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1.

Introduction
1.1. The Nutrient Management/Waitaki Plan Change (PC5) is a plan change to the Canterbury Land and
Water Regional Plan (CLWRP) that is made up of two parts:
•

Part A amends the region-wide nutrient management provisions to introduce requirements for
all farming activities to operate at Good Management Practice (GMP), and to address issues with
use of OVERSEER® in the rules controlling farming activities through amending permitted activity
thresholds and communicating PC5 requirements in a simplified format through the Farm Portal;

•

Part B includes provisions for the Waitaki that give effect to the outcomes in the Upper and
Lower Waitaki ZIP Addenda and to other statutory requirements, including the National Policy
Statement for Freshwater Management 2014 (NPS-FM). Part B relies on the changes in Part A,
and provides local responses where appropriate.

1.2. PC5 was notified on 13 February 2016. Four hearing weeks have been completed, which
commenced on 22 August 2016 and continuing, on a week on, week off basis, until the final week
commencing 3 October 2016. During these four weeks, Canterbury Regional Council officers
presented the Section 42A Report and submitters presented their evidence.
1.3. This report has been written to sit alongside and explain the “marked up” version of the final
recommendations on PC5 to the Canterbury Land and Water Regional Plan, contained in Appendix A
of this Report. It responds to many of the issues raised in submissions and evidence, and questions
from the Hearing Commissioners.
1.4. Many of the issues raised during the hearing have been addressed in the Section 42A Report, which
was prepared ahead of the hearing, and that report remains valid and continues to be relied on.
Essentially, this report addresses the further changes from the earlier Section 42A Report
recommendations. In that sense, it is very much a “reply” document, and does not set out to restate
the Regional Council’s earlier report. For completeness, the components of the Council’s Section
42A Report are:
• The Section 42A Report of July 2016.
• Errata to the Section 42A Report of 14 July 2016.
• Written answers to questions from the Hearing Commissioners of 12 August 2016, 17 August
2016 and 22 August 2016.
• This Reply Report.
1.5. Attached to this report are several technical memoranda which will provide the Council’s response to
various technical issues which arose during the hearing of submissions on PC5, and on which the
Hearing Panel sought further advice. The table below provides a summary of the technical
memoranda:
Appendix
A
B
C
D

Author
McCallum-Clark
Christensen
Feitje
Robson
Snow et al

and

Topic
Final “Tracked Changes” version of PC5
OVERSEER® file comparison
Summary of proxy testing
Fertiliser proxy testing
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E
F
G

Hume
North et al
Shaw et al

Irrigation proxy testing
Permitted activity testing
PC5 Part B technical responses

1.6. The full name of submitters referenced in this report are:
Abbreviated Name
BCI
Beef & Lamb
CDHB
DoC
Dairy NZ
DHL
EPFNZ & PIANZ
FANZ
Fonterra
Forest & Bird
Hunter Downs
Irrigation NZ
Genesis
LWRMS
Meridian
MGI
Ngāi Tahu
Fish & Game
Ravensdown
RDR
WIC

Full submitter Name
Barhill Chertsey Irrigation Limited
Beef and Lamb New Zealand Limited
Canterbury District Health Board
Director General of Conservation
Dairy New Zealand Limited
Dairy Holdings Limited
Egg Producers Federation and Poultry Industry Association
Fertiliser Association of New Zealand
Fonterra Co-operative Group Limited
Royal Forest and Bird Protection Society
Hunter Downs Development Company Limited
Irrigation New Zealand Incorporated
Genesis Energy Limited
Lower Waitaki River Management Society
Meridian Energy Limited
Morven Glenavy Ikawai Irrigation Company Limited
Ngā Rūnanga and Te Rūnanga o Ngāi Tahu (also on behalf of Ngāi
Tahu Farming Limited)
North Canterbury and Central South Island Fish and Game Councils
Ravensdown Limited
Rangitata Diversion Race Management Limited
Waitaki Irrigators Collective Limited

1.7. Abbreviations used in this Report are:
Abbreviation
Baseline GMP Loss Rate
CLWRP
CWMS
DIN
DO
FEP
FMU

Meaning
Baseline Good Management Practice Loss Rate
Canterbury Land and Water Regional Plan
Canterbury Water Management Strategy
Dissolved Inorganic Nitrogen
Dissolved Oxygen
Farm Environment Plan
Freshwater Management Unit

GMP
Ha
kg/ha/yr
LWZC
MGM
mg/l

Good Management Practice
Hectare
Kilograms per hectare per year
Lower Waitaki Zone Committee
Matrix of Good Management
Milligrams per litre
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N
NAZ
NDA
NPSFM
NUG
OVERSEER®
PC5
QMCI
RMA
RPS
SPI
TLI
tN/yr
UWZC
ZIP
ZIPA

Nitrogen
Nutrient Allocation Zone
Nutrient Discharge Allowance
National Policy Statement for Freshwater Management 2014
Nutrient User Group
The OVERSEER® Nutrient Budgets software package
Plan Change 5
Quantitative variant of New Zealand's Macroinvertebrate
Community Index
Resource Management Act 1991
Canterbury Regional Policy Statement
Submerged Plant Indicators
Trophic Lake Index
Tonnes of Nitrogen per year
Upper Waitaki Zone Committee
Zone Implementation Plan
Zone Implementation Plan Addendum

2.

Major Issues Identified Through the Hearing

2.1

While the evidence of the submitters was comprehensive, a number of issues consistently arose. The
key issues have been split into Part A issues and Part B issues.
Key Issues for Part A
•
•
•
•
•

The accuracy and appropriateness of the Farm Portal.
The suitability of proxies applied in the Farm Portal, with particular attention to the fertiliser
and irrigation proxies.
Whether to amend the permitted activity thresholds, with particular attention to the area of
winter grazing.
An alternative resource consent path for properties that cannot generate accurate outputs
from the Farm Portal.
Improving the relationship between Schedule 7, Schedule 7A, Schedule 28 and the Industryagreed Good Management Practices relating to Water Quality 18 September 2015 booklet.

Key Issues for Part B
•
•
•
•
•

The accuracy and appropriateness of the Section 15B.7 outcomes and limits.
Whether Schedule 27 accounts for the nitrogen losses from resource consents granted after
1 December 2013.
Whether to amend the permitted activity thresholds, with particular attention to the area of
winter grazing.
Whether farming activities that are authorised under a water permit should be classified as a
permitted activity.
The complexity of PC5 Part B provisions.

Environment Canterbury Section 42A Report - Reply

7

CLWRP Plan Change 5 – Section 42A Report – Reply

•

Requirements to reduce nitrogen losses to 90% of the Good Management Practice Loss Rate
in the Greater Waikākahi Zone and the Hakataramea Freshwater Management Unit.
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3. Outstanding Legal Issues
Impact of Permitted water takes under section 14(3)(b) of the RMA
3.1. BCI is concerned that Schedule 7 may remove or fetter statutory rights to take water pursuant to
section 14(3)(b) of the RMA and seeks that the target Management Area: Water Use Management
(excluding irrigation water) be deleted (or otherwise clarified that it does not apply to takes
authorised by section 14(3)(b)). 1
3.2. BCI considers that monitoring and efficiency standards for stock water takes would be inconsistent
with the Resource Management (Measurement and Reporting if Water Takes) Regulations 2010 and
various policies in the CRPS. BCI also considers that the monitoring costs would not be justified by
the environmental outcomes. On that basis, Counsel for BCI submitted that:
a)

some explicit efficiency limit or monitoring requirement with no other context will
potentially be ultra vires section 14(3)(b) for reasons canvassed above; and

b) on a purposive reading of that subsection, concerns related to efficiency are already
accommodated in section 14(3)(b) because an 'unreasonable' take will be in breach, and
enforcement action would be available in such a case.
Can section 14(3)(b) takes be constrained?

3.3. The issue of whether section 14(3)(b) takes can be constrained was considered by the Environment
Court in the Variation 6 proceedings in Carter Holt Harvey Ltd v Waikato Regional Council. In
Variation 6, the Waikato Regional Council wanted to classify any section 14(3)(b) take which was not
existing prior to 15 October 2008, and when assessed in combination with all other authorised takes,
exceeded 100 percent of the primary allocable flow set out in a table, as a discretionary activity.
3.4. The effect of both the policy and rule proposed in Variation 6 was to constrain the statutory right to
take water without the need for a resource consent.
3.5. Some parties argued that such a rule was ultra vires. Section 30(4)(f) of the Act was relied on by the
parties to support this argument. Section 30(4)(f) provides, in relation to the regional council's ability
to establish rules to allocate water that:
"(4)(f)
the rule may allocate water … as long as the allocation does not affect the
activities authorised by section 14(3)(b) to (e)."
3.6. However, this argument was rejected by the Court on the basis that the authorisation to take water
pursuant to section 14(3)(b) is not unlimited. The Court stated:
Legal Submissions on behalf of BCI dated 23 August 2016 at [74]-[79]; Statement of Evidence of Eva Harris at
[234]-[236].

