process included identifying freshwater management units (FMU) and the values for each, and then choosing
relevant water gualily aliributes and aliribute stales that can be monitored over time.

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

The objective of this repor is o provide technical support for amendments to the Proposed Wakato Regional
Pian Change 1 — Wailkato and Waipa River Catchments (Daled 3 December 2016) (WRC, 2018) ('PC1') tha
would achigve the Mana Atua and the Mana Tangata values of the Flan in pragmatic and equitable manner

Modelling limitations

The water quality modets developed for the Healthy Rivers process include numesous limiations including
limitations i the underlying contaminant vield and landuse datasets, Our report does nod seek to review the
validily of the modelling undertaken for the Healthy Rivers process.

We have used some of the model inputs and oulpuls to discuss the assumed relative contribution of diffuse
discharges from the primary secior and discussed some of the mitations of the modelling.

I our view it is vital that decision makers are aware of the limiations of the water guality modelling used (o
infarm policy development.

Haorticulture land use and values

Section 3 of this repon summarnises the impact of horticuliural landuse in the calchment on the atiribules
identified by the C5G, and the corresponding effect that this has on values identified in PCY

In total, horticultural Bnd occupies 0.65% of the tolal area of the Waikalo River catchment, and accounis for
2.5% ol the Total Nitrogen (TH) loads and 0,8% of the Total Phosphorous (TP) koad in the overall catchment.
Tha contribution of horiculture land 1o sediment loads predicied from each sub-catchment is also very low. The
sediment concentralions in the Lower Waikato are influenced by the inflow of the Waipa River al Ngaruswahia,
the Whangape Lake Catchmant, the Opuatia catchmant, and the Whangamarino River. There is also a marked
increase in chlorophyll & concentration bebseen Huntly-Tainul and Teakau, which = in response (o the inflows
fram the hyperrophic rvenine lakes, Lake Whangape and Lake Wakare.

Thera is a decreasing water clanly trend throoghout the Waikato calichment which generally reflects the
increasing concentrations of other constiuents that influence A, including nitrogen, phosphorous, sediment and
chloraphyll a, Emironmental mitigation programs on horticullural properties are very focused on ways (o reduce
firstly sediment and phosphorus discharges closely followed by nitrogen discharges, Furihermore the majosity of
the horticuliural propery in the Wakato is in the Lower Waikato catchment, meaning the impact of phosphorus
runoif and nitrogen leaching from horlicultural enlerprises covers a small proportion of the overall Waikalo
catchmant. Horticutlure also has a minimal impact on E.coli loads in the overall Waikaelo River catchment and
confributes less E coli vields compared with dairy, sheep and beef and urban land use

Horiculture may have higher nitrogen (M) leaching values but a very small N load overall when compared by
land area to dairy, Policy 3 g states thatl “the degree of reduction in difuse odischames of nilrogen, phospharns,
sadimierd and microbial pathogens s proporfforate fo e amount of cumend discharge (hese discharging mone
are expected o make greater reductions), and the scale of water qualty improvement requied i the sub-
cadchment

L0 1 TE-R D | |
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PC1 putlines that changing landusa to commarcial vegelable production is a non-complying activity. Howewver
Horiculture Mew Zealand thinks i should be provided for 23 a restricied discretionary consent for new
commercial vegelable production whera i can be demonsirated there i an overall reduction across all four
contaminants cansidered in PC1. The assessment of an application for new commercial vegetable production
should allow recognition for any reductions in bacterial confamination as a resull of the conversion of land. And
fn some cases, if it can be demonstrated that the land use change resulls in @ simitar or lesser efiect on core
values protected by the Vision and Sirategy, 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 contaminanis affect the values.
The introduction of a nitrogen reference point places an inequitable emphass on one contaminant. |t is the view
of Horiculture Mew Zealand that a balanced approach needs to be taken to contaminant reductions across ail
the 4 confaminants

Nitrogen mitigation and the influence of Variation 6

Discharges of nuirients can be estimated to increase without sufficient irmigation 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 pas! decisions regarding the management of water quantity (e.g. Variation 6 and the Walercare
application). This will remove a key mitigation for commercial vegetable growers seeking to reduce discharges
using efficient imgation unless altemnative sources of water can be found.

Offset mitigation

The Whangape Lake Catchment, the Opuatia caichment, and Lake Waikare are hyperrophic riverine takes and
discharge sediment and phytoplankion into the Lower Waikato catchmenl. These sub-calchments have the
potential to impact on the ability of the downstream community to achieve targets for contaminant reduction of
resioration of values Io achieve Tha Vision and Strategy for the Waikalo River,

PC1 provides for offset to be usad 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 thea
impact of the flood protection scheme on the water quality discharged from Lake Waskare.

Horticullure New Zealand seeks an offsel measure for horticultre 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 resull from allowing the activity

Farm Management Plans

Horticullure New Zealand seeks amendments to the Farm Management Plan Schedulel. pan of Horticubure
Mew Zealand's issus with the current plan is the lack of focus on managing losses from cultivation prachices
across broader rural land than that occupied by the vagetable sector. Hortculture New Zealand considers that a
range of practices could be mandated across cultivated iand

in the Mangaone catchment Horticulture makes up 2% of the landuse, bare earth makes up 5% of the land
wilhin the cafchment. Qur eslimate is the horticuliural landuse makes up approximalely 30% of the bare earth
within the catchmaent, 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 ail landusas,
including horicultural land

Sub-catchmant allocation

The Homicullure New Zealand submission proposes a change 1o Objective 3 to add the achevemant of the
contaminan load reduction largets specilfied for each subcatchment in Table 3.11
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We requested catchment loads that were associated with the 10 year water qualty targets from Waikato
Univarsity, at the time of submission thesa 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
cancentration targets.

We have altemipled to calculate loads for TH, Nitrate, TP and E.coli, for those sites where it was possible, the

calculations we have undertaken include a number of assumptions. Thess loads should be updated with the
modalled loads. It was nol possible lo calculate a catchmeant load for Chl a from the data available
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Important note about your report

The sole purpose of this report and the associated services parformed by Jacobs is 1o review available technical
reports undenaken by third parties for the Proposed Waikato Regional Plan Change 1 — Waikalo and Waipa
River Catchments and assess the information in support of 3 submission on behalf of Horticulture New Zealand
on the plan change in accordance with the scope of services set oul in the contract betwean Jacobs and
Horticulture New Zealand (‘the Client’). That scope of services, as described in the Jacobs proposal dated 16
Decamber 2016, was developed with the Client,

In preparing this repart, Jacobs has relied upon, and presumed accurate, any information (or confirmation of the
absence thersol) provided by the Client andfar from other sources. Except as olherwise slated in the repor,
Jacobs has not altempted to verily the accuracy or completeness of any such information, If the information is
subsequently determined (o be false, inaccurale or incompiete then it is possible that our observations and
conclusions as expressed in this repon may change,

Jacobs derived the data in this repon from information sourced from the Client (if any) and/or availabla 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-
evalualion of the data, findings, obsenvalions 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 referance to applicable standards. guidelines, procedures and practices at the
date of issue of this report. For the reasons outlined above, however, no other warmanty or guaraniee, whether
expressed or implied, & made as 1o the data, observations and findings expressed in this repori. (o the extent
permitted by law.

This report should be read in full and no excerpls are to be taken as representative of the findings. No
raspansibiity is acceptad by Jacobs for use of any par of this report in any other context.

This report has been prepared on behall of, and for the exclusive use of, the Clieni, and is subject to, and
msued in accordance with, the provisions of the confract between Jacobs and the Chent. Jacobs accepls no
lability or responsibility whatsoaver for, or in respect of, any use of, or refiance upon, this report by any third
party.
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1. Introduction

The objectve of this assessmeni is to provide technical support for amendments to the Proposed Wailkalo
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 eguitable
manmar.

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 guality modelling results. Wherever possible we have
utiised the Healthy Rivers data sets to test scenarios using the Healthy Rivers water quality modedling
methodology.

Section 2 of this report summarises the values identified in the Healthy Rivers Plan and Section 3 discusses the
impact of hordicultural landuse in the calchment on these values. The discussion covers all the values, and
considers the link betwean water use and water quality and focuses on the following waler quality indicators:
nitrogen, phosphorus, chlorophyll, sediment and E_coll.
Section 4 discusses the PC1 allocation of responsibility for contaminant discharges, and provides four cases
studies to provide focus for the ralisf sought by the Horticultural New Zealand submission, The case studies
include:

= Leaching assumptions focused on horticulture and dairy leaching

=  MNdrogen mitigation and focused on the influence of Variation § and the Walercare abstraction

= Dffset mitigation and the potential for offsel to be used for the flood protection scheme poant source
discharges and Horticultural diffuse discharges

s  Farm Managemeni Plans and in paricular managing sediment form cultvated land

Sechon 4.5 includes & sub-calchment load table. Horicullure New Zealand's submission includes seeking the
ability for people lo manage diffuse discharges on 8 sub-catchment scale.

L0 TR B
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2. Summary of values and targets

The Vision and Strategy for the Waikalo River is the primary direction setting document for the Walkato and
Waipa Rivers, and regional and disthict plans must give effect to the Vision and Strategy. PC1 gives effect to
the \Vision and Strategy, wherzas the current Regional Plan objectwves do not curmently 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 eflect to the objectives of the NPS FM and
describe the condition that Wakate regional communities want for fresh waler in the future The NPS FM
process included identifying freshwater managament units (FMLY) and the values for each, and then choosing
relevant water quality attributes and aftribute states that can be monitored over time

The values to be enforced by PC1 wera prepared and supported by tha Collaborative Stakeholder Group
(CSG). The final kst of values and uses were finalised on 8-10 August 2015 and consist of the following:

s Mana Alua is the intrinsic values of waler including mauwri {the principle of life force), wairua (the principle
of spirtual dimension), and mana (the principle of prestige, authorily of the waler and its ecosysiems in
their natural state)

» Mana Tangata refers to the use values of water from its use for aconomic, social, spiritual and cultural
pUrPOSEs.

#+ Together these represent Te Mana o te Wai, Te Mana o te Wai represents tha relal:onshp batween the
health and mauri of the water and the health and maur of the envirenmant which is ntegral 1o the social,
cultural, economic and enviranmental well-being of communities [MIE, 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,

Description
Mana Atua Values
History Each Rivar iwi has their own uniqtm_l'ﬂl_rjwﬁnnll redationahsg with tha fvers
Ecosystem Health The Waikalo and VWaipa catchments suppor resiliant Feshwater ecosysiems and

hizalthy frestwatar populations of indigenous plants and enimals
Matural Form and Character | Ratain the miegrity of the mars within the landscaps and its aesthabe leatures and

natural qualitees for peopla to anjoy.

Mana Tangata Values

Wai tapu (sacred waters) Area of water body set aside for spentual activibes that support Spartual, cultural and
physical walibeing.

Gootharmal A valued resourcs that is naturally gfted b0 swstain canaln activites (meeting spintual
and physical neods)

Mahinga kai and fishing The ability 1o aooess the Waikato and Waipa and their tributanes to gather sufficend
guankities of kai {lood) that is safe o sat and meats the social and spantual needs of thair
slakeholdars.