1
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"[111] We reject that submission. We accept the submission of counsel for the
respondent, Mr Milne, that the provisions are not ultra vires. The authorisation to take
pursuant to Section 14(3)(b) is not unlimited. The taking or use must not have, or be
likely to have, an adverse effect on the environment. There is no qualifier to
"adverse effect" so, on the face of it, any effect which is greater than de minimis would
be sufficient to terminate the statutory authorisation. The constraining provisions
proposed in Variation 6 do not "affect the activities authorised by s14(3)(b)". Rather,
what they seek to do is define the point at which a take, that would otherwise be
authorised under section 14(3)(b), has, or is likely to have, an adverse effect, and hence
fails to gain the statutory authorisation.
[112] Such an interpretation underlays good commonsense policy reasons. Those who
would likely be affected by the rule would be people undertaking new dairy
conversions since 15 October 2008, or increasing their stock numbers in catchments at
or above full allocation. The position of all existing Section 14(3)(b) takes as at 15
October 2008 is protected. Converting a forestry or dry-stock property to a dairy farm
is a capital intensive exercise. It is preferable for would be converters to have a clear
statement in the Plan of the respondent's position on when Section 14(3)(b) takes
have, or will likely have, an adverse effect and hence lose their statutory authorisation,
rather than leaving that to the vagaries of possible enforcement action."
3.7. It is clear from the face of section 14(3)(b) and the above, that the statutory right to take water for
an individual's reasonable domestic needs or the reasonable needs of an individual's animals for
drinking water is not unconstrained. The taking or use must not, or must not be likely to, have an
adverse effect on the environment. Accordingly, we consider that the Council may limit takes under
section 14(3)(b) to ensure that the taking or use does not have an adverse effect on the
environment.
3.8. In light of the above, the Council may impose restrictions on the rate of take, or the volume of water
that may be taken under section 14(3)(b) provided that the restrictions are to "define the point at
which a take, that would otherwise be authorised under section 14(3)(b), has, or is likely to have, an
adverse effect, and hence fails to gain the statutory authorisation."
3.9. A restriction on the rate of take, or the volume of water that may be taken could also be used to
define what is "reasonable" in terms of "an individual's reasonable domestic needs" or "the
reasonable needs of an individual's animals for drinking water". Such restrictions may be imposed
through planning provisions, or by adopting guidelines outside the planning provisions.
3.10. Imposing an efficiency requirement on takes pursuant to section 14(3)(b) will ensure that the taking
of water pursuant to section 14(3)(b) is reasonable in accordance with the requirements of that
section (i.e. it will ensure that takes are suitable for the number and/or type of stock) and that
adverse effects on the environment are avoided (particularly in respect of allocative efficiency and
economic effects).
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Can section 14(3)(b) takes include monitoring requirements?
3.11. The Resource Management (Measurement and Reporting if Water Takes) Regulations 2010 require
metering of consented water takes greater than 5 L/s.
3.12. The Regulations explicitly provide that a regional rule or a condition that is more stringent than these
regulations prevails over the regulations. 2 The Regulations also do not prevent regional councils
from imposing any measuring or reporting requirements, including more or less stringent
requirements than those in the Regulations, on water takes not covered by the Regulations (e.g. on
takes of freshwater of less than 5 litres/second). Accordingly, imposing monitoring requirements
(i.e. metering) on the taking of water pursuant to section 14(3)(b) of the RMA is not inconsistent with
the Regulations.
3.13. Further, as set out in the CRPS, Objective 7.2.1 identifies the values and uses of fresh water that
must be provided for and their relativity, to promote sustainable management of fresh water.
Objective 7.2.1(3) seeks to provide for any actual or reasonably foreseeable requirements for
community and stockwater supplies and customary uses. Policy 4.3.4 also provides that in relation
to water quantity, that abstraction of surface water and groundwater is managed by establishing
environmental flow regimes and water allocation regimes which provide for any existing or
reasonably foreseeable needs of surface water or groundwater for stockwater supplies (among other
things). The explanation to Policy 7.3.4 states that:
"For environmental flow and water allocation regimes to effectively manage water
resources, provision needs to be made for existing and likely future domestic and
stockwater requirements. The total quantum of water taken for individual and
community domestic and stockwater in the region is very small relative to the amounts
abstracted and used for other activities, so these takes have not always been assessed
in establishing water allocation regimes, in the past. However, as pressure on our
water resources increases and the quality of fresh water declines, there is a greater
need to assess and provide water for these uses when calculating allocation limits and
setting environmental flow regimes."
3.14. Policy 7.3.8 seeks to improve efficiency in the allocation and use of freshwater including by ensuring
that quantities of water allocated as part of a water allocation regime or by grant of water permit, is
no more than is necessary for the proposed use for all activities.
3.15. While the CRPS does seek to provide for the take and use of water for stock, it also seeks to ensure
that the taking of water is efficient. It is submitted that imposing monitoring and efficiency
requirements on the take and use of stockwater is not inconsistent with the CRPS (as was set out by
BCI). 3
3.16. Accordingly, it is submitted that imposing an efficiency limit or monitoring requirement is not ultra
vires section 14(3)(b) of the RMA.

Regulation 12(2).
Noting that the legal test is that PC5 must give effect to the CRPS in accordance with section 67(3)(b) of the
RMA.

2
3
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Vires of Policy 4.38AB
3.17. Various submitters sought the deletion of Policy 4.38AB. During the hearing, legal submissions and
evidence was presented by various parties in relation to the vires and/or appropriateness of Policy
4.38AB.
Legal discussion
3.18. The legal submissions on behalf of BCI submit that Policy 4.38AB should be deleted on the basis that
it is inappropriate and also imply that the policy may be ultra vires section 104(2) of the RMA. 4
3.19. Policy 4.38AB concerns the application of the "permitted baseline" when considering an application
for resource consent for the use of land for farming activities. Proposed Policy 4.38AB provides:
"When considering any application for resource consent for the use of land for a farming
activity, the consent authority must not disregard any adverse effect of the proposed activity
on water quality on the basis that this Plan permits an activity with that effect."
3.20. The permitted baseline concept is set out in section 104(2) of the RMA, which provides that when
considering any actual and potential effects on the environment of allowing the activity, a consent
authority may disregard an adverse effect of the activity on the environment if a national
environmental standard or the plan permits an activity with that effect.
3.21. The application of the permitted baseline provided for in section 104(2) of the RMA is left to the
discretion of the consent authority when considering a resource consent application. It is not a
mandatory consideration (as it once was). 5
3.22. Under section 67(1) of the RMA, a regional plan must state (inter alia) the policies to implement the
objectives. A policy is a course of action, and may be either flexible or inflexible, broad or narrow. A
policy can include a highly specific direction, where there may be some discretion in implementing a
policy, but "if applied remorselessly it would not cease to be a policy". 6
3.23. Essentially, Policy 4.38AB provides policy guidance that when considering an application for resource
consent for the use of land for a farming activity, the permitted baseline should not be applied in
respect of adverse effects related to water quality.
3.24. Instead, in accordance with section 104(1), Policy 4.38AB is one matter the consent authority must
"have regard to" when considering an application for resource consent in accordance with section
104(1)(b)(vi). The test of "must have regard to" under section 104(1) requires the decision maker to
give genuine attention and thought to the matters set out in section 104, but does not require
acceptance of those matters. The Courts have also cautioned that the test is not to be elevated to
Summary of submissions on behalf of Barrhill Chertsey Irrigation Limited dated 23 August 2016 at [60]-[64].
The mandatory application of the permitted baseline was set out in caselaw as per Bayley v Manukau City
Council [1999] 1 NZLR 568 (CA); and, Smith Chilcott Ltd v Auckland City Council [2001] 3 NZLR 473 (CA). The
discretionary approach set out in section 104(2) was introduced by section 44 of the Resource Management
Amendment Act 2003.
6
Auckland Regional Council v North Shore City Council [1995] 3 NZLR 18, [1995] NZRMA 424 (CA); see also
Carter Holt Harvey Ltd v Waikato Regional Council [2011] NZEnvC 380.
4
5
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one of "must give effect to", which is a stronger direction. 7 Though the specified matters must be
considered, any or all of them may be rejected or given whatever weight the decision-maker
considers appropriate. 8
3.25. It is up to the consent authority how much weight to give Policy 4.38AB when assessing an
application for resource consent. The Policy simply provides strong guidance that for one type of
consent application (namely the use of land for farming activities) the permitted baseline, in respect
of adverse effects on water quality, should not be applied.
3.26. The Policy does not override the statutory discretion to apply the permitted baseline that is set out in
section 104(2) of the RMA. Accordingly, Policy 4.38AB does not make it a mandatory requirement to
disregard the permitted baseline and the policy does not conflict with section 104(2) of the RMA.
3.27. This is analogous to the way in which objectives and policies set out in a plan can direct the consent
authority to consider and/or assess particular aspects or effects of a resource consent application
(e.g. the use of environmental offsets in particular circumstances). Similar directions are also
common in respect of the duration of resource consents for different activities and/or consent
conditions that will be appropriate for particular activities.
3.28. Accordingly, it is submitted that proposed Policy 4.38AB is not ultra vires section 104(2) of the RMA.

Scope
3.29. During the course of the hearing, the Panel asked the Council Officers to address a number of specific
questions in relation to the scope of submissions on Plan Change 5. Given the legal submissions of a
number of parties in respect of the scope of submissions, a more fulsome discussion is contained
than in the section 42A Report.
3.30. The general approach to scope is set out below, before the particular questions of the Hearing
Commissioners are addressed. For submission points where scope is in issue, a legal response has
also been included in the part of the Reply Report containing the planning discussion.
General approach to scope
3.31. As set out in the section 42A Report at pages 20-21, in reaching a decision on PC5 the Council will
have to consider the following matters:
a)

Is the submission "on" PC5, taking a cautious approach, and taking into account: 9

Foodstuffs (South Island) Ltd v Christchurch City Council (1999) 5 ELRNZ 308; [1999] NZRMA 481 (HC); Unison
Networks Ltd v Hastings District Council [2011] NZRMA 394 (HC)
8
The Warehouse Ltd v Dunedin City Council EnvC Christchurch C101/2001, 22 June 2001.
9
Clearwater Resort v Christchurch City Council HC Christchurch AP 34/02, 14 March 2003; Palmerston North
City Council v Motor Machinists [2013] NZHC 1290 at [80]-[90]; General Distributors Ltd v Waipa District
Council (2008) 15 ELRNZ 59 at [62]; Well Smart Holding (NZQN) Limited v Queenstown Lakes District Council
[2015] NZEnvC 214.
7

Environment Canterbury Section 42A Report - Reply

13

CLWRP Plan Change 5 – Section 42A Report – Reply

I.

The submission could only fairly be regarded as “on” a plan change or variation if it
is addressed to the extent to which the plan change or variation changes the preexisting status quo.
A. Whether the submission raises matters that should have been addressed in
the section 32 evaluation report? If not, the submission is unlikely to be
within the ambit of the plan change.
B.

II.

Whether the management regime in a plan for a particular resource is
altered by the plan change? If not, then a submission seeking a new
management regime for that resource is unlikely to be on the plan change.

if the effect of regarding a submission as ‘on’ a plan change or variation would be to
permit a planning instrument to be appreciably amended without real opportunity
for participation by those potentially affected, that will be a powerful consideration
against finding that the submission was truly "on" the change:
A. is there a real risk that persons directly or potentially directly affected by
the additional changes proposed in the submission have been denied an
effective opportunity to respond to those additional changes in the plan
change process?

b) Is there jurisdiction to make an amendment to PC5? 10
I.

Has a submitter raised a relevant resource management issue in its submission? This
may be in a specific or a general way.

II.

Is the change contemplated by the Hearing Commissioners fairly and reasonably
within the general scope of:
A. An original submission; or
B. Plan Change 5 as notified; or
C. Somewhere in between;
considering the following matters: 11
A. This should be approached in a realistic workable fashion rather than
from the perspective of legal nicety;
B. This requires that the whole relief package detailed in submissions to
be considered; and
C. This is a question of degree to be judged by the terms of the plan and
the content of the submissions;

III.

Was the summary of the relevant submissions fair and accurate and not misleading?

Re Vivid Holdings Ltd (1999) 5 ELRNZ 264 at [19]. General Distributors Ltd v Waipa District Council (2008) 15
ELRNZ 59 at [58]-[60]. Shaw et al v Selwyn District Council [2001] 2 NZLR 277 at [44].
11
General Distributors Ltd v Waipa District Council (2008) 15 ELRNZ 59 at [58]-[60]; Cephas Group Ltd v Tasman
District Council [2013] NZEnvC 239, at [17].
10
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3.32. Further discussion on these tests is set out below.
Is the submission "on" PC5?
3.33. Under clause 6 of Schedule 1 of the RMA, specified persons may make a submission "on it" to the
local authority.
3.34. The question of whether a submission is "on" a plan change was comprehensively discussed by the
High Court in Clearwater. Clearwater was followed by the High Court in the case of Motor
Machinists.
3.35. In Clearwater, William Young J considered that whether a submission was "on" a plan change should
be approached with a focus on the extent to which the plan change alters the plan. In adopting that
approach, the Court applied a bipartite test:
a)

First, the submission could only fairly be regarded as “on” a plan change or
variation if it is addressed to the extent to which the plan change or variation
changes the pre-existing status quo.

b)

Secondly, if the effect of regarding a submission as ‘on’ a plan change or variation
would be to permit a planning instrument to be appreciably amended without real
opportunity for participation by those potentially affected, that will be a powerful
consideration against finding that the submission was truly "on" the change.

3.36. His Honour considered that tests were important to ensure that all those likely to be affected by or
interested in the alternative methods suggested in the submission have an opportunity to
participate. If the effect of the submission "came out of left field" or proposed something
"completely novel" there might be little or no real scope for public participation.
3.37. The Court in Clearwater was concerned with challenges to the location of noise contour lines in a
variation to the proposed Christchurch City Plan. The Court held that because certain contour lines
served the same function under the variation as they did in the proposed plan, it followed that the
challenge to their location was not "on" the variation. In respect of other noise contours, where the
variation introduced provisions restricting residential development (but not changes to the location
of the contours themselves) the Court considered that the change in function, although there was no
proposed change to the location of the contours, meant that challenges to the location of those
contours were "on" the variation. 12
3.38. The Clearwater test was adopted in Motor Machinists where the Court posed questions that may be
asked to determine whether a submission can reasonably be said to fall within the ambit of a plan
change in line with the two limbs proposed by Clearwater. The Court in Motor Machinists applied
the Clearwater test as follows:

a) In terms of the first limb of the test: 13

12
13

Clearwater Resort v Christchurch City Council HC Christchurch AP 34/02, 14 March 2003.
Palmerston North City Council v Motor Machinists [2013] NZHC 1290 at [81].
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I.

Whether the submission raises matters that should have been addressed in
the section 32 evaluation report? If not, the submission is unlikely to be
within the ambit of the plan change.

II.

Whether the management regime in a plan for a particular resource is altered
by the plan change? If not, then a submission seeking a new management
regime for that resource is unlikely to be on the plan change.

b) In terms of the second limb: 14
I.

Whether there is a real risk that persons directly or potentially affected by
the additional changes proposed in the submission have been denied an
effective response to those in the plan change process? If so, then the
process for further submissions under clause 8 of Schedule 1 to the Act does
not avert that risk.
3.39. The approach to considering whether a submission is on a plan change as set out in Clearwater and
Motor Machinist was recently applied by the Environment Court in Well Smart 15 and Bluehaven
Management Limited v Western Bay of Plenty District Council. 16
3.40. In considering whether a submission is on a plan change, the High Court has also cautioned that care
must be exercised to avoid taking an unduly narrow approach. 17
Is there jurisdiction to make an amendment to PC5?
3.41. Once the issue of whether a submission is, or is not, on the plan change has been addressed, the
second issue is determining whether there is jurisdiction to amend the plan change.
3.42. First, the submission must raise a valid resource management issue (in a specific or a general way).
The decision requested must fall within the ambit of the powers and functions afforded to the
Council under the RMA.
3.43. An amendment must fairly and reasonably fall within the general scope of the submissions.
3.44. An amendment can be anywhere on the line between the proposed plan as notified and the original
submissions. Consequential changes can flow downwards from whatever point on the line is first
chosen (i.e. a change to an objective may require changes to the policies to ensure that the policies
implement the objectives). 18 Consequential changes may also flow 'upwards' as a result of accepting
a submission point (e.g. changes to the policies may be required as a result of amending the activity
status of a rule). 19

Palmerston North City Council v Motor Machinists [2013] NZHC 1290 at [82].
Well Smart Investment Holding (NZQN) Ltd v Queenstown Lakes District Council [2015] NZEnvC 214.
16
Bluehaven Management Limited v Western Bay of Plenty District Council [2016] NZEnvC 191 at [28].
17
Power v Whakatane District Council HC Tauranga CIV-2008-470-456, 30 October 2009 at [30]; General
Distributors Limited v Waipa District Council (2008) 15ELRNZ 59 (HC) at [55]-[56].
18
Campbell v Christchurch City Council [2002] NZRMA 352 (EnvC) at [20]; Clark Fortune McDonald and
Associates v Queenstown Lakes District Council (C89/2002), at [17].
19
Church of Jesus Christ of Latter Day Saints Trust Board v Hamilton City Council [2015] NZEnvC 166, at [45][47].
14
15
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3.45. Determining the scope of submissions should be approached in a realistic workable fashion rather
than from the perspective of legal nicety. This requires that the whole relief package detailed in the
submissions to be considered and is a question of degree to be judged by the terms of the plan and
the content of the submissions. 20
3.46. Submissions must be in the prescribed form, with allowance for some minor differences provided
these are not misleading. Form 5, the prescribed form generally used for submissions, provides for a
statement in a submission of the specific provisions of the proposal that the submission relates to,
with the direction "give details." The form then provides for a statement of the submission, directing
inclusion of whether the submitter supports or opposes the specific provisions or wishes to have
them amended, with reasons for those views. The form also provides for the submitter to state what
decision is sought from the local authority, directing that the submitter "give precise details." 21
3.47. There is some case law to support the position that precise details of the relief sought in a
submission are not necessary. 22
3.48. In Countdown Properties, many of the submissions did not specify the detailed relief or result sought.
Many simply pointed to deficiencies or omissions in the proposed plan. These alleged deficiencies or
omissions were found in the body of the submissions. The High Court considered that: 23
"Adopting the standpoint of the informed and reasonable owner is only one test of deciding
whether the amendment lies fairly and reasonably within the submissions filed. In our view, it
would neither be correct nor helpful to elevate the "reasonable appreciation" test to an
independent or isolated test. The local authority or Tribunal must consider whether any
amendment made to the plan change as notified goes beyond what is reasonably and fairly
raised in submissions on the plan change. In effect, that is what the Tribunal did on this
occasion. It will usually be a question of degree to be judged by the terms of the proposed
change and of the content of the submissions.
…
Persons making submissions in many instances are unlikely to fill in the forms exactly as
required by the First Schedule and the Regulations, even when the forms are provided to
them by the local authority. The Act encourages public participation in the resource
management process; the ways whereby citizens participate in that process should not be
bound by formality."
3.49. In analysing such amendments, the High Court approved of the Planning Tribunal's 24 categorisation
of them into five groups, the first four of which are permissible: 25
a)

Those sought in written submissions;

20
Countdown Properties (Northlands) v Dunedin City Council [1994] NZRMA 145 (HC); Royal Forest and Bird
Protection Society Inc v Southland District Council [1997] NZRMA 408 (HC); General Distributors Limited v
Waipa District Council (2008) 15ELRNZ 59 (HC).
21
Regulation 4 of the Resource Management (Forms, Fees, and Procedures) Regulations 2003.
22
Countdown Properties (Northlands) v Dunedin City Council [1994] NZRMA 145 (HC), Royal Forest & Bird
Protection Society v Southland Regional Council [1997] NZRMA 408 HC.
23
Countdown Properties (Northlands) v Dunedin City Council [1994] NZRMA 145 (HC) at 164-168.
24
Foodstuffs (Otago Southland) Properties Ltd v Dunedin City Council (1993) 2 NZRMA 497 at 524-529.
25
Countdown Properties (Northlands) v Dunedin City Council [1994] NZRMA 145 (HC).
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b)

Those that corresponded to grounds stated in submissions;

c)

Those that addressed cases presented at the hearing of submissions;

d)

Amendments to wording not altering meaning or fact;

e)

Other amendments not in groups (a) to (d).

3.50. A similar approach was taken in Royal Forest & Bird Protection Society v Southland Regional Council,
where the High Court held that amendments to a proposed rule did not go beyond what was
reasonably and fairly raised in submissions relevant to the plan, considering that the Act encourages
public participation in the resource management process and that the filling out of submission forms
should not be bound by formality. 26
3.51. The High Court in General Distributors recognised that a degree of specificity is required in a
submission in accordance with clause 6 of Schedule 1 and Form 5. 27 However, it endorsed the tests
in Countdown Properties and Royal Forest & Bird Protection Society Inc, as follows:
"[55] One of the underlying purposes of the notification/submission/further submission
process is to ensure that all are sufficiently informed about what is proposed. Otherwise the
plan could end up in a form which could not reasonably have been anticipated resulting in
potential unfairness.
[56] There is of course a practical difficulty. As was noted in Countdown Properties at 165,
councils customarily face multiple submissions, often conflicting, and often prepared by
persons without professional help. Both councils, and the Environment Court on appeal, need
scope to deal with the realities of the situation. To take a legalistic view and hold that a
council, or the Environment Court on appeal, can only accept or reject the relief sought in any
given submission would be unreal.
[57] The Act recognises this. Clause 14(2) requires only that the provision or matter has been
referred to in the submission.
[58] In relation to amendments proposed to plan changes, the Court in Countdown Properties
formulated the following test at 166:
'The local authority or Tribunal must consider whether any amendment made to the plan
change as notified goes beyond what is reasonably and fairly raised in submissions on the
plan change. … It will usually be a question of degree to be judged by the terms of the
proposed change and of the content of the submissions.'
[59] In Royal Forest and Bird Protection Society Inc, 28 Pankhurst J at 413 adopted the
Countown Properties test and went onto comment as follows:

Royal Forest & Bird Protection Society v Southland Regional Council [1997] NZRMA 408 HC.
General Distributors Ltd v Waipa District Council (2008) 15 ELRNZ 59 at [54].
28
Royal Forest and Bird Protection Society Inc v Southland District Council [1997] NZRMA 408 (HC)
26
27
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' … it is important that the assessment of whether any amendment was reasonably and fairly
raised in the course of submissions, should be approached in a realistic workable fashion
rather than from the perspective of legal nicety.'
[60] This approach requires that the whole relief package detailed in submissions be
considered when determining whether or not the relief sought is reasonably and fairly raised
in the submissions — see Shaw et al v Selwyn District Council [2001] 2 NZLR 277 at [44].
[61] Here the change to the explanation to objective C04 was not specifically sought in any
submission or further submission. NTC's submission supported the plan change, and
highlighted the features of large format retailing which potentially make it inappropriate
within the Town Centres zones. It did not however seek to change the explanation to
objective C04. The submission as a whole did not contain anything which approximates the
wording or the approach contained in the proposed explanation. Rather the submission
endorsed the plan change as notified, recorded that it incorporated “appropriate provisions”,
and sought that it be approved without amendment. In my view it cannot be said that the
change to the explanation to objective C04 falls fairly and reasonably within the scope of
NTC's submission."
3.52. The approach set out in General Distributors was endorsed by the High Court in Motiti Avocados Ltd
v Minister of Local Government [2013] NZHC 1268 and the Environment Court in Environmental
Defence Society Inc v Otorohanga District Council [2014] NZEnvC 70.
3.53. Although a submission must state what decision is sought, in line with the above cases, it is
submitted that this does not require a submitter to go so far as to provide a track change version of
the amendments that they seek, and more general wording will suffice, so long as the reader is
adequately informed of the amendments sought. This is reflected in the participatory nature of
public processes, including the plan change process, under the RMA.
3.54. Finally, alterations to a plan change or variation that would not broaden the plan change beyond the
limits of what was originally requested, nor extends it beyond what is reasonably and fairly to be
understood from the content of submissions, or prejudice anyone who failed to lodge a submission
on the original request, is within jurisdiction. Amendments required for clarity and refinement of
detail are allowed on the basis that such alterations are considered to be minor and un-prejudicial. 29
3.55. In light of the case law set out above, the particular questions of the Hearing Commissioners that
were asked during the hearing on Plan Change 5 are discussed below.
In situations where the LWRP makes an activity prohibited (i.e. exceeding the nitrogen
baseline) and Plan Change 5 does not change this (i.e. exceedance of the nitrogen baseline is
still prohibited under Plan Change 5), is there any scope to change the activity classification?

3.56. This question from the Hearing Commissioner arose during the presentation of the evidence of Ms
Murchison on behalf of JG and LM Murchison (submission 67179), JKW Hoban and Others
(submission 67198).

Oyster Bay Developments Limited v Marlborough District Council EnvC Blenheim C081/2009, 22 September
2009 at [22]-[23] and [46]; General Distributors Ltd v Waipa District Council (2008) 15 ELRNZ 59 (HC).
29
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3.57. Ms Murchison's evidence discusses (among other things) amendments to the nutrient management
rules, Rules 5.48A and 5.51A, in PC5 so that the exceedance of the nitrogen baseline in the Red and
Lake zones, is not classified as a prohibited activity (and is instead classified as a non-complying
activity). 30
3.58. As a result of this suggested amendment, the Panel asked the Council Officers to consider whether,
in situations where the LWRP makes an activity prohibited (i.e. exceedance of the nitrogen baseline)
and PC5 does not change this activity classification (i.e. it is still prohibited), there is any scope to
change the activity classification.
3.59. This is a question of whether the amendments raised in Ms Murchison's evidence (and as sought in
the submission of JG and LM Murchison (and others)) are "on" the Plan Change.
3.60. Plan Change 5 seeks to introduce a new nutrient management framework into the LWRP, including
substantial amendments to the policy and rule framework. In this respect, the submission does
relate to a management regime that is being altered by PC5 (as per the test in Clearwater and Motor
Machinists as discussed above).
3.61. As set out in the Section 32 Report, in Red zones and Lake zones, exceeding the nitrogen baseline will
remain a prohibited activity under PC5 (as it is in the LWRP). 31
3.62. When viewed in isolation, this is retaining the status quo of the LWRP. However, the amendments to
the policy and rule framework in respect of the use of land for farming in the red and lakes zones
indicate that an assessment is required as to whether prohibited activity remains appropriate in light
of the new framework. This is analogous to the Court's decision in Clearwater regarding changes to
the contour lines being on the variation due to changes in function of the various rules.
3.63. The Public Notice of the proposed Plan Change also set out that changes were being made to the
nutrient management rules in respect of the use of land for farming activities. Accordingly, people
directly or potentially directly affected were on notice as to proposed amendments to the various
nutrient management rules, including those changes proposed in the submission of JG and LM
Murchison (and others).
3.64. Accordingly, it is submitted that the requested amendments to Rules 5.48A and 5.51A are "on" the
Plan Change.
3.65. In respect of scope to make the amendment, the submission by JG and LM Murchison (submission
67179) requested deletion of the relevant Red zone and Lake zone and replacement with new
provisions, that included non-complying activity status for exceedances of the nitrogen baseline. 32
Accordingly, there is scope to amend PC5 so that exceedance of the nitrogen baseline in the Red
zone or Lake zone is a non-complying activity (notwithstanding the Council Officer's
recommendations as to this amendment).
Evidence of L Murchison at [86]-[89].
Section 32 Report at 4-7.
32
JG and LM Murchison (submission 67179) at pages 8-9, 11-13; seePC5LWRP-2008, PC5LWRP-2019,
PC5LWRP-2077 and PC5LWRP-2827.
30
31
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If under the LWRP (i.e. the status quo) Farm Environment Plans are required, and the PC5
rules also require Farm Environment Plans, is there any scope to amend Plan Change 5 in the
way requested by the submitter (i.e. to delete the requirement to prepare a Farm
Environment Plan as a mandatory requirement)?

3.66. The above question was raised by the Hearing Commissioners during the presentation of evidence
on behalf of Beef and Lamb.
3.67. Beef and Lamb's submission requests that PC5 is amended so that Schedules 7 and 7A are
withdrawn. 33
3.68. The Statement of Matt Harcombe that was presented to the Hearing Panel on behalf of Beef and
Lamb states that Schedule 7A (Management Plans for Farming Activities) undermines the voluntary
engagement of farmers and is a barrier to encouraging farmers who carry out permitted activities to
engage in the development and implementation of a Farm Environment Plan. 34 At the hearing on
Plan Change 5, Mr Harcombe discussed the benefits of adopting a voluntary regime for preparing
Farm Environment Plans (and presumably Management Plans under Schedule 7A).
3.69.

Schedule 7A was introduced by Plan Change 5 to provide for Management Plans to be prepared as a
condition of permitted activity rules regulating the use of land for farming activities. Accordingly, in
respect of Beef and Lamb's request to delete Schedule 7A, it is submitted that this submission point
is "on" the Plan Change. It is also submitted that there is scope in submissions to amend Plan
Change 5 to delete 7A. 35

3.70.

In respect of Beef and Lamb's submission in relation to Schedule 7, the LWRP rules for the use of land
for a farming activity require the preparation of a Farm Environment Plan (in accordance with
Schedule 7). Plan Change 5 seeks to amend the nutrient management framework (i.e. policies and
rules) along with aspects of Schedule 7 in relation to the content of a Farm Environment Plan. The
proposed nutrient management rules seeking to be inserted by Plan Change 5 retain the
requirement for farming activities to prepare a Farm Environment Plan.

3.71.

Plan Change 5 seeks to amend the nutrient management framework as it relates to the use of land
for farming activities. It is submitted, that taking a cautious approach in line with case law, that
amendments to the rules so that the preparation of a Farm Environment Plan is a voluntary
requirement, is "on" Plan Change 5.

3.72.

The submission of Hurunui SNA Group and Rural Advocacy provides some scope if the Panel was
minded to amend the rules to adopt a nutrient management regime where the preparation of a
Management Plan and/or Farm Environment Plan is voluntary.

Beef and Lamb also requests that a new Schedule 7 and Schedule 7A are prepared in consultation with the
industries that developed the GMPs adopted by Plan Change 4 and now forming part of the CLWRP. However,
for the reasons discussed in the Section 42A Report, it is submitted that this part of Beef and Lamb's
submission is not "on" PC5. See Section 42A Report at paragraphs 3.63-3.68.
34
Hearing Statement of Matt Harcombe on behalf of Beef and Lamb dated 23 August 2016 at paragraphs 5460.
35
E.g. PC5LWRP-1484.
33
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3.73.

Whether the amendment should be accepted is a matter of appropriateness, which is discussed in
the Section 42A Report at paragraph 8.228 and at paragraph 4.76 below.

Scope – Alternative Schedule 28 proxies
3.74.

The alternative proxies proposed by some submitters also raise scope issues.

3.75.

Many submissions sought to delete or amend the fertiliser and / or irrigation proxies to (inter alia)
address issues with the coding of the proxies. However, the submissions did not request specific
relief in respect of amendments to the either the fertiliser or irrigation proxies.

3.76.

Further, none of the submissions included a formula for any alternative proxy. Instead, submitters
provided alternative wording in evidence (e.g. on behalf of Irrigation NZ and DairyNZ). The scope in
respect of amendments to the fertiliser and irrigation proxies is discussed below.

Alternative Fertiliser Proxy
3.77.

In respect of the fertiliser proxy, the submission of DairyNZ requests the "most specific" relief, being
to:
"[R]emove Method s28.3 from the Schedule. Alternatively, should an alternative methodology
be required, an N surplus calculation will be tested and prepared for submission as technical
evidence."

3.78.

It is submitted that this relief requested does not contain anything which approximates the wording
or the approach contained in the evidence of Dairy NZ and is unlikely to meet the level of specificity
required in a submission to provide scope for a change to the fertiliser proxy, nor does it adequately
inform a reader of the submission of the amendments eventually sought.

3.79.

Notwithstanding the challenge in relation to scope for the amendments to the fertiliser proxy, the
merits of the amendment are discussed at 4.13-4.26 of this report.

Alternative irrigation proxy
3.80.

In respect of the irrigation proxy, Irrigation NZ sought changes to the irrigation proxy and put
forward two options in its submission, as follows:
"There are two options to address the issues with the irrigation modelling rules:
•

Develop a new 80% irrigation application efficiency modelling rule. Of the
95% of each irrigation application that makes it to the soil (this accounts for
5% delivery system and evaporative losses), 20% is lost to drainage and
80% available for plant use.