Human health for recreation | The reers are a place b swim and enderlake recrgation acinvilgs n an anvronmant that
poses minimal risk 1o haalth

Transport and fauranga waka | All communifies can use e rivers o plot their vehicles and waka and navigale 1o thair
deshnations

Primary production The rivers suppodt megscnally and nationally significant primary producthon in ihe
catchment (agricultural, horticuttural, foresiry). These ndustnes conbrlide 1o the
economiz, social and cultural wallbaing of pecphe and communitsga, and ang Hee magor
companent of wealth cheation wathin the mgion. These industies and sssocialed prmary
prodischion also suphport othar industnies and cemmundlies within mural and urban
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Values Dascriplion
selings

Water supply The rivers provide for community water supply, municipal supply, drnkable water supply
and haaith,

Commareial, municipal and | The nvers provide econtmic opportundies (o people, businesses and ndesbies e.g

industrial use bourssm: assimilative capacity for dischinges, wastewatar disposal, flood and
Siormwales

Eleciricity generation The river provides for reliabla, repewable hydro and geothemal enamgy sources and
tharmal generation, sacunng natonal salf-raliance and resilenca

Mitigating flocd hazards Flood managemaeni systems protect land used and inhabied by paophe

From the above values thel were developed, three core values were entiiied. human health for recreation,
ecosystem health, and mahinga kal, For each value, the expert paned of the Technical Leaders Group (TLG)
reviewed alirbules contained in the NPS-FM Mational Objectives Framawork (NOF) and assessed how they
might be applied o the Wakalo-Waipa calchment. The panel also provided advice on other atinbules deamed
relevant to the measurement of the thres values in FMUs in the catchment {La. if they were wilhin scopa and
related to the four contaminanis) (WRG, 2016a). This process iz outhned in more detail in Scarsbrook (2018),
The agreed altribules are based on the NOF for ndrale, ammonia and E. caol, on the MOF for phytoplankion
{chicrophyll a), total nifrogen and tolal phosphorus for lakes except that they ane also to be applied 1o the main
stem of the Waikalo River (in recognition of the hydro-lakes); and on a proposed clanty atiribule developed by
the TLG io address sediment with input from the G35 o define appropriale bands (WRE, 2018).

The impact that relevant waler quabty alinbutes have on the threa core values are outhned in the table below
{Table 2-2). This is based upon the information cutlined in the NPS FM (Appandix 2 = Attribute tables), A
summary is outhned in the points balow,

=  Human Health for Recrealion is measured agains! concentrations of E. coli (in lakes, rvers, and lake-fed
rivers), chiorophyll & (lakes and lake fed rivers) and planktonic cyanobaciena (lakes only), and levels of
clarity {lakes, rivers, and lake-fed rivers). Visual clarmly is measured as the horizontal sighling range of a
black disc under base flow condifions, The key contributors (o visual clary are considerad to be yellow
substance, phytoplankton (foating algae) and fine sedimant.

=  Ecosystem Health is measured against trophic state indicators such as concentrations of chlorephyll a
(lakes and lake-fed rivers) and plankionic cyanobacteria (lakes only), TP and TN concentrations (lakes and
lake-Ted rivers), and nifrate-MN and ammaoniacal M {23 toxicants in rivers and lake-fed nvers).

s  Mahinga kai is measured againsl concenirations of E coli (in lakes, rvers, and lake-fed rivers) and
chiorophyll & (lakes and lake-fed rivers) and plankicnic cyanchactera (lakes only).
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Tabla 2-2 : The chosen water quality atiributes and the corresponding effect that each have on the three cors values identified in PC1,

Astminitia

Valuos Dascription Tolal Hitrogon |, Hltrale Torlal Phosphiorus Chiorophyll a
Planktonic cyanobacieiia’
Human health for | The rvens an a place | Nod directly usod to measure the Mot directly used to maasure | Roductions in water clanty Pathogens such as E ool Plankicnic cymnobacheria -
reCraation | 1o gwamn and underiake | stato of this valuo. tha state of this valwa. | which mary limit viaibility ang hanmiul bo human health. | Polential health fsis (eg. [
[*Swimmakility’) I recraation BcEWlles I | However. slevalod nutents aind Hoverwer, slevabed nushienis I neguiting in injury, Water Poopio can be peposed toa | TESEFRROrY, intation and
| e emnrgnment that ncrnassd residence lime o lead 1o il increased residence Bme. | Gy infiuences pocple’'s rink of indpclicn ko contact | Aergy symploma) exisi from
E pREas miramal nsk (o panessve algal andior plard growth can liend io #xcessive algal | hcHce of whesns [0 swim, bl | with water duning sctivilies EApOSLTE 0 CyBnmOacieny
i hezaith Tyl venibily mndinr plant groveth may lmit I does not directly affed and with occaasynal {iram amy comiao with foesh
wsibildy tamaan hesith (Scarsbrook, ATVTIRTRIRN Ard SONTE e |:M'|E 2014y
2018] ingesiion of waiter {such as |
| wading and boating), (MIE
| | 2014,
Ecosystom Healih | The Waiksto snd Trophic siste - Ecological communiies | Trophic stsie - Ecological Med directly used o Hot dirctly used o Trophic siste - Reguisr
Waipa catchments miny Becams degraded dus o MpECE | COMMUNMGS MaY DesHTE measuno tho stabe of this | moasurs the sise of this arulior nxtended. duratan
sLppan resilen ol elevated nunienis keading lo degraded dus i impacts af valua, valise, rssARCE Blooms refeding
freskwaler ecotysiems | sacessive algal andiof plard growth, a8 | sevaled nutnants Bading io | Alpcks scosysiam heith righ nubfien] enmchment
| and heafiby nesireater | weell 25 ihe |oas of axygen in baliom ExtEssive AlAl ardiod plan | itnes mrowgh degositen and andar sigrificand alleration of !
papulations af wailers of deap lakes (MIE, 2014) groweh, as well 35 he loss o | gmaihenng of bt of the natural fow regime of |
|r-d:gtﬁm.r: plarts arel Tm_ Midrale and ATFETRONM FTREY =Lyt 1g] I bedloemn waters ol | innaugh e clanty edoclionms mabital (ME. 2014)
| Eenimale impact on growth of multiphe species coop ks (MIE, 2014) adbarng The socess of visua
and approach acube impact lovel (e fecders such as tinds Bnd
resi of dealh) for sensilive spoches al fish Hiaghes, 2015 Yalden &
| highesr conoentrations (MEE, 2014) Eligt. 2015}
Mahinga kai | The sbility 1o sccess | Mot directly used 1o measre the Hot directly used to measure | Not dirsctly used to Pathogens such ns E coli | Planktonic cysnobacteria -
the Wakato and Waipn | stade of this vakua. the stito of this valun., maadine the state of this are harmiud 1o human health | Pobential health risks (eg,
and fheir inbutanes 10 | Exologicsl communilies mny become | Eoological commurias may wiilui. respeadony, irritation and
gather sufficiend degraded tie i slevaled nuinenis snd | becoms degraded due o Adgcts seosyuiem healh adedgy sympioms] gxsd from
guantities of kai (food) | increased residencs lime keadng io siayaled nuirkents and pifher ihrowgh depedision and eoposung B cysnchacterin
| hat i sals to el and | syesssive gigal andior plard growih, as | increased reakdancs e Emothenng of hiots ol (from @y contacl with fresh
mgels e sociol and | il &8 1he loss of oayen in balbom Ipadiry o Bxcesnive algal IFirgh e clnmly reduchion wiiber} [MIE, 2014}
spiitual needs of theit | waber of deep lakes (ME. 2014) ancliee pland rowih, 88 well a8 | aBanng the success of sl

| stakeholders
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Valies Dhrgcriplion Todal Nitragoen , Nitrato', Ammonis Total Prhosphories E Chiorophyll a

Planktonic cyanobactoria®

[ wilbers of deap iakes (MIE fiah (Hughas, 2015 Yalden &

| 204} Elhat. 2015)

1. TN, TP and chiorophyll @ (phyioplankion) atinbutes apply to lakes bul also over the entine length of the main sterm of the Wadkato River from Tawpo Gates o Pord Wakain This
recognisas that the Waikato Rives is ake-fed. the eghl hydro-dam aMecied reaches function as lakes and phyioplankion growth occurs along tha anking river.

2 Mirate and ammonia afiributes apply to rivars, and lake-fad rivers
3 Watlar clanty and E coll afiributes apply to lakes, rivers, and lake-fied rivers
4 Plankionic cranobachena alinbute apphies 1o lakes only
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3. Horticulture land use and value attributes

The thres core values, human health for recreation, ecosystem health, and mahinga kal, have associaled
water quality attributes that directly or indirectly measure their cormesponding 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 largets set in PC1, and the modelied yield contributions of horicultural land use to these
altributes at a subcaichment scale throughout the Waikato River catchment

In the foliowing subsections each water quality attribute is discussed in greater detail at the subcatchment scale
{linked 1o monitoring sites) and in relation o horticuliural land use. Figure 3.1 on the following page shows the
location of the monitoring sites associated with each subcaichment 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, Ohakur, Whakamaru, Waipapa,

Marrows, Horotiu Br, Huntly-Tainw Br, Mercer Br, Tuakau Br, and Port Wakato. Port Walkatlo does not have
measured waler quality data or water quality targets listed in PC1.
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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 chlorophyil & and the

impact of chiorophyll & on clanty.

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

PC1 provides water quality targets at the subcatchment scale for the short tarm (10 years) and long term (80
years), the short term target being 10% of the long term target. Thesae targets have been based on the
measured median values 8t those sites, with the aim io improve waler gually within the 10 and 80 vear
timaframes. These largets are listed alongside the median measured TN values (2010 to 2014) for Waikato
River monitoring s#es in Table 3-1 (listed upstream to downstream) and graphed in Figura 3.2 on the following

page.

Median TN concenirations in the upper caichmenis measured at Waikato at Ohaaki with a med:an value of
0.134 mg/L increase almost five fold to 0.585 mo/L at Waikato ai Tuakau Bndge.

Table 3-1: 2010 - 2014 median measured TN values for each Walkato River monitoring site and associated short and long term
wialer quality targets from PCY.

HREWO sub-catchmeant TN median moasurad YL targots (mgll)

moanitoring sites wvalues (mg/L)

Short Term Lang Termn

| Wakato at Ohaaki 0,134 . 0,134 0134

| Wakato at Ohakuri [ 0211 0.206 0.160

| Wakato at Whakamaru | 0271 | ozs0 | o160

[ Waskato at Waipapa 0336 i 0.318 . D160

| Waskato at Narmows 041 | o404 | o3so |
Waikato at Horotu Br ‘ 0481 | oem 0,350

| Wakato at Huntly-TainsBr | 0585 | ose2 030

| Wakato at Mercer Br 0882 | oe: |  o®s0 |

| Waikato at Tuakau Br ' 0595 I Tosm | naso

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

Median TH concentrations steadily increase from Ohakun o Horoliu, 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 Whangamarina Wetland discharges to the Waikato River,
and a decrease in conceniralions between Mercer and Tuakau Br. Owverall, the medan concentrations
measured from Ohaaki increase thres fold by Horotiu, and almost five fold by Mercer Br.
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Measured Median TN and PC1 WQ Targets
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Figure 3.2: Graph of Total nitrogen measured median values {2010-2014) and associated shori ferm and long term water guality
targets from PC1.

Based on data provided by NIWA, in total, horticultural land occupies 0.8% of the total area of the Waikato River
catehment, and accounts for 2.6% of the TN loads in the overall Waikato River catchment. Figure 3.3 on the
following page illustrates the percentage contribution of TH loads from horficulture per subcatchment. Pie chars
illustrating the propartion of horticufture N loads in each subcatchment compared to other land use types are
provided in Appendiz B and C.

The majority of the horticultural property in the Waikalo is in the lower catchment of the Waikato River, meaning

ihe impact of nitfogen leaching from horicultural enterprises covers a small proporion of the overall Waikalo
River catchment.

Figure 3.3 illustrates the percentage of the nitrogen load attributed to horticutture used in the NIWA water quality
modelling (Semadeni-Davies, September 2015 }. Note the NIWA modeling simplified the landuse assumptions
compared with landuse layer supplied io Jacobs by NIWA. In some catchmenis no horiculture was assumed in
the nutrient modalling, where the landuss layer indicates horticulture is presant
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3.2 Phosphorous

Like nitrogen, phosphorous (P) iz used to measure the state of the ecosystem health and can in-direcily 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 chicrophyll 8 concentrations, and the impact of chlorophyll @ on clarty

PC1 short term {10 years) and long term (B0 years} waler quality targets for each subcalchment scale are
based on the measured median values at those sites. These targels are listed alongside the median measured
total phosphorous (TP} values for Waikato River monitoring sites from 2010 to 2014 in Table 3-2 and graphed in
Fegure 3.4,

Measured median TP concenirations in the upper catchments al Waikalo at Ohaaki, with a median value of
0.010 mgiL, increase over fivefold to 0.053 mg/L at Tuakau Bridge. This increase is of the same magnitude as

we observed for TN

Table 3-2: 2010 - 2014 median measured TP values for each Waikato River monitoring site and associated short and long tenm
water quality targats from PC1.

Median measurod valuos
2010-2014 (mgiL)

WO targets - Madian TP (mglL)

HEWO aub-calehment

TP Shor Term Lang Term
| Walkato ot Ohaskd | 0.010 oo | oo
VWaikalo al Ohakuf ooy ooT Quoar
| Waikato at Whaksmaru | 0.020 0020 | 0020
: Waikado at'l.l".l'_a-'q:naq:ra__ Q025 0025 0.020
| Waikato at Mamows | . 4] DEB_ 0024 . Quozo
i Waikala al Horotiu Be [ Q038 . 0034 0.020
i_ﬂmkﬂn_at H,:E'I_I?-'la_inui Br . QU045 _l 0043 . D_EIEEI
| Whatkato at Marcar Br Q.052 | Q049 0.020
WetaTuaus | oo | oo | oo

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; tha hydro lakes and the Waipa River
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Measured Median TP and PC1 WQ Targets
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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 PCA,

TP median concenirations steadily increase from Ohaaki to Marrows, continuing at an increasing rate betweaan
Marrows and Mercer, between which the Waiato and Waipa Rivers meel and the Whangamanno Wetland
discharges to the Waikato River. There 5 a shight increase in concentration between Mercer and Tuakau Br. Mo
concentrations are listed for sies below the Tuakau Br. Overall, the median concentralions measured from
Ohaaki increase almost fivefold by Tuakau Br.

Horicultural land occcupies 0.6% of the total area of the Waikalo River calchment, and accounts for 0.9% of the
TP koad in the overall catchmeant, as modelled by NIWA. Figure 3.5 below illustrates the percentage contribution
of TP loads from horiculiure per subcaichmeni. Pia charis illustraling the proportion of hordicullure TP loads in
each subcatchment compared to other land use types are provided n Appendix B and C.

The majarity of the horicultural property in the Waikato is in the lower catchment of the Waikalo 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 illustrales the percentage of the phosphorus load attributed to hordiculture used in the NIVWA water
quality modelling. (Semadeni-Dawies, September 2015 ). Nole the NIWA modeliing simphfied the landuse
assumptions compared with landuse layer supplied to Jacobs by NIWA. In some catchments no horticuflure was
assumed in the nuirient modelling, where the landuse layer indicales horticulfure is present.
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3.3 Sadiment

Fine sediments like sills and clays are key light attenuating constituenis that contribule to the impact on water
clarity.

NIWA (Hughes, 2015) modelled annual sediment loads separately for each subcalchment using the New
Zealand Empirical Erosion Medel (MZEEM), for the purposes of representing annual average sediment loads
kost from the land for PCA

The MZEEM uses annual rainfall, land cover and ercsion terran (rock, soll, slope erosion process) to inform the
pradiction of sedimant yield. The NZEEM does not differ between pasture and bare earth and therefore does not
account for the sediment genarated from bare earth associated with horticulture and arable farming. Figure 3.6
dispiays the subcatchmants and sediment yield across the greater catchment in tonnes per square kilometra 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, In addition between Rangiriti and
Mercer, thera are three significant tributaries that contribute high sediment loads Thesa are the Whangape
Lake Catchment and Opuatia to the west, and the Whangamarino River 1o the masi Figure 3.7 maps the
sadiment yield in these areas, Figure 3.8 illusirates the relatively high sediment vield in the catchments that
drain to Lake Waikare and Lake Whangape.

The contribution of horticulture land to sediment loads predicled from each sub-catchment is very low, as
dlustrated in Figure 3.8, Note the NIWA modeling simplified the landuse assumptions compared with landuse
layer supplied to Jacobs by NIWA for nuinenl modelling. When calculating the sediment load atiributable o
horticullural land Jacobs used the supplied landuse layer

Pig chars illustrating the proportion of horticulture tand contributing to sediment loads in each subcatchment
compared o other land use types are provided in Appendix B and C.
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Figure 3.6 NZEEM sediment yield tonnes/km2iyear
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Figure 3.7 NZEEM sediment yield Tonnes/km2'year for the sub- catchments between Rangirini and Mercer.
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Figure 3.8 NZEEM sediment yield Tonnes/km2/year for the Lake Whangape and Lake Waikare catchments
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Figure 3.9 : Contribution of sediment feads from horficuflure land use on a subcatchment scale.
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3.4 Chiorophyll a

Phytoplankion (floating/plankionic algae) is a natural part of nver and lake food webs, providing energy o tha
food chain and cycling nutrients. Chiorophyll 3 (chl-a) is a component of phyloplankton cells and therefore
increases in phytoplankion biomass production causes an Increase in chi-a concentrations. Phwioplankton also
contributes to the degradation of water clanty (by increases in chl-a concentrations), faste and smell and altars
wialer colour, and blooms of cerain algal species can cause skin irmlation and may be loxic

Phytoplankion only becomes problematic in the main stem of the Waikato, and are monitored thers as chl-a
The Waipa is too lurbid and lacks the residence time for phyloplankton to develop, Phytoplankion bomass in
the Waikalo main stem is influenced by a number of factors including: the residence time which is influenced by
the hydrodams, light, temperature, inpuls from the shallow rvenine lakes and nufrients (bath N and P) which can
limnit groswth i the supply i limited

Chil-a is used in PC1 as a measure of all three core values (a.g. human health for recrealion, ecosystem health,
and mahinga kai)

PC1 shor term (10 years) and long term [(BD years) water quality largels for each subcatchment scale are
based on tha measured median values at thosae sites. These targels are listed alongside the median measured
chl-a values for Waikato Rrvear monitoning sites in Tabla 3.3,

Median chl-a values measured in the Waikato River from 2010 to 2014 (Table 3-3 and Figure 3 8) show thai
concentrations in the upper catchments measured at Waikato at Ohaaki with 8 median value of 0.0015 mgi,
incraase aght fold to 0.012 mg/L at Waikalo 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 wator quality targets from PC1.

Modian moasured values

W0 targets - Median chil-a (mgiL)

HREWO sub-catchment «UT0-2004 [migdl)

Chl-a Short Tenm Long Term
. Waikaio at Ohaaki 0.0015 QL0 E 0.0015
Waikato at Ghakur Ko 00032
. Waikalo al Whakamar - - 00050
‘Waikato s Waipapa ' 00041 0.0041 0.0041
| Waikaio at Narrows 0. D055 00055 n.n:::;m_ )|
Waikala @ Hﬂfﬂﬂ';l Er 0 00G2 Q IIJU'E‘I Dﬂﬂﬁﬂ
. Waikato ai Hunbiy- Tainuw Br 0, D0 _u_nnig : EIEH.‘:I-SD
[ Walkato ot Mercer oows | oo o000
Walkalo af Tuakau Br oo12 00113 0.0050

These values are graphed and displayed in Figure 3.9, and the approximale location of olher magor waterbodies
draining 1o the Waikato River in relation fo monfored water guality sifes; the hydro lakes and the Walpa 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
fram PC1.

Chl-a median concentrations quadruple from Ohaski to Marrows, likely demonstrating the influence of the
hydrodams and nulnent loads in the upper catchment. A small decrease can be seen between Horodiu and
Huntley-Tainul 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 Waikara
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3.5 Water Clarity

The visual clanly of water, i.e. how far an cbserver can see through the waler, is primanly determined by il
water guality; in particular the concentrations of light-attenuating constitutes. Water clarity is direcily measuned
in the waler body as the horizontal sighting range of a black disc under base flow conditions, The main lsght-
attenuating constituents are yellow substance (coloured dissolved organic suspended material), fine sediment
{gilts and clays) and phyloplankton (floating algae), and waler iiself. N and P are the key nutrienis that
contribute to phyloplankton growth, which is measured as chiorophyll 8. Therefore the factors affecting water
clanty can also be undersicod by measuring N, P, chlorophyll 8, and sediment. Waler clanty, encompassing all
of these constituents, = a measurement of ecosysiem 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 shor term (10 years) and long term (B0 years) waler quality targets for each subcatchment scale are
based on the measured median values at those sdes. These largels are histed alongzskde the median water
clarity values measured from 2010 o 20714 for Waikato River monitoring sies in Table 3-4 and graphed in
Figure 3.10

Median waler clanly values measured in the upper catchmenis of the Wakato River at Wakato at Ohaakl with a
median value of 3,83 m, decreases over six fold to 0.61 m {median value) at Wakato al Tuakau Bridge.

Table 3-4 ; 2010 = 2014 median measured water clarity values for cach Waikato River monitoring site and assoclated short term
and long berm water quality targets from PCA.

Medlan measurad

M e values 2010-2014 (m) WO targets - Madian Clarity (m}

ahort Term Lang Term
Waikato at Ohaak) [ 383 3.8 38
Waikato at Ohakuri | 344 34 34
Wakato at Whakamaru | 1.87 20 : 3.0
Waikato at Waipapa " 192 20 i 3.0
Waikato at Namows 168 T 1 17

| Waikato at Harotiu Br _' 1.35 T 14 ET
| Waikato at Huntly-Tainul Br | 0.87 0.9 | 1.0

| Waikato at Mercer Br - - !

Wakato at TuskauBr | 061 07 I 1.0

These values are graphed and displayed in Figure 3.10, and the approximate location of other majar
walerbodies draining to the Waikato River in relation o monitorad water quality sites; the hydro lakes and the

Waipa Rvar
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Figure 3.11 : Graph of water clarity measured median values (2010-2014) and associated shor term and long term water quality
targets from PC1,

Median water clarly measurements halve in value from Chaaki (3.83 m) to Whakamaru (1.87 m). The decine in
clarity slows down between Whakamaru and Waipapa before declining with greater speed batween Waipapa
and Huntley-Tainui. There i no data for Mercer, however the median clarity value at Tuakau Br is the lowest
median vahue of 061 m.

Decreasing water clarity trends throughout the catchment generally reflect the increasing concentrations of
olhaer constituenis that influence i, including nitrogen, phosphorous, sediment and chliorophyll a.

Horticultural land is concentrated in the Lower Walkato with poor water clarity largely influenced by upsiream

landuse and lakes processes. Horficultural land can be expected to have some impact with the discharge of
sadiment and nuirianis.
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3.6 E.coli

E. cali is 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, horticuliure practices coninbute
very little to negligible amounts of £. coli in water ways, as illustrated in Figure 3.11 on the next page.