•

Refine the current irrigation modelling rule so it truly reflects a travelling
irrigator scenario. Note: the second option would also need to be related to
the ‘no less than 80% efficiency irrigation application efficiency’ policy.

Both options will be worked through and evidence given at the hearing. The intention being
to provide a solution to the current issue with the irrigation modelling rules."
Environment Canterbury Section 42A Report - Reply
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3.81.

The legal submissions on behalf of Irrigation NZ describes the changes to the proxies as either the
"preferred" or "alternative" relief, as follows: 36
a) Replace the notified Method s28.4 with parts of the Table s28 in Appendix A of Mr Mclndoe's
primary evidence, so that:
i.

Mr Mclndoe's centre pivot irrigator values are used for all soils with a PAW60 of less
than 60mm; and

ii.

Make consequential amendments to the irrigation proxy to correctly refer to the
above changes to Method s28; or as alternative relief

iii.

the values in Mr Mclndoe's Table s28 replace those used in Method s28.4.

iv.

Counsel for Irrigation NZ submitted that both options are within the scope of
Irrigation NZ's request for a Portal rule that allows 20% of applied water to be "lost"
to drainage. 37

3.82.

It is submitted that there is some scope to amend the irrigation proxy on the basis of the submission
from Irrigation NZ. However, it appears that such scope would be limited to the preferred relief, set
out at paragraph 3.81(a) above. Arguably, those changes would fall within the changes sought in the
primary submission.

3.83.

In terms of the alterative relief, it is submitted that the evidence produced by Irrigation NZ, including
the values that Mr McIndoe sought to have include in Table s28, go beyond the changes sought by
Irrigation NZ in its primary submission.

4.

Part A - Issue-by-Issue Response

Overall Evaluation
4.1

PC5 is a two-part plan change to the CLWRP. Part A amends the region-wide nutrient management
provisions and Part B includes provisions for the Waitaki.

4.2

Some of the key concepts introduced by Part A of PC5 include:

36
37

•

GMP recognition: following the direction set by Policy 4.11 of the operative CLWRP, GMP has
been adopted as a fundamental part of the CLWRP farming provisions.

•

The Farm Portal: an instrument designed by the Canterbury Regional Council that enables
farmers to access the outputs of the Matrix of Good Management project. The Farm Portal
enables land holders to spatially locate their property and establish what PC5 provisions
apply. The Farm Portal also enables farmers to calculate the nutrient limit for their farming
activity that represents GMP, primarily through using the ‘proxies’ included in Schedule 28 of
PC5.

Legal Submissions on behalf of Irrigation NZ dated 23 August 2016 at [11]-[12].
Legal Submissions on behalf of Irrigation NZ dated 23 August 2016 at [35]-[39].
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4.3

•

Baseline GMP Loss Rate: a concept used throughout the PC5 provisions which serves a
similar purpose to the nitrogen baseline that currently exists in the CLWRP, in that it acts as a
property based nitrogen limit. The Baseline GMP Loss Rate represents the average nitrogen
loss rate, as estimated by the Farm Portal, for the farming activity carried out during the
2009-2013 period, if operated at GMP. It has been introduced to lessen the effect of
‘grandfathering’ or allocating nutrients based on historic poor performance. It does this by
allocating a nitrogen discharge allowance based on GMP over the nitrogen baseline period.

•

Narrative Permitted Activity Thresholds: descriptions of higher-risk activities are used, rather
than nitrogen loss rate numbers, which removes compliance uncertainty arising from
OVERSEER® version changes. The narrative thresholds relate to areas used for irrigation or
winter grazing.

•

Amendments to Schedule 7 and a new Schedule 7A: these schedules introduce requirements
for consented activities (Schedule 7) and permitted activities (Schedule 7A) that were
informed by the Industry Agreed Good Management Practices.

As was explained in section 4 of the Section 42A Report, Part A of PC5 is an integrated package of
improvements to the CLWRP. The components of Part A of PC5 are an integrated package, in that
they are reliant upon each other, and together act to maintain or improve water quality. Some
submitters have sought the deletion of components of PC5. In my opinion, simple deletion of
components will likely render the planning framework contained in PC5 less effective. This integrated
package aims to:
•

•
•

•
•

Maintain water quality where it is not overallocated or improve water quality where water
quality is overallocated. These are clear requirements from the NPS-FM, and are a
touchstone against which the requests of submitters have been considered.
Improve the effectiveness of the CLWRP provisions, through improving focus on the activities
that have more significant nutrient losses, and embedding GMP across all farming activities.
Provide a simplified and more effective start point for sub-region plan change processes
through better information gathering via the Farm Portal, a consistent and equitable set of
plan provisions that apply across the region, with a clear framework for incorporating GMP.
Enable flexibility of land use, through maintaining a focus on managing outputs from farming
activities, rather than inputs.
Increase certainty, through the reduced reliance on OVERSEER®-based numeric limits for
permitted activities, and providing a simple tool through the Farm Portal to manage future
OVERSEER® updates.

The Farm Portal
4.4

38

The Farm Portal has been described in some detail in the Section 42A Report, 38 and a presentation
outlining its operation was made at the commencement of the PC5 hearing. The Farm Portal is simple

Paragraphs 4.21 to 4.23 and 6.52 to 6.56
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in its intent, in terms of interpreting and applying GMP to individual farms, if rather complex in its
behind-the-scenes operation.
4.5

A number of submitters have raised issues with the Farm Portal, ranging from expert evidence
through to lay witnesses. A considerable support programme is active within the Canterbury Regional
Council to enable effective use of the Farm Portal by individual farmers, as well as efforts to improve
the functionality and ease of use of the Farm Portal.

4.6

A second use of the Farm Portal is to collect information from individual farming activities in order to
inform catchment-scale monitoring and management.

4.7

The Farm Portal applies a range of “proxies” to OVERSEER® files that are uploaded by individuals.
These proxies are based on the industry agreed good management practices and are contained in
Schedule 28.

4.8

The Farm Portal was the product of an extensive development programme, involving industry groups.
While this of itself does not establish that it cannot be improved upon, it is my opinion that the
analysis of different options in the Section 32 Report, 39 the analysis of the submissions in the Section
42A Report, 40 and the further analysis described below, identify that it is an appropriate and effective
mechanism to use to assist with achieving Objective 18 and Policy 4.11 of the operative CLWRP.

“Accuracy” of the Farm Portal
4.9

Several submitters questioned whether the Farm Portal provides accurate estimates of nitrogen loss
from farming activities performing at GMP. Submitters such as BCI and RDR contend that many farms
considered to be operating at GMP (receiving “A” audit grades) 41, would need to reduce nitrogen
losses significantly to comply with Baseline GMP Loss Rates. BCI state that on average, BCI farms
would be required to reduce nitrogen loss rates by 28% to meet the Farm Portal-generated Baseline
GMP Loss Rate number, while RDR contend that the difference is greater, averaging some 39%.

4.10

In line with undertakings given at the hearing and following a request to the submitters from
Canterbury Regional Council counsel (Mr Maw) BCI, Fonterra and RDR supplied several OVERSEER®
files, on an anonymous and confidential basis, along with associated audit information where this was
available. To understand the differences between the OVERSEER® outputs and the Farm Portal
generated numbers, Canterbury Regional Council staff reviewed these files against the OVERSEER®
Best Practice Input Standards and the relevant proxies, using their experience dealing with
OVERSEER® files and Farm Portal processes.

4.11

A summary memoranda is attached to this Reply Report, as Appendix B, which identifies the reasons
for the differences between the OVERSEER® files for the properties that submitters contend are “at
GMP” and the Farm Portal outputs. In summary, the differences can be explained relatively simply,
and relate mainly to the way irrigation information has been inputted and fertiliser use. Subject to

Section 7.1 of the Section 32 Report and the supporting technical documents, such as Ragnarsson and
Stiven, The Farm Portal – System Description and Requirements Document, Environment Canterbury, January
2016.
40
Paragraphs 6.57 to 6.94
41
BCI had undertaken a number of audits of Farm Environment Plans, and audit grades were given by BCI.
39
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the comments in paragraph 11 of the memoranda, the outputs of the Farm Portal for these farms are
considered to be reasonable and appropriate.
Recommendation:
4.12

Continue use of the Farm Portal as an integral part of PC5.

Schedule 28
4.13

Submitters including Irrigation NZ, Dairy NZ and FANZ consider certain modelling proxies applied in
the Farm Portal to be inappropriate and therefore seek alternative modelling proxies relating to
irrigation and fertiliser application.

4.14

Considerable evidence was presented at the hearing, in the main from:
•
Mr McIndoe for Irrigation NZ
•
Mr Metherell and Mr Hansen for Ravensdown
•
Dr Ledgard and Dr Thorrold for Dairy NZ

4.15

The Hearing Commissioners requested that the alternative proxies proposed by submitters be
analysed with respect to the comparative nitrogen loss effect on an individual property and
catchment-wide scale, and that this analysis be provided in the Reply Report.

4.16

Modelling of the alternative proxies has been undertaken through a multi-step process:
a.
Recoding the existing irrigation and fertiliser proxies in the Farm Portal to reflect the
alternative proxies sought in submissions.
b.
Canterbury Regional Council Officers liaising with Irrigation NZ and Dairy NZ to ensure that
the recoding of the respective proxies accurately reflected the alternative proxies sought in
evidence.
c.
This recoding resulted in several different versions of the Farm Portal, enabling a comparison
against the base MGM OVERSEER® files, and the OVERSEER® files provided by submitters,
through each of the Farm Portal variants.
d.
Reporting.

4.17

The results of the more detailed analysis of the proxies are attached in Appendices C, D and E.
Appendix C is a plain-English summary of the reporting and answers to the Hearing Commissioners’
key question, in relation to the impact of the alternative proxies on nitrogen discharges.

4.18

In addition, a number of the OVERSEER® files proved by BCI, RDR and Fonterra were used to compare
the various proxies. Results from this comparison are in the latter part of the memorandum attached
in Appendix B.