Mote the NIWA modelling simplfied the landuse assumplions compared with landuse layer supplied to Jacobs
by NIWA for nutrient modelling. When calculating the £, colf load atiributable to horticultural land Jacobs used

the supphed landuse layer

Pee chans illusirating the proportion of hordiculture land contributing to E. coll yields loads in each sub-calchment
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 confributes less E
ol yields compared with dairy, sheep and beef and urban land use.
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Figure 3.12: Contribution of E.coli loads from horficulture land vse on a subcatchment scale.
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4, Current allocation of responsibility for contaminant
discharge

This sechon discussss ihres cases thal discuss the proposed regime n PC1 1o aflocate responsibility for
reducing contaminant discharges across activities and provides lechnical suppor for the Hordiculiure New
Zealand submission,

The Horculture New Zealand submission includes a range of proposed changes to the allocation regime
proposad in the PC1 objectives, policies and rules

The Horicullure New Zealand submission seeks an amendment of Objedtive four to ‘recognise that PCT is a
transiional plan by inserting new c) “recognising thal this plan change is transitional fo provide time to develop
the toals required fo more efficiently afiocale responsibility for achieving confaminant reduction tagels in the
Iong-term.™

Hosticulture New Zealand has submitted, that Policy 3 should be amended proposing:

Manage and require reductions in diffuse discharges of nitrogen, phosphonss, sediment and microbial
pathogens from commercial vegetable production through a falored, property or enlemvise-specific
approach fo consenting discharges where:

a, Flexibility is provided fo underake crop rodations on changing parcels of land for commaercial
vegatable produchion. while reducing average comntaminant discharges over fime, and

b, The maximum area in production for a propery or enterprise is eslablished and capped utilising
commercial vegelable production dala sourced from the 10 years up to 2018 and

d. A latored reduclion A10%-—decrease in the difuse dizcharge of nifrogen, phosphorus, and
sediment across the seclor recognising:

= the low risk of dischanges of microblal pathogons from commercial vegelabie

# the need lo presenve aspecls of commercial vegelable produchion redquired o
maintain domestic supply of vegelables;

« the pressure on and scarcily of land suifable for commercial vegelfable production.
This pressure has recenlly increasod as 8 reswll of greenfields expansion onfo
versatile land in the Auckland regian.

= The level of prior implementation of Best or Good Managemen! Practices, and

g, Identified mitigation aclions thal are sel oul and imploementad within hmaframes specified in
gither & Farm Environment Flan and associaled resowce consent, or m speclis reguiremenls
eslablished by parficipalion in a Cerifed Industry Scheme or a collective enlevprise managmng
digcharges as a group

. Commercial vegelable production enferprizes thal can demonsirate an overall reduction i e

comivmed discharges of nilrogen, phosphorus, sedimen! and microbial pathogens (compared [o
the exisliing activily) are enabled, and

g. The degree of reduction in difuse dizcharges of nifrogen, phosphorus, sediment amd microbial
pathogens i= proparffonale o the amoun! of current discharge {those gischarging more are
expeclied fo make grealer reduclions), and the scale of waler gually improvement reguired in
the sub-catchmeant

h Consert will generally be gramted for a lavm groater than 15 years
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provided thal the;
— i Primary discharge does not reswll in any significant loxic adverse effect ai the nor-
= _ :

4.1 Leaching Rate Assumptions in the Water Quality Medelling

Horticulture Mew Zealand's submission seeks the removal of the propased 10 % reduction in M, proposing
instead tadored reduction in the difuse discharge of nitrogen, phosphorus, and sedimant across the secior,

The case study below discusses the leaching rate assumptions used in the nuirient modelling used to inform
PC1. In our view the water quality modelling has mitations and while it is a useful locl for informing the impact
of proposed policy and rules on water quality oulcomes, care should be taken to avoid limitations in the
miadeling, driving palicy development. In our view he leaching rates used in the water guality modelling are not
comparabla and that it is important to acknowledge thal the water quality in the river is impacied by the load of
cantaminants rather than the leaching concentrations, and therefore targeting commercial vegetable growing
with the highest M leaching reduction target, will achieve minimal environmental banafit

Case Study - Nitrogen — Horticulture and Dairy Case Study

Background | PC1 proposes an approach where @ Ndrogen Reference Point i3 esteblished for each property of
entempise and requires a deghes of reduction in ndrogen (M} cver time across the Walkato and Waipa
calchmants.

Uinder Rule 3 11 5.5 exisbing commarcial vegelable production 5 a confrolled actnity, subject fo matiers
of controd inchuding provisions to achieve Policy 3{d), Pobsy 3{d) requines a 10% decreasa in the diffuse

| discharge ol nittagen and that a tailored neductian in the difuse discharge of phosphorus, sediment and
microbial pathogens &= achioved across the secior through the implementabon of Besl or Good
Managemani Practices

Under Rule 3.11.5.3 dairy farming is a permitied acivity where landuss (s cerified under 8 Certified
Industry Schama. Whare tha farm & not part of a Cerified Industry Schema the activity = confrolisd
| under Rule 3,11.5.4 subjedt to a range of matters. Under bolh the permitied and controlied nele, whare
! @ N#rogen Reference Point excedds the 75th percentle nirogen leaching value, actions, timeframes
and other measures are required to ensume the difuse discharge of nitrogen is reduced sa that it doas |
not excead the THth percontil nittegen leaching value by 1 July 2026 |

The devalopment of policies and rules wos informed by nulrien modelling undenaken by NWA. The
nutrient madalling methodalogy 1s described in the reporn: Modelling nutrient loads in the VWaikato and |
Waipa River Catchmants (Semadeni-Davies of al, 2015). One of the key assumptions in the nutrsent |
modalling is that the nuinent leaching rates for the vanous Isnduses have been calculated in 8 manner
that makes them comparabli
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Mitrogen
Leaching Rate
Assumptions

The leaching rates assumed for the Horticultural seclor were informed by the report: Nutrient
Performance and Financial Analysis of Lower Waikalo Horticulture Growers (Agribusiness
Group, 2014); this report summanses Oversesr modelling of typical Pukekohe vegetation
rotations and the effectveness of mitigation options. i also discusses the limitations of
Overseer modelling for Harticulture. As is noted in paras 4.57 and 4 58 of the Horticulture NZ
submission, the reporl models “worst case” rolalions including winter cropping as a
significant part of the rodation,

The nitrogen leachang rale assumed in the Healthy River nutrient modeling for all land classified as
hartcultural in the Wailkato calchmant was batween B85 and 87 kgfhadtyear.

Urncartasity goasts in the modalling of nitrogen leaching from the dairy sector dua to the non-disclosure
of tha data. As stated in Doota af &l (2016), deteiled nirogen-loss levels exist for individual dairy farmmsa
throughout the catchmant, however, these are hedd by Fontema and are unavailsble for the purposes of
policy smudation due to privacy restrichons.

Dairy data usad for the Healthy River nutrient modal was not released to Jacobs due to confidentabiy
agresments batween YWaikato University and Dairy M2 (pars. comms, Doode 2017} We nobe the repor
“Simulation of the proposed policy mix for the Healthy Rivers Wal Ora process® (Doole et al, 2016)
refars to 410 fasms; It's unchear whather thesa are & sub-set of the 488 farms describad in (Doole G, J
2011). The nitregen leachéng retes from the 488 famms i reproduced from Doote et al [2011) and
presented in Figure £.1: balow.

fl]'w
E
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Figire 4.1: Probability distributbons for (a) farm profit, (b) eméssions, snd |c) nitregen feriliser wse from model
putput. Note that the histogram bin above the $0 per ha label on the x-axis in (3} containe a range of positive and
negative values, (Sownce: Docle ot #l., 2011)

Whale the undedying data used for the nutneni modalling was not suppled, NWA supplisd the baseline
avarage nutriant leaching rates for each sub-calchment by landuse. This date 8 summarised in Table
41,

Tabie 4-1: Statistics of nitrogen leaching rates assumed in the Haaliby Rivers Hutrient Modelling. Source: Table 4.2 in
Semadond-Davies ot al. [2015)

Land Usa Typa Mitregon lenching rates |M/kgHa)
Min Max Mean

Dhainy 18.0 44.3 3.0

Fones] 4.0 L 4.0
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Harmsouliure 645 E5.8 G5B
Misc 25 .25.. 2.5
Dairy Sugipor 1586 ri 10
Sheep and boal 10:2 11.8 10.8
Urinan 120 12.0 12,0

When the daeiry leaching rates are compared wih those developed for Environment Cantosbany
{Lilburne e al, 3013}, the leaching rates in the Environmani Canterbury study have a much greater
range from 9 kg Mhalyr to 132 kg Nhalyear, with most values exceeding the Wailkato study. In the
same Libums siudy the vegaiable leaching rates range from 8 = 70 kg Nhafyaar. Thara ame many
regsons the resulls may differ batyean the Libume and Wakato dairy OVERSEER results, thase
include; ciimate, soils and faming systems, the easons also include the versicn of OVERSEER used
and the assumpbons made when undertaking the OVERSEER modaling

Mr Keanan from HorNZ has indicaled io us he was shown a data table by a DairyMZ officer
on 28 Aprl 2016 containing nitrogen leaching minima and maxima and a 75" percentile for
the Upper Walkato, Middle, Lower Waikalo and Waipa. Mr Keenan was told these were from |
a more complate data sat for the Wakato Region than the farms used in the modelling by
Doole and presented above The numbers provided by Mr Keenan wera:

T5th Percientide

Caniral Walkaio - 13 &g

Lover Witikalo 30 L.

Uppar Waiknin 58 155

Wapa AT 12 EE _— |

The data described by Mr Keenan, is more similar to the Environment Canterbury leaching
assumptions, {Liburme ot al, 2013)

Given that the leaching rates develiopad for the various land uses wone doveloped at different times, by
different people for difierent purposes, caubon should be applied whieh companng leaching rates ko
one another, Whan considering the effects of diffuse discharges the load of tha discharge 18 impontant
The loads is calculaled by mulliplying the leaching rale by land area, and whilé i is also uncertain
given the limilations of the undarying leaching data, il doas lustrats the proportion of the contribulion
o waler quality per sector in a more meaningful way than comparing leaching data denctiy

Tha PC1 baseline nutnent laaching assumptions on a sector basis am graphad in Figure 4,2 Whan tha
leaching assumptions used for the PC1 modelling are adopied, Horiculture contributes 3% of tha N
load discharged into the Waikalo calchmant, while 2% is contnbuted by the dairy sicior (dairy and
dairy suppoi combinad)
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Figura 4.2 : Nitrogen Load contributed by each sector - Walkate Catchment.

Mitrogen
reduction by

harticultural

The 10% nitrogen reduction by the horiculiural seclor proposed in Rule 3.11.5.5 would rasult in a
reduction of 0.2% in nitogen load 1o the Wakato catchment The horticultural land is concentrated in
the Lower VWaikato catchment Within the sub-catchmenis of the Lower Waikato, a greater propaortional
reduction would be aspeciad

Tha Sechon 32 Evaluaton Report (WRC, 2018a) discusses why the T5th percantie approach of Rula
3.11.54{w) applied to dairy was nol applied 1o horbicultune stating, “appiying the. concagl of the Thth
percariiie o commarncial vegaelable prodwction across the sechor would afectivaly sdminale the growng
of ceviain high-Jeaching crop lypes” The report refers to economic information frem the sector
madicabing that 8 10% reductbon i nitrogen would have a significant income affect on the saclor, so thes
was considered {0 be the Emit for how much reduction could ba made in the sector during this first
stage of change

\Whila the 10% nitrogen reducton is described as a “limit” far how much reduction coukd be mada in tha
Saction 32 evalualion, achieving this lavel of reducton is a matier of control under Rule 3.11.5.5

W nota that fhe waler qualigy modeling report that infosmed the palicy directon states that “a 5-10%
reduchion in pitrogen Inss on horficwlfure farms is aifaimed throwgh improving the timing of mifrogen-
forbiisar appiicalfion and reducg the lofa! amount applred by amwnd 10-15%)° (Doole et al | 2016,
P17}

It is uncisar what, if any environmental benefit would be achisved by increasing the nilrogan keaching
redischion requirement for horicuftural land above whal was modelled. The economic consequences of
achieving the neduction are discussed in Agribusiness Group (2014)