4.19

Also apparent from the reporting, is the refinement of the positions of the key submitters over time.
The original submissions from Irrigation NZ and Dairy NZ, set out below, contain relatively few details
regarding the actual changes sought to Schedule 28. The evidence provided set out additional detail,
and the interactions between the Canterbury Regional Council and the submitters resulted in further
refinement to enable adequate modelling.
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Irrigation NZ – Original Submission
4.20

Irrigation NZ supports the Farm Portal approach. However, Irrigation NZ sought, in its original
submission, changes to Schedule 28 as follows:
Irrigation NZ supports Dairy NZ’s submission on the fertiliser proxy.
Irrigation NZ seeks changes to the irrigation proxy:
Irrigation and Water Use: There are two options to address the issues with the irrigation
modelling rules:
Develop a new 80% irrigation application efficiency modelling rule. Of the 95% of each
irrigation application that makes it to the soil (this accounts for 5% delivery system and
evaporative losses), 20% is lost to drainage and 80% available for plant use.
Refine the current irrigation modelling rule so it truly reflects a travelling irrigator scenario.
Note: the second option would also need to be related to the ‘no less than 80% efficiency
irrigation application efficiency’ policy.
Both options will be worked through and evidence given at the hearing. The intention being
to provide a solution to the current issue with the irrigation modelling rules.

4.21

The evidence and supplementary evidence of Mr I McIndoe, on behalf of Irrigation NZ, seeks several
specific refinements to Schedule 28 and provides details of the modelling to be undertaken.

Dairy NZ – Original Submission
4.22

The Dairy NZ submission, in relation to the Fertiliser proxy requests the following relief:
Remove Method s28.3 from the Schedule.
Alternatively, should an alternative methodology be required, an N surplus calculation will be
tested and prepared for submission as technical evidence.

4.23

There is considerable discussion in the submission on Dairy NZ’s concerns with the as-notified
Schedule 28 proxies, especially in relation to fertiliser.

4.24

The evidence of Dr B Thorrold provides considerably more detail on the alternative “N surplus” proxy,
including a formula for the proxy, at paragraph 5.5 of his evidence.

Conclusion
4.25

In summary, it would appear that:
a.

The Irrigation NZ “alternative” irrigation proxy has relatively low impact on nitrogen loss rates,
and is potentially ‘closest’ to the Irrigation NZ submission content.
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4.26

b.

The Irrigation NZ “preferred” irrigation proxy has a greater impact on overall nitrogen losses,
particularly for dairy platforms when considered in the analysis of actual farm OVERSEER® files,
as set out in Appendix B. There are other issues that would need to be overcome before it could
be implemented.

c.

The Dairy NZ fertiliser proxy also seems to make relatively modest catchment-wide differences,
but seems to reward those with historically high fertiliser use, in the manner of ‘grandparenting’.
The Dairy NZ proxy would appear to be difficult to implement for some farming types, such as
cropping.

d.

For each of the above three alternative proxies, the detail included in the original submissions
regarding what actual changes would be made to Schedule 28 is limited. This is particularly so in
relation to the fertiliser proxy. In both cases the submitters acknowledge, in the submissions,
that more detail will be provided at the hearing, which did occur.

Throughout this process, I have been mindful that the proxies were developed in co-ordination with
industry groups, with a primary aim of quantifying the narrative descriptions of GMP in the Industryagreed Good Management Practices relating to water quality booklet, 18 September 2015. While
the analysis shows only modest overall impact, in my view, it has not been made clear that the
submitters’ proxies are technically ‘better’ than the PC5 proxies. I am therefore not recommending
any change to Schedule 28.

“Sinking Lid”
4.27

A small number of submitters, including Fonterra and Ngāi Tahu, raised the issue of whether the PC5
provisions resulted in a “sinking lid”. The submitters contend that this “sinking lid” has the effect of
reducing nitrogen losses over the long term, due to the interactions in the policies and rules of PC5,
that requires farming operations to be at the lesser of the Baseline GMP Loss Rate or the GMP Loss
Rate.

4.28

This was advanced in some detail in the evidence of Mr Willis for Fonterra, where the concept was
opposed. Mr Willis also answered, in written form, some questions from the Hearing Commissioners
on this topic. Ngāi Tahu were generally supportive of the concept of a “sinking lid”, particularly as
they considered that it, in part, answered their request for continuous improvement in terms of
reductions in nutrient discharges.

4.29

Ngai Tāhu’s evidence is clear that there should be continual improvement, focussed on the highest
leaching activities:
6.6

6.7

In the absence of expert evidence to evaluate the conclusions reached in the section 42A
Report I am unable to provide a level of confidence and assertions that the new Rules
address the concerns of Ngā Rūnanga with regard to continued nitrogen reduction. I am
unable to confirm that the proposed Rules do not continue to reward high polluters, nor
offer any requirement to reduce levels over time.
I think this makes it more important that Ngā Rūnanga concerns are addressed in the
Plan, and in particular, provide certainty that the Plan does not simply lock in farming
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activities to nitrogen loss levels and shows continued improvement in nitrogen to below
the Good Management Practice Loss Rate… 42
4.30

The evidence of Mr Willis sought deletion of the relevant provisions. When questioned on this, Mr
Willis responded in writing with a modification of the position, resulting in an additional policy and
changes to the matter of discretion in the relevant rules.

4.31

In my opinion, the question of whether there is a “sinking lid” and if there is, whether this ought to be
changed, goes to the heart of the PC5 provisions. One of the fundamental objectives of the CLWRP is
that all farming activities are carried out in accordance with GMP, after a given adjustment
timeframe. In part, this is achieved by the dual approaches of the Farm Portal, which will generate a
GMP Loss Rate for the activity that is being undertaken on the property, and a FEP process, where the
GMPs are embedded, at a farm scale, in a manner that is relevant for the specific property, and are
auditable. These two tools give confidence that an individual farming operation is operating at GMP.

4.32

Essentially, the question is whether the policy position of requiring the lesser of the GMP Loss Rate or
Baseline GMP Loss Rate would unduly constrain farming operations.

4.33

In my opinion, the notified PC5 rules do not incorporate a “sinking lid” – the restrictions don’t become
greater over time. Rules, such as Rule 5.44B and 5.45A allow a farming activity to increase above its
current GMP Loss Rate provided that the loss rate is below the Baseline GMP Loss Rate, without
triggering a different activity status. This enables flexibility for farmers to respond to changing
personal circumstances and market conditions.

4.34

Having considered the evidence of Mr Willis, and the subsequent answers to questions, I am of the
opinion that the policy and rule framework, in terms of the policies and the matters of control or
restrictions on discretion, do impose a limited degree of “downward pressure” on nutrient discharges,
particularly in Red Nutrient Allocation Zones, without going so far as to be a “sinking lid”. In my view,
this limited downward pressure is an appropriate policy position.

4.35

On that basis, it is my opinion that in situations Mr Willis has identified, such as droughts or
temporary reductions in farming intensity, possibly due to ill health or family circumstances, there
would be a reasonable case for a landowner to seek either resource consent or a variation of consent
conditions to undertake a change in farming operations, such that the Baseline GMP Loss Rate
continues to be met, but the GMP Loss Rate may be exceeded.

Consenting Exceptions
4.36

42
43

Many submitters, including Fonterra, Dairy NZ and Ravensdown seek amendments that provide an
‘alternative consent path’. As explained in the Section 42A Report, 43 the submitters have identified a
range of methods by which this alternative consent path could be incorporated into the policy and
rule framework. This is partly based on the range of circumstances the submitters consider would be
appropriate for an alternative consent path. As is discussed in the Section 42A Report, many

Evidence of Treena Lee Davidson
From paragraph 6.139
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submitters seek the path as an alternative to the Farm Portal process, available at the discretion of
any applicant.
4.37

The Hearing Commissioners have requested that this Reply Report articulate an alternative consent
path, irrespective of whether this approach is ultimately recommended by the Officers.

4.38

At the outset, it is important to note that the notified version of PC5 does contain an “alternative
path”, in the form of the definition of Baseline GMP Loss Rate, which enables the use of the nitrogen
baseline, if the Farm Portal is unable to generate a loss number. The nitrogen baseline definition
enables the use of an alternative model to OVERSEER®. While not explicit, the evidence of submitters
was clear, that such path is considered insufficiently broad by submitters. It is also clear that if an
“alternative path” is included in PC5, this aspect of the Baseline GMP Loss Rate definition is redundant
and should to be deleted.

4.39

As I understand it, some real nitrogen loss differences can arise where the range of farming systems,
and in particular arable and horticultural crop types, are not explicitly recognised in OVERSEER®. The
OVERSEER® Best Practice Input Standards suggest that the closest suitable crop type be selected from
the available crop-type options. As I understand it, there is no particular guidance as to what option
should be chosen and no particular guidance as to when none of the options are appropriate to use.
That said, OVERSEER® is constantly improving, and the range of farming systems and crop types being
recognised increases over time.

4.40

The Section 42A Report outlined the range of submitter requests and concluded that the overall risks
associated with an alternative path would outweigh the potential benefits. These risks centred on a
significant number of applicants having their property-level nitrogen loss limit set through an
alternative path, likely resulting in unwarranted variation between limits set for farming activities. In
all likelihood, it would also increase overall nitrogen losses 44, which would be a particular problem in
fully or over-allocated catchments.

4.41

In evidence, several submitters advanced alternative views, and during questioning there appeared to
be acknowledgment by some witnesses that such a path should only be available through a confined
set of “entry criteria” to the policy and rule framework.

4.42

If this would mean that the alternative consent path would be utilised more in the manner of
“exceptional circumstances” rather than at the discretion of any applicant, then I am of the view that
the principal risks of the approach would be avoided. I am of the opinion that only farming activities
where the Farm Portal is not capable of generating a realistic Baseline GMP Loss Rate (primarily due
to OVERSEER® functionality) should meet the entry criteria for this path. In addition, circumstances
may apply where a farm is situated across the boundary of the CLWRP area, or across a sub-zone
boundary, such that different rules apply to part of the property. In this case, the Farm Portal may
generate loss rates, but they may only apply to part of the property, such that a property-specific
resource consent is the only reasonable option.

While this has not been the subject of technical analysis, logic would suggest that if use of the Farm Portal
was considered, in a particular case, to generate a “high” number, the alternative path would not be used.
Conversely, if the Farm Portal generated a “low” number, the alternative path would be more likely to be
used, hence overall, the amount of nitrogen able to be discharged in a catchment is likely to increase if a
widely available alternative path was incorporated into PC5.
44
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4.43

On this basis, it is recommended that an “exceptions path” be included, with both a policy and set of
relevant rules with a constrained entry criteria. Specific wording for such an entry criteria are not
contained within the submissions. However, such a consent path, of more limited application, is
considered to fall somewhere between the existing PC5 provisions and the much broader alternative
path sought by several submitters.