The “Mibgation 2° iechnique descnbed in [Agribusiness Group, 2014) dad achieve N keaching reductions
in the omder of 10%. It was descnbed as having “a substanial francial effect as fthe amaund of N
npphed decreases from 10 fo 40% due fo the associplad reduclions in el It causes losses fo be
occured from o poinl bahwean the 0% and 20% reduchion in N application which reflects ihe rafathe

profiabiity of grovwing e crops” (Agnbusiness Group, 2014),

. Hitrogen
| reduction by

Tha assumplions ancaund the modalling of nitrogan reductions for dary afe descnbed in Doola ef &l
{2016, p.8): A part of tha propased poiicy siates thai al dairy fanners with a leaching rale currantly
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the dairy
secior

sbove [he T5th parceniie, aszessed por Freshwater Managemerd Ut (FMLY, miusf reduce Heir
nifrogars lsaching levey fo that consisfant wilh tha T5th parcaniie by 20026.°

This modelling assumplion i consistent for farming activiies with 8 Farm Emdranmeant Plan

The palicy modalling report (Docle et al., 2016) dascribes. the methodology for estmating the reduchion
in pitiogen leaching by epplying the Thih parcentla nde. They found that epproximately a 4 - 6%
reduchion in niogen leaching for Daéry farms on FMU or grouped sub-caichment basis would be
achiawved,

W tested this finding, using the baseline leaching data suppled by MMWA (averaged af sub-catchmand
level). We hawe assumad the mean nitrogen leaching rabe of 31 kg Nha and standard dewiabion
B.5 kg Nha from the 488 Waskato dairy farms (Dooke et al, 2011), with a nomal dislibubion we
calculated an esiimated 75th percentila keaching rate of 368 kg Wha When this valus s used o
fruncaie the awerage keaching vakses we calculsted a reducton of 5% overall The total saving of
mirogen estimated by mpplying the 75th parcentile to the dairy keaching date used for the Healthy
Rivers nutrient modelling is 387 fonnes par year. This is equivalent o the whole of the nitrogen load for
thiz homoutiural sector gssumed in the Healthy Rivers nutnant modedling (358 tonnes N fyear)

The modeliing used for the Healihy Rivers process assumes the dairy leaching is normally distributed
and stales “sn sssumpion thal nifrogen leaching is normailly distrbuted within sach FMU s justiffed by
tha fact thal it cannot be rejecied that the data for 410 indiviaial farms ganeraled by Doode (2012 is
consisfant with a normal distrbution, af 8 5% level of sfatstical significance.” (Doole et al, 2018, p.10)

As we do nol have access to the data used for the modelling we cannot review the suitebility of tha
dizinbution selection, howsver we have underiaken some spprocamate calculafions assuming maan
and standard deviagbon for the 488 Walkato dairy famms (Doole et &l 2011) and a log-nommal
distribution. In this case we caleulated a T5th parcantile value leaching rate of 35.8 kg Mha

The diffarance betwesn using a log-nofmal disirbubon compared with a nomal distribuBien {and
assuming the mean and standard deviabion from Doole et al, 2018)), s a nitrogen reducton of a furthar
1% {i.%., B% for log-normal comparned with 5% reduction for 8 nomal distribulion), which equsles o a
furthier 57T lonnes Myesr. This equates 1o 14% of tha nitogean loas fom the hoticuliural sector.

Doole et al. {2018, p 16) decussad the economic impact of nitrogen reductions on dairy farms: “There
i hroad andcdalal understanding that profit can increase or sty the same on dairy farms if reduchons
in piirogan ane low lo moderafe (Holand and Doode, 2014 Dools and Kingwell, 2015). Doole [2012)
identhiad thal a 10% reduchion in nirogen sormss 8 popolation of 410 actual dairy farms alowed &
nvrige of B (0 expeniencs win-win oweomes”.

Conclusion

substantial financial eflects (Agnbusiness Group, 2014).

The banafi from reducing nitrogan leaching from dairying i mone tangible companed wilh meductons
frorm hobicultume, given &8 5% reduction in daeiry nitrogen leaching is equivalent fo the total nitrogen
| lpaching from hoddiculiure in the catchmani The economic assessment of the modalied 5% reduction
: indicated dairy secior profis may be unaffectad

4.2 Nitrogen Mitigation and influence of Variation 6

Hosticuliure Mew Zealand's submission seeks recognition of the impact of Variation & on achieving the waler
quality targets in PC1.

This case study considers the impact of Variation & on the ability to reduce N leaching.

Case Study - Water Quality and Water Quantity - Water Care Abstraction
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The proposed 10% reduction in nitrogen lsaching from the hofficultural secior was not tested in tha |
madalling repot. A 10% reduction is fikely o have negligible banafits over the 5% - 10% modelled |
reduction, givan tha small contribution of horBculture to the nitogen load n the Waikalo River |
Hewevar, achieving 8 10% reduction in nitrogen leaching for horbculture s predicled fo have |
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Background

For vegetable growers, the ability of use targeted imgation 1o respond to markel demand influences
leaching and production. Variation 8 will see a drop in the allocation of irgation water to farmers
{inciuding Horliculture) in the Waikata as a result of the inciease in alocation granted 1o Walercarne for
Municipal Supply 1o Auckland City. The Watercare resource consent application to take 200,000
m’fday from the Waikale River i currently being processed by Wakato Regional Council

This absiracton and the consaquantial change in meliability will impact on Mana Alua values and Mana
Tangata values. VW discuss a scenang that will assass the changes m N saching as a result of & 60%
fpduchan in imgabon waler availability, and how the Healthy Rivers sooks to manago the rmpact
assocated with this acthity

Variation & -
Watercare
Abstraction

Watercare has submified a resource consent application io take 200,000 m'/day from the Waikato
River, In addition to the present authorised net waler take of 150,000 m /day. This is a new proposed
total of 350,000 m'iday from the Waikato River. The proposed take will be approximately 35 km
upstream of the river mouth in the vicinity of the exdsting Watercare Wadalo River wilar supply intake
location at Hayward Road, Tuakau,

Variation 8 sets allocation Bmits for all fmvers and streams in the Wakato Region. Dumng times of low
fiow, rates of take are reduced. Levels of prionty apply during waler shorages

i Prigerity SW-A activibes: iokes which have o pero net take, or for firefighling;

. Pricrity SW-B activites: stock watering supplies, takes for animal walfare and santtation (including
shed wash down and milk cooling), takes for pershable food processing, takes associated wilh
glactricity generation, all pemmitted and s14{3)(b) RMA takes. and takes for domestic or
municipal supply,

il Prority SW-C actvibes: all other takes allocated within the primary allocable fiow — will Include
the irfigation akes |n the Lower Walkato,

n.  Priorty SW-D activities: all olhar takes allocated waler above the primary allocabla flow = nol
applicable as thara is no secondary allocation on the main-slem of the Wadkaba Rivar,

v Priarity SW-E activities: takes for water harvesting

wmmmmimmm’mnm tha Waikato Rnser, but the addtonal take would mean
that the primary allocable fiow of the lower fiver calchment would be exceadad or close |0 being
auncoaded (Tabls 4-1), Thehe is also no secondary allocation avallable in the Wakats River, Bacausa
of this any addibonal water for imigabon in the fulure will be a non-complying actvity dua o ihe
axcepdance in primary allocabion. Water takes for municipal and domestic supplies has a highar priority
than smigation. The current imgation takes are priofity SW-C which means that greater restrictions an
placed on thase users duning tmes of water shorlage rathar than tha 5W-B fof municipal supply

Thi Governmant has also saf targats to phase oul over-allocaton of waled in catchmants by 2030,
which will causa furlher cutbacks in tha volume of surface waber takes for imigation. Horicullure NZ has
receivad informaton from WRC (pars comms Keanan 2017) which siates that following the approval of
tha Wialarcams application, surfaca wates takas will be reduced by up io 80 parcent in 2030 in the Lowar
Walkato catchmant

Tabilg 4-3: Allocahble flow at Walkato River at coastal rnl!i'rtlrﬂ{ﬂﬂ-ﬁj'.

Allocated | ABpcaison sought by | Tolad allocatn Romaining

[mds Wailoocang (mXs) Tl aliccatian {mlfs)

Wemkoaio at TMA 18.7EG30 | 16.2205 | 2314 1B.535 0:258
Imlmmulhmmwmlwmmﬂmmm

|
Current

| Horticultural |

Thare is a tolal of 242 active (or cumeni) waber akes in the Waikaio Region specifically for svsgation on

hortcultural properties”. This includes from both groundvwater and surface waler sources. These takes |

" informabon sourced from e Viaikato Regional Councl Wates Allocation Calcuialor hitps e waikabcregion gavt nzlenvironmentinabumi
resounDe s lerfwatel -aEocaar-lovely | pcdesied on X3 Febrmry 2007
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Irrigation Use | are mainly located in the Lower Waikalo calchment with soma located in the Tamahase/Cambndge
ared

Water Quality | HonNZ is curently involvad in projects to collect data on the link batween imigation, plant growth
~the (nutriem uptake] and leaching. The Ministry for Primary Indusines (MP1) Sustainable Farming Fund
influence of ISFF) Root Zone Realily Project and the HortNZ Nodhem Flusmelers: Project commencad in July
irrigation on 2014, The aim of these projects is to establish a network of passive-wick lension fluxmatars n
leaching commercial cropping fams in Canterbury, Manawatu, Hawke's Bay, and Matamata/Pukekohe, and use
thess o measure nuinenl concentrations of N and P in leacheie water, Sies provide a range of
cropping systems, soil ypes, climabc conditions and management pracices relevant o aach ragion
(dohnstons et al., 2015, Nomis etal, 2016),

The aim of the Root Zone Reality Project i3 1o study long term paitems of N and P losses acoss a
range of cropping farms and seasons, with the inlent thal these tiais will continue until maore data is
collected across multiple crop rolalions.  The data will help 1o ensure good managemani praclices are
communicated and adopled by growers and regional councils (Momis ef al., 2016)

Thene pre direct and documeniad links batween irmgation, plant growth (nutrent uptake) and lsaching
Undgrstanding the relationship between these factors is imporiant io enable an assesamant of the
| aMacts that reduced Imgation availability will have on nifrogen leaching, and therelore water gualily.
These relationships are decussed in detall in this sechon, however the following cvararching ponis are
provided |n order to provide conexd 1o ihe discusson

Crop yield (growih) is confrolled by the availability of water

Tha graater the yisld, the greater the nutrient demand

Reduced plant available walisr can result in reduced yield, and therefore reduced nuinent uptake
Reducad nuirient uptake can resull in increased risk of laaching

increased leaching can resull in water quality effects

The above points a0 discussed m mone datasd balow

Plant available | WRC engaged Agualing (2005 2013} to devalop imgation guideings thal better raflect the range of
wiaber and climate, sl conditiens, crop moiations, and imgabon mathods in the Wakato Region.  Agualing (2009)
yield used water balance computer modelling to determine these guidelines and the next stage (Aqualing,
20113} Involved field verification of the water use guidelines. Field mwesligabons wane conduched af six
irmigated sites, which included four vegatabla and two pastue sites. IRRICALC was used o modal il
mioisture responsa o imgation

The study by Agualing {2013) shows thal in field case studies on vegatable crops, irigation walar
reliability increased crop production by an average of 28% in the 201002011 imgation saason, with
production on & single farm mcreasing by up to 8% It has also shown that the gquality of tha
production of vegetables was higher i imigated vegetables wversus non-imgaled vegotables. The effecd
of imsgation was higher for vegeiables bacawsa their water stress iolerance is lowes than for pasiens
and iha irmgaton trigger for vegatable crops is 20% heghas than the plant avaiable watar (FAW) value
for pastune (Agqualine, 32013},

Gaaphs (Fegure 6.1) from Aguahne (2013) indicate how soil moisture fuctuates betwesn field capacity,
wilting poini, and the ‘prafarred minimum soll moesture”. The fisdd capacity is tha maximaem lewvel of soil
wiabter available for plant axtrection after gravitaiona! drainage from a saturated condition falls o a rate
ihat = insignifican. Wiling poini is when soll profils = very dry and no soll waler 5 avaiable for plant
extraction at -1,500 kPa (Aqualinc, 2013) By the tima soil moisiure eaches willing point, vegeiable
crop plants are seriously damagad. Even when saill moisture drops balow the ‘prefarred minimum soil
miigture’ plants becoms siressed and damege can occur resulting lower crop yields [pars comms
Keenan 2017}

il water shorages occur aadty in the crop's development, matunity may be delayed and yields ame often
reducad . I waber shortage oocurs late in the growing season, quality is often reduced evan though total
yields may not be affected Therafore, water stress will always reduce the financial refurns due to esther |

¥ information sourcod from the VWirkato Riegions! Council Data Cotaogrs: Filps e wish alodgen gout Apissovicesitia-cstsogunl, Becnssed 13
Fabruary 2017, ALLDC_IRIS_ VWATER_TAKE_SEASONAL
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low yield or poor guality (Kembile, 2000 as quoted m Agualing, 2013) Themfors 1§ s considerad best
praciice to manage sail moisture levels in the cplimum range, between fisld capacaty and ihe ‘prefermed
memum S0 molsture’, in order 1o maintain crop yields (dentified on Figiun 6.1 balow) |pars comms
Keanan 2017},

The amewni of lerilizar that s applied to 8 vegetable crop is dotarmingd based on Bl dearage yeld
ihat is expecied to be grown that year. This average yield ks based on average climatic condilona ihat
can be expecied in the region that the property is located in Irigation is used 1o maktain yhlds wien
drought conditions ccour, and 1o provide & buffer from ihe natural variability of the wealher  mgation
doesn’ necasganly resull in soil drainage and comesponding N leaching avants, if it is usad o mantas
s0dl mosture in ihe oplimum range (Figura 6.2).

M fartiliser is applied o vepetable crops and Ideal condibons will resull in the mammum upbake of
applied N The amount of applied feriiser N remainng in the soll is less than would otharwise be under
waler siress conditions. AS a result, there = Ikely o be less M lzaching once addional rain drains
throwgh the soil |f waler stress has oocurred in the growih cycle of the vegelable crop, then crop
quality is reduced and ideal conditions for growth will not ccour resulting in lower procuchion, |owar
plant uptake of N and greater polential for M leaching (pars commis Keenan 2017}

i mom ram falls than Bhe aversge year, then |t 8 expected that there will be mone than average
drainage through the scil profile and therefore greaier than average M leaching I imigation is not
avaitable during droughts {or a drier than average year) then soll moisture is not maintained in optmum
range for crop growth.  Thete is then the potential for the additional M that has been applied for an
avoraga year, and has not been taken up by the poody pesforming crop, to bea leached through the soil
profile whan rain eventually does fall By réducing the volume of water availabie for vigation on
horbcultural propedties, WRC has taken away one mathod of miigating N leaching in the dner than
BYETAgE Years.

A Nitrogen Reference Poinl i required to be produced for the horliculiural propertes. in accordance
with Schedule B. Tha reference parod for commancial vegetable production is the annual average N
ieaching loss from 1 July 2008 to 30 June 2016, M is accepled thal thare will be wel, dry and average
years amongst this reporing pentd. WRC reserves control over the achions and timeframes o ensure
that the diffuse discharge of nitrogen does not increase beyond the Mirogen Referenca Poind for the
property or enferpese. They also reserve control over the mondonng, record keeping, reporing and
information provision reguiremants for the holder of the resource consent 1o demonsirele and | or
monitor complance with the Farm Environment Plan.  Thensfora il i3 unknown how often growers will
be required to submil N leaching values to councll once the Fam Emionment Plans have been
submittad and whathad this will lake inko account dry or vl years,
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Figure 4.3: Modelled and measured change in sol-moisturg, and soil-waler paramabers from Vege-d site In Yaar 2
{from Aqualine, 2013).
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Figure 4.4: Measured irrigation and rainfall events, and modelied drainage under the rooting zome for Vege=d site in
Year 2 |from Aqualing, 2013).

Targeted
irrigation and
control of

Targat rrigation and how i can ba usad bo conlrol leaching was highlighted in a report by Agribusiness
Group (2014), Thiea representafive horicuttural systems were modeiisd using ODVERSEER, sach
mlmdnfmadhja:irhmnmuﬁunulmgamhha hrﬂuLmurWliﬂnm The rotations that
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leaching

| arrangement. In general, leaching values ranged from B4 to 73 kg Nmalyr (Tabla 4-4)

Three mitigabon bechniques were also applied lo each sysiem based on informabon from industry
expens, prior research, and growers The miigations were Bmiting nitrogen fert&sar application,
redusing nitrogen ferbilsar application, and improved waler managament through allering standard
imgakon prackioes, OVERSEER was used to estmate the nitrogen losses pssocialod with these
enterprises, while gross-mangen analysis was used fo assess the financial implications of agopling
these allemathve mitigaton praclicss scross the diffenent famm systoms.

The third migation lechnique modelied by Agnbusiness Group (2074) was Active Waler Managemant.
It involved sefting the optien in OVERSEER from defining the acheal amount of irgation walter applied
to choosing the option to actively manage the applcation of imgation water. In this way the model
chooses to apply only the amount of water which is required by the crop and therefore limits the
amomnt of axcessive waler running ol the boflom of the soil profile of runoff from the fop of the soil
profila. The table below oullines that Mitigation 3 (M3) resulted in worthwhile amounts of N leaching
mitigation in rotations which were haavily summar and therefore imgafion dependent.

Tabsle 4-4: Whale Farm N leaching results kg Nitsalyr} taken diroctly from Agribusiness Group {2014).

Fointicn 1 i i) 58 -1 53 49 58

Rotation 2 05 L L. 4 51 47 i x!
Tracktons Maral Gardan T3 it B85 59 51 dd 65

Agribusiness Group (2014) states thal Mitgabon 3 i3 more of a theorelical improvement in efficiency of
walsr use a3 it is unlikely 1o be carmbed oul in practice because il requires static irngalion systems. The
repori also siates that static imigation systems are unlikely to be adopted because of the shorl crop
rotational cycles in horicufture production. However a site visit io Southam Fresh in Tamahere recantly
showad thal stabc imgabtion systems wem in wse gt this sile and the implications of this will ba
dizcussad al a laler date in our Farm Casa Shides.

Leaching and
water quality

2081700 RP-0001

We have discussed that if water siress has occurred in the growth cycle of the vegetabla crop. than
chop quality is reduced and ideal conditions for growth will not occur rasulling in lower production, lowar
plant uptake of M, greater volumes of fertiiser N remaining in the sol, and greater patential for N
lmaching, This is more Mkaly to happen during the summar pariod, and will occur if imigation water is
unaviilalle

A study by Verburg (2016) that analysed chiorophyll, TP, and TN concentrations in the Waikato River
shows that

« Chl-a s typecally lowest ;o windar @and highar in spring, semmad and aulumn

= In conrast, dissolved mosganc nidrogen and dissolved meacive phosphorus show seasonal
pattems of higher concentrations in vanfar and minima in summar [dissohed nutrients show
sironger patlams than TP and TH)

. TH: TP ratios are lowest in summer and autemn and highest in winier &l all sites frarm Ohakues
downsiream o Tuakau This is evdence that occasional M limeaton may occwr during sumemer
and sulwmin

Tha cuvicoma of the sludy by Verburg (2018) is that phosphones is mome imporiand than nitrogen in
conrolling tha annual median phyloplankton bécmass in the Waikato at preseni and effors to condrol
phyloplankion biomass should focus most on conto@ng phosphonus, However, nitrogen kmitation on
phyloplankion biemass during summer and auwfumn can oocur when N levals are reduced by caichmeant
mtention processes.  The secondary focus should be on pitrogen contml 1o hedp  comirol
summanfautemn chiorophyll & loveds

Thamlore the lack of access of Engation water during the summer maonths. for horicwliural properties
will lead to an increasa in M leaching. This may impact on water quakty within the Walkato River at the

_| critical Bme when the system may be N limiled This can exacerbate the chiorophyll problem during tha

N



Values and Current Allocation of Responsibility for :
Contaminant Discharges JACQBS

summariauumn panod i the Wakato River

Conclusion

The impact thal the proposed Watercare surface waler taka wil have on leaching losses from the
haticuttural sector were not testing in the modeling undertaken o inform PCY

Irrigabon on horbcultuned proparties during dry pariods keaps M leaching wides conlrol wilhout rducing
yiald The combination of Variation & and the Healthy Rhers Plan Change combines 1o reduce the
amount of hortrculiural food produced, howaver il will nof necessarily deliver befler water gualty n the
futuere

4.3 Offset mitigation

Horficuliure New Zealand proposes an amendment lo Policy 3 to allow for offsst mitigation for diffuse
discharges from commercial vegetables.

A similar offset policy is proposed in the Plan for pomt-source discharges. Homicultural landuse has some
parallels 1o urban land-uses associated with poini-source offsat policy, In that both activilies are inlensive with
small land foolprints, and therefore limited opportunities 1o 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
Waikalo compared with horicullure and discusses how the effects of the point source discharge from Lake
Waikare could be mitigated through the proposed off-set mitigation

Case Study - Riverine Lakes and River Clarity

Background

PC1 sal targets for nver clanty. The clanty aftnbute I8 an indicator for ecological health and for
swimming

Light-
attenuating
constituents

| The visual clarity of the water in tha Waiksto and Waipa Rivers mflacts the varying contantrations of

the lighi-atienuating constiuents present in it Tha man consbiuants are dissohad yallow Substancs,
phytoplankion, crganic defntws and suspended s#is and clays. Tho concantrations of these consbluants
wary in both Bime and spaca, and so too doas the visual clarty of the rver walads,

On gverage, yellow substance was a minor confibutor (o 2%) o baam attenuation in tha Wakats Rivar
during 200514, Even in tha Waipa River ils contribution was usually small (<5%), apan from at the
mos upstream site (where it was ¢ B%).

On average, phytoplankton contribuled an estimatad 50-60% of the obsarved beam atlenuation in tha
saction of the Wakato River upsiream of the confivence with the Waipa River {al Ngaruawahia)
Further downsbream, phytoplankion contrbuled aboul one-third of beam attenuation on average

Won-algal beam atienuation, which can be mainly afiributed Io suspended silts and clays, is appanantly
mesponsitie lor the olher 40-50% of the beem attenuaton in the sacton of the Waikalo River upsiréam
of Mgaruawahia, and most of the beam abienuaton in the reach downstream of iheme. Mon-algal
attenuation it expected 1o dominate beam attenwation in the Waipa River (Vant, 2015).

NIAA, (Yalden & Efliol, 2015) developed & model to predict change in clanty in the main stem of tha
Walkato n relation to PC1. In the clanty model, the key confribudors to vsual clarnly in this study wara
considered (0 be yelow substance, phyloplankion and ‘obher (assumed lo ba dominated by fine
sedimant)  The contribution to viswal clanty dws ko yellow subsiance was assumad o remain constant
Changes to nuirient concantrations aMect changes o wsual clanty through ncreased of dacroased
chiorophyll concenirations which provide an indicator of phytoplankton growih, Changes o sadiment
loads aMeci changes ta visual elarity through the "othar’ contribuor,

Black disc
visual clarity

K208 1 FO0- P -0001

Black disc visual clanty for the HRWO subcatchmients wohe astimaled from monilonng data provsded by
WRC as wall as from the Nabonal Rivers Water Qualty Network (NRWON) run by NIWA, The medisn
black disc values were calculated over a 5 year period 2010-2014 and are deplayed in Table 4.5

bLF,
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baelow. For mach black disc measummeant {ygs[m]), the beam attenuaton coefficient was calculaled as
c = *’“,."1,.” The beam sttenuabon coaffickent is made wp of 3 key consbiuenis. yeliow subsiance,
phytoplankion, and fine sedement The coninbubon to beam atenuation from phytoplankton s I
estimated as ¢y = 0.47(CAN"** whare Chl is the chiorophyll concentration in mg m™.