4.44

In my opinion, the entry criteria to the exceptions path should be:
a.

b.
c.
d.

that OVERSEER® is not capable of modelling the farming system, to the extent that
an alternative model has been approved as per the definition of ‘nitrogen baseline’,
or in the case of arable or horticultural farming, the crop types on the property are
not listed in the available crop types in OVERSEER®; and
in Red and Lake NAZs, the nitrogen baseline is not exceeded; and
a Farm Environment Plan is prepared in accordance with Schedule 7 and submitted
with the application for resource consent; or
the property lies across a sub-region or CLWRP boundary, such that different
farming rules apply to different parts of the property;

4.45

The policy, to guide decision-making, should strongly encourage the application of the relevant GMPs
from the Industry-agreed Good Management Practices Relating to Water Quality 18 September 2015
booklet, and the proxies in Schedule 28 to the farming system, in order to generate a nitrogen loss
rate that is equivalent to the Baseline GMP Loss Rate.

4.46

Discretionary activity status is considered appropriate for this rule. In my opinion, there are a wide
range of matters that may be relevant for such activities, to the extent that defining a set of
restrictions on discretion that would encompass all matters is likely to render restricted discretionary
activity meaningless. Similarly, as these activities are not necessarily inappropriate, as the resource
consent process is triggered by the acknowledged inability of the Farm Portal to appropriately predict
GMP Loss Rates, in my opinion a non-complying activity is also not appropriate.

4.47

As the entry criteria is described above, it is highly unlikely that any pastoral based farming activity
would be able to meet the entry criteria for this rule. Further, a small proportion of a property in a
non-pastoral farming system ought not to be able to take advantage of this rule framework for the
entire farming operation. An arbitrary percentage is suggested, to ensure that such a proportion is
not trivial.

4.48

Overall, I am of the opinion that a process that enables the consideration of resource consent
applications for the “exceptions” is an appropriate way to manage these farming activities where the
Farm Portal simply does not work appropriately. In my opinion, it is better practice for these
exceptions to be managed appropriately, through a specific resource consent with flexibility to bring
the farming system into the Farm Portal in the future, than to ignore some of the complexity of
farming systems, leading to potentially inequitable outcomes.

Recommendation:
4.49

Include new Policies 4.XX and 4.XY:
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4.50

4.XX

Recognise that in limited situations use of the Farm Portal may not generate Baseline GMP
Loss Rates or GMP Loss Rates, and in those circumstances, ensure that those farming
activities operate with nutrient losses that are equivalent to good management practice.

4.XY

In circumstances where Policy 4.XX applies, the granting of a resource consent will only be
considered if:
(a)
in any part of the property within a Red or Lake Nutrient Allocation Zone, the
nitrogen baseline is not exceeded; and
(b)
a Farm Environment Plan prepared in accordance with Schedule 7 is submitted with
the application; and
(c)
the application includes an assessment of a nitrogen loss rate that equates to the
Baseline GMP Loss Rate and the GMP Loss Rate for the farming sector concerned;
and
if a resource consent is granted, a review condition is imposed that enables the review of the
resource consent if the Farm Portal or OVERSEER® are amended such that the farming system
can be modelled

Include new Rules 5.XX and 5.XY:
5.XX

Despite Rules 5.44B to 5.59A, and on a property greater than 10 hectares in area, the
use of land for a farming activity where either:
a.
more than 25% of the land area is utilised for a farming activity that
comprises an animal or crop type that is not available as an option to select in
OVERSEER® and the OVERSEER® Best Practice Input Standards do not specify
an available alternative; and
b.
the Baseline GMP or Good Management Practice Loss Rate is not able to be
modelled by the Farm Portal; or
c.
despite (a) and (b), the property includes land in more than one sub-region,
where those sub-regions have different nutrient management rules, or land
where nutrient management rules of this Plan do not apply;
is a discretionary activity, provided the following conditions are met:
1.
The nitrogen loss calculation for any part of the property within a Lake or Red
Nutrient Allocation Zone does not exceed the nitrogen baseline; and
2.
A Farm Environment Plan has been prepared for the property in accordance
with Part A of Schedule 7 and is submitted with the application for resource
consent; and
3.
The application includes an assessment of the nitrogen loss rates (for both the
nitrogen baseline and nitrogen loss calculation period) for the farming activity if
operated at Good Management Practices that are equivalent to those set out in
Schedule 28.

5.XY

Despite Rules 5.44B to 5.59A, and on a property greater than 10 hectares in area, the
use of land for a farming activity where either:
a.
more than 25% of the land area is utilised for a farming activity that
comprises an animal or crop type that is not available as an option to select in
OVERSEER® and the OVERSEER® Best Practice Input Standards do not specify
an available alternative; and
b.
the Baseline GMP or Good Management Practice Loss Rate is not able to be
modelled by the Farm Portal; or
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despite (a) and (b), the property includes land in more than one sub-region,
where those sub-regions have different nutrient management rules, or land
where nutrient management rules of this Plan do not apply;
that does not meet one or more of the conditions of Rule 5.XX is a prohibited activity
4.51

Amend the definition of Baseline GMP Loss Rate as follows:
means the average nitrogen loss rate below the root zone, as estimated by the Farm Portal,
for the farming activity carried out during the nitrogen baseline period, if operated at good
management practice; and where a Baseline GMP loss rate cannot be generated by the Farm
Portal it means the nitrogen baseline.

Permitted Activity Thresholds (Winter Grazing)
4.52

PC5 changes the permitted activity thresholds for farming activities from nitrogen discharge limits
based on OVERSEER® to ‘narrative’ descriptions of farming activities that have a higher risk of
nutrient losses. The reasons for this change are clearly explained in the Section 32 and 42A
Reports. 45 Presently in the notified PC5, there is a permitted activity threshold at 20 hectares of
winter grazing and 50 hectares of irrigation, with a further restriction on the amount of increase in
Red NAZs. In response to a number of submissions, the Section 42A Report indicated potential
support for a change in permitted activity thresholds, particularly for winter grazing. The Report
indicated that a recommendation in relation to the thresholds would be considered once Officers
had heard the evidence on this matter.

4.53

The Hearing Commissioners have requested that the Reply Report includes a clear recommendation
on the permitted activity thresholds as well as an analysis of the percentage of farm area-based
approach sought by many submitters.

4.54

The memoranda of North et al attached to the Section 42A Report provided analysis of a range of
permitted activity threshold scenarios. This analysis identified whether the likely nitrogen leaching
across the region would be greater or lesser than the existing CLWRP provisions and the notified PC5
provisions.

4.55

The evidence presented appears to show a preference for a ‘percentage of property’ based
approach for the permitted activity threshold for winter grazing 46. With some limitations, such as a
cap on the maximum area of winter grazing per property, the technical analysis supports this. It
would appear likely that many properties that would benefit from such a change will already be
subject to resource consent requirements, under the irrigation thresholds. There was also continued
discussion of the definition of “intensive winter grazing”, and the date range of May to September.

4.56

Limited evidence was provided from submitters with respect to the irrigation threshold, and the
conclusion reached within the Section 42A Report, that a threshold of 50 hectares of irrigation area
for the permitted activity criteria, is maintained. Further, the maximum increase of 10 hectares of
additional irrigation in Red Zones is also recommended to be continued.

45
46

See section 7.3 of the Section 32 Report.
For example Burtt and Harcombe for B&L.
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4.57

Little evidence was presented, even when prompted by questions from the Hearing Commissioners,
on the potential impacts on smaller properties, should there be a shift to a ‘percentage of property'
basis for the winter grazing permitted activity threshold.

4.58

On further analysis, a mixture of areas and percentage of property area is ultimately recommended.
The information in the attached updated North et al memoranda attached as Appendix F identifies
that for a range of alternatives the modelling shows that the nitrogen discharges will be an
improvement on the CLWRP position. Specifically, scenarios 7 and 8 in that memoranda explore the
implications, in terms of nitrogen leaching, of mixed area and percentage area permitted activity
thresholds.

4.59

Following the technical analysis, and after hearing responses to the issue from submitters, I
recommend:
•
No change to the irrigation permitted activity thresholds of 50 hectare maximum and maximum
increase of not more than 10 hectares if less than this, in Red Zones and
•
A change to the permitted activity threshold for winter grazing so that:
a)
Up to 10 hectares of winter grazing is permitted on any property that is less than 100
hectares in area.
b)
For all properties greater than 100 hectares, up to 10% of the property area may be used
for winter grazing as a permitted activity, up to a maximum of 100 hectares of winter
grazing.

4.60

The 10 hectare minimum has been arrived at through consideration of the overall position within the
PC5 provisions which seeks to reduce regulation on properties less than 10 hectares in area. On this
basis, a 10 hectare property could have 10 hectares of winter grazing as a permitted activity. 10
hectares has been set as a permitted area of winter grazing that applies to properties of less than
100 hectares in area. Above this, the 10% provision applies, up to a cap of 100 hectares of winter
grazing. An upper cap is considered necessary, due to the extensive land areas of some properties
throughout Canterbury, and the potentially significant nutrient discharge arising from winter grazing.
Overall, it is considered that these revised thresholds will provide for significantly more flexibility for
use of winter grazing as a part of a farming activity, particularly for larger properties.

4.61

The constraints will be increased for properties that are less than 200 hectares in area (10% of 200
hectares = 20 hectares, the notified PC5 threshold). This potential for equity shift in favour of larger
farms was highlighted in the Section 42A Report, 47 with additional information sought in evidence.
The evidence did not in general dwell on this topic, and overall, there appeared to be support for a
change to a percentage-based threshold, even given the impacts on smaller properties as is clearly
explained in the Section 42A Report.

4.62

The analysis of North et al (Scenario 8) demonstrates that nitrogen leaching will be no worse than
the notified PC5 provision of 20 hectares and will be result in a reduction when compared to the
operative permitted activity CLWRP provisions.

4.63

During the hearing there was some emphasis on permitting winter grazing activities in response to
unusual climatic conditions such as drought. In my opinion, given the increased flexibility to

47

At paragraph 7.58.
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undertake more winter grazing, particularly on larger properties, many of these concerns have been
addressed, albeit in a different way than had been requested by the relevant submitters.
4.64

The present definition of winter grazing includes a date range and specific crops that are included. A
number of submitters criticised that date range, and this was again raised in evidence.