Table 4-5: Median visual clarity and parcent contribution to beam attenuation from each of the
three key constituents,

Visual clasty Coanstiluant contribution (%)
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Chiorophyll

conc. and

clarity
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#An ampincal relabonship was developed io predict changes in chiorophyll concentrations in responsa io
TM and TP concantrations. The coafficients of this relationship ase weighied &s a funciion of the THRITP
ratio, which aliows the modal to respond to changes in both nutrients at diferent levels of sensitivity
wnder differant mudriant-limilabon regimes. Separale modeis wane filed for indiwdual sies along the
main-siam of the Waikalo River, Chiorophyll concentrabions are nol measured in the trbutanes or
afpng fhe main-stem of the Walpa River, and coniributions to wisual clanty resuling frem phyioplpnkion
are considamed neghgible for these sies

The model indicalos contribubon due to phytoplankion for the upper main stem Walkaio River sites i
ganedally high with Ohakun at 44% and Waipapa 81 36% before Incressing to 525% at the Narows site

| The Mamows sile is downstream from Karapiro dam, which is the final dam on (he Waikalo River
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‘Downstream of the dams, the contribution of phytoplankion starts to docrease and drops to 27% af |

Tuakau, This imples that the relatve contribulion to phytopfankion has dropped by half by the bre the |
fiow reaches Tuahksu, with the sediment contribution increasing boebow Namows, |

The moded uses median date, and makes assumptions around N-F limitation. The mondoning data and |
bioassay studies indicate inter-seasonal variabiity that the model does not represent. Both in respect of |
mudrient limitation, and in espect of the relative contribution of fine sedimant and chi-a bo cladty, wilh |
chi-a having & greater infuenca on clarity in summer and low fow condithons (TLG, 2015) !

in e Lowsr Walkalo the chil-a population is infusnced by tha main chi-a concantration in the main |
giem, which is influenced by & number of factors, including the residence Bmo in e hydrodems and
river and the upsiream nutrient ioads

Between Rangirin and Mercer, the chi-a koads from Lake Wakare and Lake Whangape discharge to
the Lower Walkalo and conbibute 27% of the summer-average chi-a, with approdmately B%
contributed from Lake Waikare and 19% from Lake Whangape (Vant, 2015).

The influence of the shaliow lakes is therefore very significant on the clanty in the Lower Waikato, Tha
clarity model used to inferm PC1 was focused on the main slem, it & not clear modelied mitigatons
account for the ongoing contribution from the shallow lakes

Visual clarity
targets and

management

PC1 requires a reducton in N and P from diffuse sources to improve the Walkalo River clanty. In the
shoet term, the Lake Freshwater Management targets are sof only al the B0 year bime horizon with the
devealopmant of lake catchmant plans over the nasd 10 yaears,

Tha catchments for Lake Whangape and Lake Waikare contain some of the highest sedimant yalding
land in the Walkato catchment. as illusirated on the néxt page in Figure 5.1, and therefore catchmen
managament for these lake catchmands s bkely o be crnbcal in achisving the waler gualily targets for
the Riverine Lakes FMU and also in reducing the mpact of the discharges from ihese lakes on
downalneam recehing emvironments.

The clarily largets sel out in PC1 outline no short-term improverment in clanty at Hunlly, bul an
improvament ai Tuskau from the currant level of 05 m o 06 m

i is unclear, o what degree the catchment managemant of other impiovaments dentified for the
Rivarine Lakes wili have bean implamantad in the naxt 10 years

The managemeni of Leke Wakare io achisve fs long—lterm waler clanty target and lo mduce ils impaci
on downstream values i complicated by its function as part of the Lower Waikalo Flood Schame

in 1585 Lake Walkars was artficially lowered, and re-directed to fow away from the Wakats River and
into the Whangamaring Wetland via the Pungarehu Canal. Tho wales leval in the lake s controlisd
within & smal range (stpulated by a consent conditions) to provide Bood storage in large and Infreguen
Wailkato River floods, end io ensble femming on the low ying land surmounding the lake and maar
{mcluding horicultural land usa).

Thia modifications to Lake Wakare are likely to reduce the waber quality discharges wa (he Punganeta
canal include:

# The afered residence lime in the lake due o the water leval confrol rules on Lake Waikane,
which reguirg the Lake is kept erifically low fo allow for fiood storage The consenied
minimum waler level resuits in the Lake outlet gate on the Pungarehu canal clesed lor long-
penods generally i SUMmer,

s The shallow water depth of the jake results in high furbidity due to wind re-suspansion of lake
bed sedmeni The me-suspensicn of sediment resufis in the discharge of sediment n
phosphorus inlo the Whangamaring Wedland and subseguent adverse ecological affects Tha
high furbedity also contributes fo the challenge in re-establshing macrophytes n tha Lako
which, il established may improve the tophic state of the Lake

« Tha llood protecten af the “found” land surmounding the Lake and subsequent farming of this
land, contributing Ihe angoing bank arosion on the lake edge.

12081 F00-RP-0001
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The descharge of wabers from Lake Waikare inlo the Pungarehu Canal is controlied By a discharge
consent [cumently under review), which requires tha managemant of sadimen discharged from the
lake The focus on the effect of the Lake Wakare discharge are on the Whangamanno Walland, rathar
than sccounting for the smpect of the Leke Walkamre discharge on acheving tha downsiream

{Whangemarino River and Waikabo Rivar} water guality tangets

Palicy 10 provides for dischanges of regional significance, Posicy 11 provides for offsetiing, and Policy
12 prowvides for the best practicabla option. Thesa policies may prowvede @ machamsm for e nfluencs
thai the managament of Lake YWaikare for fpod protection has on the water quality of Laka Waikain and
ihe effects of the deschange of Lake VWakare on downstream waber qualify.

Conclusion

Tha conbitulion tha Riverine lakes make 1o R clarity in the Waikato is significant and s Baly to far
exeead the impact of discharges from horticullural land,

PC1 sets long term water quality targets for improvements bor Ehe Lakes, mecognises et the
improvement in the quality of the Lakes is likely 1o require both calchment management and lake
imtarvenbons.

For Laka Waikare, the offsafting policy provides a mechanism for addressing the contnbution the flood
protection schame makes o the water qualily in Lake Wakare and the subsequent downstream niver
water guality. The offset policy also provides a mechanism for the effects of the poar quality water from
Lake Walkare 10 be addressad more guickly, than the timeframa thal may be required to achieve the
lake walar guality targets.

in the same way that an offsst policy is lkely io be useful for mitigating the efecs of poinl sourcs
discharges |t could also be useful in reducing the elfects fom horficullural land, which dus (o the
imensity and small footprint, has fewer on-farm mitigabion opbons companed with pastoral Brming.

I2(K5 T T00-RP-0001
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d.4 Farm Management Plans

Horiculture New Zealand seeks amendments to the Farm Management Plan Schedulel, part of Homiculiure
Mew 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 vegelable sector. Horlicullure New Zealand cons:ders that a
range of practices could be mandated across cultivaled land.

Horticullure New Zealand's submission sesks changes to Schedule 1, The proposed schedule 1a includes a
number of amendments and includes recognition of cultivated land oulside of the horticultural sector, in
Schedule 1a. The pmpuaed Ec:hEduh: b sets uui upeuﬁr: t:rrtena for mmmafcml vegetable grmvers lncludmg

refarence o

MTM prnpnsad Sﬁhaduln 1E sals nut spacific mb&na for sub mt»::hmant :u:;ala
management plans.

The case siudy below ullizes infra-red salele imagery to dentify bare earth within one sub-catchment, the
Mangaone, where horficulture and oiher land uses take place

Case Study — Bare Earth and Sediment Management — Mangaone Catchment
Background PC1 set targets for river clarty, The clanty afinbule & an indicator for ecological health and for
swimming. Sedment influences the clarity value, both dus 1o turbidily and because ermaion of sod
coninbutes phosphorns losd
Farmi Tha method usad to estimate sediment genarated from land was NZEEM. The MZEEM method does
Management | not diffierentiale between pasture and bare earth, however bare earth does generate more sedimant
Plan than pasfure and s recognised in the mgurements for Famm Manegement Plans. Famm Managament
Plans incluge requinements for the idenbfication of actively eroding ameas, enssion prona areas, and
ampas of bam soil and appropniala measunes for endsion and sediment control and re-vegetation
Landizs in order to examine tha bame earth in the Mangaons :ﬂr:rmmﬁ infra-red satalita imm'rym ]
analysis analysed io identify bare earth in the Mangaone catchmen! and o classily if by landuss

Figure 4.5 illusirates the bare eanth i the Mangaone caichment captured by sateife imagany, Bara
earth was denved using the Mormalised Diference Vegelaton Index in ArcGIS from Senbrel-20
imagery (captured 221 1/2016, 10m resclulion), Bare aarth areas less than 025 ha wene ignored

The bare earth has baen inersected with the landuse data used for the Healthy Rivers modelling. Tha
landuss GIS layer was supplied fo Jacobs by NIVWA

We analysed the supplied landuse map against he satelite imagery. There are amas of bare sarth
ciassified as sheep and beel intensive and native vegeltation (hat appear 1o be in horticultusal
production,

The landuse caflegary “other” includes arable. Our analyss of tha satellite imagery Indicstas e is
arable lnd vathin this catchrment  Similary bane earth within dairy and sheep and beaf landusa
appears 1o be classified carreclly |

Table 4-6 babow provides the anea and percentdgs of bans ¢anh 5 the Mangaone calchmant using tha |
supphiad landuse layar. Table 4-7 provides the same analysis, bul with some of the land that was
identified as adher, natve fest, sheep and beef or urban in the supplied land use layer, re-classified |
s hortieullune

Table 4-6: Bare earth proportion for the Mangaone Catchment using default WRC landuse dala

T - e |
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Land uso Todad Aroa () Biare Earth (ha) Propartien ol bare aarh
in cabehmadnl

Al alher land wses 715 (1] g'l]-"l',

Diairy 2150 53 16%

Horticufurn 113 28 i, )

Malze 24 a5 19%

Matree fores! and scrub 216 10 B

Prantation fonesi X 0.2 ]

Sheep and beed - Pt e 24% |

inbems e

Lirban 1215 Z2 8%

Table 4-7: Bare earth proportion for the Mangaone Catchment using adjusted hortbcultural landuse |

Land uso Total Ares (ha) Bara Earth (ha) Progortion of bare earth
in cafchmant

Adl pifar land uses T4 0.5 1E%

iy 2150 §2.7 16%: |

Houbculire 182 673 6%

Maize 221 1.6 18%

Madrvn forost and scrub 169 1.7 1%

F'lll'lti!'!lﬂﬂ Fargsl 3n 02 0%

Snhoep and boal -

Intorgsm 2053 P 13%

Lirban 'lglﬂ 17.5 5%

Conclusion

FOEA TO0- RP-000

land uses. ncluding horicufural Band,

| The landuse and bare soil analysis indicates that horboulturad land, while Mooty to have a Migher

proportion of bare earth compared with other land uses is likely lo make up only small fraction of tha
bare earth on famm land within the Walksio Region, due to its small footpmnd

In the Mangaone catchmeant, horiculture makes up 2% of the landusa, bare eanth makes wp 5% of the
land within the caichment. Our estimals is the horiculiural landuse makes up approomately 3% of the
bara earth within the catchmant, which means that 704% of the bare earth is within other land uses

Managing the affect of soll ercsion from cuftivalad land, will requine measunes ar iImplemented on all
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Figure 4.5 Mangacne Catchmaent, bare earth classified by the Healthy Rivers Landuse layer, (Landuse layer supplied to Jacobs by NIWA)
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4.5 Sub-catchment Allocations

The Horticulture New Zealand submission proposes a chanpe 1o Objective 3 1o add the or achiewemen! of (e
comtarminary foad reduciion targels specified for each subcatchmen! i Table 3. 11

We reguested catchment lcads thal were associated with the 10 year water quality targets from Wasato
University, at the time of submission these loads have nol bean made avadable.

Graeme Doole suggested thal we calculate them from the baszefine leaching dala supplied by MIWA and the
documented mitigations

Wa have attempled to calculale loads for TH, TP and E_col, for those sfes where it was possible. These loads
should be updated with the modelled loads. It was not possible 10 calculale a caltchment koad for Chi-a from the
data availabla.

451 The methodology for calculating the TH, TP and nitrate load was as follows:

« Take the basaline unattenuated sub-catchment loads for pastoral and horticulture landuses, supplied by
NIWA, and apply the aftenuation factors described in the nutrient modelling report (Semadeni-Davies,
September 2015 ). The load for the additional landuses was added, and the routing faclors were
applied (TH only}, point sources, geathermal inpuls {TH only) and sediment-P loads were then added in
each sub-catchmeant. Finally the reservoir attenuation factors were applied where applicable The
resultant load equalied aftenuated cumulalive sub-catchment loads described in the nulrient modelling
report by Semadeni-Davies (2015)

# The baseline attenualed loads for each sub catchment, were consisten! with those suppbed 1o the G5G
in the spreadshest named:

o EWDOCS_n3625036_v1_Load_data_for_CSG_including_minus_forestry

s The basaline and 10% reduction concentration far TN, TP, and nitrate loads were supplied in a
spraadsheet named:

o Concentration data for CSG

= The 10 year water guality conceniration targels in PC1 are between the baseline concentrations and the
10% concentrations described in the CSG spreadshest

s For those sub-catchments where baseling concentration data was available, a inear relationship was
assumed bebween the basaline and 10% concentration and this ratio was applied (o the loads o
calculate the alienuated load associated with the PC1 conceniration. Where PC1 targets were not
available for TN concentrations, the linear relationship between the baseline and 10% concentrabions of
nitrate was developed. This ratic was applied to the TH load, to calculate the attenuated nitrate load
associated with tha PC1 concentration. Using this mathod we have assume that the nitrale load per
sub-catchment is similar to the TH load per catchment.

= The attenuation calculation described in step 1, was reversad, to calculale the unattenuated sub-
catchment load. The unattenuated sub-catchment load does not include point source, geothermal
inputs, of sadiment-P loads from the catchmeni For TN, the ultimate attenuation factor was applied to
estimate N loads to come through groundwater lag.
# These calculations assume that:
i Mitigations have been underiaken on pastoral and horticultural land anly, and

o Point source, geothermal, and sedimeni-P loads remain unchanged.
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452 The methodology for calculating the E. coll load was as follows:

s Take unaftenuated landuse E. coll yields supplied in Table 3-1 in the E.coli modelling 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 yiald per sub-catchment. Land use by area per
sub-catchment was supplied from NIWA in the spreadshest named;

o Ecoli yields_Supplied by NIVWA

« The unattenuated yields were converted 1o attenuated yields by a ratio, so that they matched the
attenuated yields supplied in the spreadsheet, named above. Point sources of E.coll, and farm dairy
effluent discharges (FDE) were added to each sub-catchment load. Reservair attenuation factors were
applied so that calculated tolal atlenuated E.coil sub-catchment loads wera consistent with the loads in
the Semadani-Davies et al. (2015) report and those supplied to the CSG in the spreadshast named:

= EWDOCS_n3625036_v1_Load_data_for_CSG_including_minus_foresiry
&= The baseline and 10% reduction concentration for E coli was supplied in a spreadsheet namad:
o Conceniration data for CSG

= The 10 year water qualty concentration targets in PC1 are between the baseline concentrations and the
10% concentrations for 85 parcentile E coll described in the CSG spreadsheat. A linear relationship
was assumed between the baseline and 10% concentration for 95" 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, lo calculate the
unattenuated sub-catchment load.

= Thesa cakculations assume fhat:

Point source and FDE loads remain unchanged
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Table 4-8 Estimated Subcatchment unattenuated loads for the short-term water guakity targets (excluding point sources)
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Appendix B. Proportions of land use and water quality
constituent loads in selected subcatchments of the
Waikato River Catchment



Appendix B: Proportion of land use type and unattenuated loads of nitrogen, phosphorus, and sediment and attenuated E.coli {(excluding point-sources) in selected sub-catchments in the Walkato River
Catchment

Units: Percentage

Sub-Catchment Landuse Area Nitrogen Load Phosphorous Load E. Coli Load Sediment Yield

Waikato at Ohaaki

Waikato at Qhakun

Vaikalo at VWhakamaru

Waikato al Waipapa

mDairy wForestry ®Horticulture o Maize 8 Miscellaneous Seryy ®Other Animal  m Sheep and Beef - Hill and High  m Sheep and Beef - Intensive ®Urban © Dairy suppont
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Landuse Area

Nitrogen Load Phosphorous Load E. Coli Load

Sediment Yield

— R

Waikato at Karapiro

Weaskalo at Narmmows

Waikato af Bridge St Br,

Waikato at Horoliu Br

mOairy wForestry ®Horticulture - Maize ™ Miscellaneous

" Dairy support

® Native Forest & Scrub @ Other Animal  w Sheep and Beef - Hill and High = Sheep and Beef - Intensive ®Urban
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Sub-Catchment

Waikato at Huntly-Tainul Br

Landuse Area _Hitrugnn Laad

Phosphorous Load

E. Coli Load Sediment Yield

Waikato at Rangirin

Waikato ai Mercer Br

Wakalo at Tuakau Br

mDairy mForestry ®Honkulture . Maige ™ Miscellaneous g narive Forest & Scrub M Other Animal  w Sheep and Beef - Hill and High = Sheep and Beef - Intensive 8 Urban

® Dairy support
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Sub-Catchment

Landuse Area

Phosphorous Load

E. Coli Load

Sediment Yield

Waikalo at Porl Waikato

Nitrogen Load

mDairy mForestry ®Horticulture - Maize ™ Miscellaneous

u Dairy support

m Native Forest & Scrub @ Other Animal

# Sheep and Beef - Hill and High = Sheep and Beef - Intensive ™ Urban
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Table 4-9 Horticubture N and P unattenuated load as a percentage of {otal sub-catchment unaltenvaied load, (taken from MNVA
supplied spreadsheet)

Horleulure M Eaad as P ksl A A

porcnagD parcomage of

al todal sub total suib-
catehmen catehal

cAtChmem o] Ead

Pussio 0.1% 5% 1%
Waikalo & Ohased 0.4% 2 0% 0.6%
Wakcalo at Dhaku 0.0% 00% 0.0%
Torepaludahi .0% 0.0% 0.0%
Mangakas 0.0r% 0% 0.0%
Wasdlapu al Homsesisod 0. 0% 0.0% 0.0
FoaaLinu 0.0r% 0.0% 0L0%
Wictapu al Campbel 0.0% 0.0% 00
Otamakakods U0 0.0% 00%
Whirinaki 0.0% 0.0% 0.0%
Wigikata al Whakamaiu 0.0% 0.0% 0.0%
Winipapa 0.2% 1.1% 0.3%
Tahunaatass 0.0% 0.0% 0%
Mangatiaraionke 0L0% 0.0% 0.0%
Waikafo ai Waipapa 0o 0.0% 0.0%
Margakmno 0% 0.0% 0.0%
Mangarning| 00% 0.0% 0.0%
Whakausu 0,0 0.0% [ 14
Pakniwtesna 0.0% 0.0% 0.0%
Litmle Waipn 0L0% 0o 0.0%
Wnikato @l Karapio 0 6% 1% 0.8%
Karapirg 0 5% . 5% 0.8%
Waikato al Mamows 1.0% 5% 1. 5%
Mangaatorn 0 0%, 31% 1,3%
VWhikato &l Bridge St Br 1.9% 14.3% 6.6%
Mlargaanun 11% 4 6% 1,7%
Margakolul ubuku 0.0% 0.1% 0.1%
Margaans 1.7% T0% 2.7%
Waikato &l Horodu Br 0% D2% 0.1%
WA mwhEwhin 0.0% 009 0.0%
Kiririnom 00% 0.0% 0.0%
Waips 8 Margaokesa Rd 0.0% 0.0% 0.0%
Whaipa a1 Dieva 0.0% 0.0% 0.0%
[Anrganksws 0L0% 00 0.0%
Mangaraga 0.0% 0.0% 00%
Margag 0% [0 0.0%
Mangarama 0% 0.0% 0.0%
Waipa af Oirofanga 0.0% 0% 0.0%
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VWaitpa al Pirongia-MNgulumul Ad Br
VWaBomo al Tusrivimii Fd
VWaBomo nl SHI Olonhanga
Moakutana

Puniy al Bardons Cormer Rd Br
Punis al Wharepapa
Mangaiuiu

Mangapika

Mangachoi

Waipa al SHZI Br Whatawhatn
Mangaiika

Harwhnnwting

Waipa al VWisingaro Rd Br

Awiaros (vaiuku)
Wakalo 8 Fort Waloalo

G TR RIPL 0§
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Values and Current Allocation of Responsibility for

Contaminant Discharges

JACOBS

Figure 4.7 Selected subcatchments where unattenuated baseline contaminant loads for N, P and sediment and attenuated E.coli (supplied by NIWA and Landcare) have been graphed,
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Appendix C. Graphed proportions of land use and water quality
constituent cumulative loads along the Waikato
River



Appendix C: Proportion of land use type and unattenuated cumulative loads of nitrogen, phosphorus and sediment and attenuated E.coli loads (excluding point-sources) in selected sub-catchments along

the Wailkato River

Units: Percentage

| Sub-Catchment Landuse Area Nitrogen Load E. Coli Load Sediment Yield
Vaikalo at Obaaki .
Waikato at Ohakurn .
Waikato al Whakamanu .
Waikalo at Waipapa .
mDairy mForestry ®Horticultre . Maize ™ Miscellaneous Scrub ™ Other Animal  m Sheep and Beef - Hill and High  m Sheep and Beef - Intensive ®Urban © Dairy support
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Sub-Catchment

Lanr.‘l Area

Phosphorous Load

E. Coli Load

Sediment Yield

Waskato at Karapiro

Warkalo at Narrows

Waskato at Bndge St Br.

VWalkato at Horofiu Br

] Dﬂﬂ"‘f B Forestry B Horticidture Maize ® Miscellaneous ® Mative Forest & Scrub B Other Animal = ShEEp and Beef - Hill and Hlﬂh [} Shmp and Beef - Intensive ™ Urban

“ Dairy support
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| Sub-Catchment

Waikato at Huntly-Tainui Br

Phosphorous Load

E. Coli Load

Sediment Yield

Walkato al Rangirir

Waikalo al Marcer Br

Waikato at Tuakau Br

* Dairy support

mDairy wForestry ®Horticulure - Majze M Miscellaneous g Native Forest & Scrub ® Other Animal = Sheep and Beef - Hill and High  ® Sheep and Beef - Intensive 8 Urban
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Sub-Catchment

Lnn:!y_g_u Area

Phosphorous Load

E. Coli Load

Sediment Yield

Waikato at Porl Waikato

Hﬂmg!n Load

mDairy mForestry ®Horticulture o« Maize ™ Miscellaneous

* Dairy suppornt

® Native Forest & Scrub ™ Other Animal  w Sheep and Beef - Hill and High = Sheep and Beef - Intensive ™ Urban
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Values and Current Allocation of Responsibility for -
Contaminant Discharges JACOBS

Figure 48 Selected subcatchmaents where unattenuated baseline cumulative contaminant loads for N, P and sediment and attenuated E.coli (supplied by NWA and Landcare) have been graphed.
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