4.65

After further consideration, I am of the view that the date range is, if anything, superfluous. As I
understand it, this type of grazing is typically undertaken in the winter months when grass growth is
inadequate to carry the number of stock on the property. However, from an environmental point of
view, it is less relevant what month of the year it is carried out in, as the activity is generally high in
nutrient leaching. While deletion of the date range would be a relatively simple solution, it is not
sought in submissions, and on this basis, I continue to recommend the amendments as outlined in
the Section 42A Report.

4.66

A small number of submitters sought changes to the winter grazing definition, to the effect that a
minimum stocking rate, with respect to cattle, would be used. In response to this, the Hearing
Commissioners requested that officers consider use of the definition of “intensive winter grazing”
from Schedule 24 of the CLWRP. 48 I have reviewed the definition of “intensive winter grazing”, and
consider that it does not provide assistance in this regard, as it does not incorporate a stocking rate,
or any differentiation between different intensities of farming activity.

4.67

In my experience, there are inherent difficulties with using a “stocking rate”, particularly for cattle.
For example, there are conflicting ‘schedules’ of animal types and ages and their equivalent ‘stocking
rates’, along with, it would seem, multiple stock classification permutations. I would suggest such a
classification system would be best debated through a submission process, rather than developed
from the limited information in submissions at this point.

Recommendation:
4.68

Retain the permitted activity thresholds for irrigation

4.69

Amend the permitted activity thresholds for winter grazing to:
The area of the property used for winter grazing is less than 20 hectares:
(a) 10 hectares, for any property less than 100 hectares in area; or
(b) 10% of the area of the property, for any property between 100 hectares and 1000 hectares in
area; or
(c) 100 hectares, for any property greater than 1000 hectares in area; and

FEPs/Schedule 7/Schedule 7A

‘Intensive winter grazing’ means grazing of stock between 1 May and 30 September on fodder crops or
pasture where the grazing results in significant pugging or de-vegetation or the exposure of bare ground. This
is usually associated with break feeding behind temporary fencing.

48
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4.70

Following publication of the Section 42A Report, there were a number of questions from the Hearing
Commissioners in relation to Schedule 7, Schedule 28 and the GMP booklet 49, in terms of alignment
between the three documents. This was addressed, to an extent, in the answers to those questions. 50
However, it was acknowledged that there was potential for improving the alignment between the
three documents, while still recognising the important differences in their function.

4.71

Some relatively simple realignments are possible, through adopting consistent headings and closer
alignment of Schedule 7 with the GMP booklet. As was identified in the answers to questions from
the Hearing Commissioners, the auditability of the Schedule 7 objectives and targets is an important
consideration in guiding the development of FEPs. In order to ensure robustness with respect to the
FEP and auditing processes being developed, comment has been sought within Canterbury Regional
Council from people closely aligned with the development of the audit manual, FEP guidance and on
farm auditing.

4.72

Overall, a number of improvements to the wording of Schedule 7 are recommended, primarily to
improve certainty and to align more closely with the GMP booklet. These changes have been closely
tested by Canterbury Regional Council’s audit team, as it is acknowledged that there are a number of
instances where the GMP Booklet is considered to be insufficiently certain. That, to an extent,
explains some of the limits on what changes have been recommended.

4.73

It is also noted that there was relatively little evidence submitted directly on the content of Schedule
7 and more particularly Schedule 7A, with the majority of comments received being in support of the
GMP booklet and industry involvement in FEP development and auditing. The Section 42A Report
recommended the deletion of the specific actions within Schedule 7A, and replacement with a more
general requirement to adopt practices from the GMP booklet, with an alternative to adopt a FEP
template. On further reflection, it is my opinion that the Good Management Practice booklet has a
significant degree of interpretation required, whereas a more discreet set of specific actions is likely
to achieve better environmental outcomes on those properties that are considered to be of lower
risk. Such farming activities will continue to operate under a permitted activity framework, without
auditing of the management plan actions under Schedule 7A. On this basis, it is important that they
are simple and clear. 51

4.74

Some specific additions to the Schedule 7A practices have been recommended, largely adopted from
the Schedule 7 wording, so that there is an appropriate coverage of nutrient use, effluent system
management, irrigation system management, protection of waterbodies, and the identification and
management of critical source areas.

4.75

It is my opinion that these actions are appropriate to fall under a permitted activity framework, and
will lead to appropriate adoption of good management practices on these lower risk farming
activities. The adoption of industry based FEPs is particularly supported, in that additional guidance
and industry support is typically available under these frameworks. In addition, some evidence

Industry-agreed Good Management Practices relating to water quality booklet, 18 September 2015
Written answers to questions from the Hearing Commissioners of 12 August 2016 and 22 August 2016.
51
As a consequence of this recommendation, there is now no longer a need to incorporate the 5m setback for
winter grazing from waterways, as it returns to Schedule 7A. Therefore there is no need for a specific
response to the issue raised by Ngai Tahu regarding blue and green NAZs, as Schedule 7A is not dependent on
the NAZ.
49
50

Environment Canterbury Section 42A Report - Reply

36

CLWRP Plan Change 5 – Section 42A Report – Reply

suggested Schedule 7A could also be amended to enable the more comprehensive Schedule 7 to be
used – which may be appropriate if a farmer has a number of properties or prefers that approach.
While I agree with this, I am unable to locate a submission that clearly seeks such a change, so I have
not recommended the change be made.
4.76

Some submitters, such as Beef & Lamb and J and L Murchison, have suggested that Schedule 7A could
be deleted, with reliance on industry initiatives. I consider this suggestion has merit for situations
where the industry groups can reliably capture all properties. Therefore, rather than deleting
Schedule 7A, I have recommended it be augmented by the ability to use industry templates.

Recommendation:
4.77

Make amendments to Schedules 7 and 7A, as set out in the ‘tracked changes’ version of PC5 attached
as Appendix A.

Irrigation Schemes/Farm Enterprises/NUGs
4.78

Several irrigation schemes and principal water suppliers are concerned that the “Baseline GMP Loss
Rate” and Farm Portal framework is not suitable to manage the nitrogen loss from land managed by
irrigation schemes. This is discussed at paragraphs 6.135 to 6.138 of the Section 42A Report.

4.79

Evidence presented by Central Plains Water Limited, BCI and RDR suggests that irrigation schemes
should have a scheme-wide nitrogen load limit, and that they manage within it however they see fit.
Many schemes have increased their command areas or new areas of irrigation have been established
under resource consents, and the irrigation companies are concerned that application of the
“Baseline GMP Loss Rate” through the Farm Portal would disadvantage the schemes. In legal
submissions and evidence, the schemes continue to seek a clear policy direction that schemes are not
subject to the “Baseline GMP Loss Rate” framework.

4.80

While the overall position applies that irrigation schemes should be subject to good management
practices, it is clear that individual farms within an irrigation scheme, if managed by the irrigation
scheme, do not need individual resource consent. It is my understanding that this is clear from the
rules, and therefore implicit in the policy position, that the wider range of policies do not apply to
individual farms operating under an irrigation scheme resource consent.

4.81

On reflection, I continue to hold the view that it is an objective of the CLWRP that “all activities
operate at good environmental practice or better to optimise efficient resource use and protect the
region’s fresh water resources from quality and quantity degradation.” There are also specific policies
and rules for irrigation schemes in PC5. Therefore, an explicit statement that none of the policies that
apply to farming as a whole are to apply to irrigation schemes would imply that there isn’t an
expectation on farms within irrigation schemes performing at GMP or better. On this basis, I continue
to recommend that the exclusions sought by the irrigation companies be rejected.

4.82

Several submitters, including DHL, Hunter Downs and BCI, are concerned that the policy and rule
framework does not adequately recognise intensification that has occurred as a consented activity,
primarily under irrigation scheme consents. In addition, there are resource consents for irrigation
schemes that have been granted, but only partially implemented. These submitters request

Environment Canterbury Section 42A Report - Reply

37

CLWRP Plan Change 5 – Section 42A Report – Reply

recognition in the policy and rule framework, particularly in relation to the unimplemented irrigation
scheme consents.
4.83

I have recommended some minor adjustments to the policy and rule framework to better recognise
existing intensification that has occurred through a resource consent process. However, I am
doubtful of the merits of specifically recognising existing unimplemented resource consents in policy
or rules, particularly as many of these have been granted on a short-term basis with a view to
enabling reviews of sub-region sections of the plan being more readily able to be given effect. I am
concerned that a specific reference to unimplemented resource consents may prevent effective subregion planning and create an inequity between those farms within scheme areas and those outside,
with respect to compliance with Baseline GMP Loss Rates, at least on a scheme-wide basis.

Recommendation:
4.84

Amend Policy 4.38A to read:
4.38A

4.85

Within the Red, Orange, Green or Light Blue Nutrient Allocation Zones, only consider the
granting of an application for resource consent to exceed the thresholds in Policy 4.37(a),
Policy 4.38(a) or Policy 4.38AA(a) nitrogen baseline where:
(a)
the nitrogen baseline has been lawfully exceeded prior to 13 February 2016 and the
application contains evidence that the exceedance was lawful; and
(b)
the nitrogen loss calculation remains below the lesser of the Good Management
Practice Loss Rate or the nitrogen loss calculation that occurred in the four years
prior to 13 February 2016; or

Amend Policy 4.41C(b) to read:
(b)

discharge permits granted to irrigation schemes or principal water suppliers to be subject to
conditions that restrict the total nitrogen loss to a limit not exceeding:
(i)
the Baseline GMP Loss Rate for any land within the Red, Lake or Orange Nutrient
Allocation Zones; and
(ii)
a total of 5kg/ha/yr above the Baseline GMP loss rate for any land within the Green
or Light Blue Allocation Zones;.
unless the permit application is for the replacement of an expiring water permit or discharge
permit that authorised intensification of land use to the extent that such intensification
occurred prior to 13 February 2016.

Timeframes
4.86

The submissions and evidence from Ballance and Ravensdown identify that the permitted activity
rules require updating of farm information recorded in the Farm Portal every 24 months, which differs
from the 36-month requirement for updating OVERSEER® information in other places in the CLWRP.

4.87

It is my understanding that this 24-month period has been chosen as it will provide more data to
enable more active catchment management, within the timeframes of the 5-yearly monitoring and
reporting cycle. However, I appreciate the concerns of the submitters that in the absence of a
significant systems change, it is unlikely that a further OVERSEER® reporting round will necessarily be
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required, and the information gained is unlikely to be significantly different to that provided on a 36monthly basis.
4.88

Accordingly, I recommend accepting the submission of Ballance that requests updating of the Farm
Portal every 36 months, rather than 24 months, on condition that the Farm Portal will be updated
more often should there be a material change to the farming activity. I acknowledge that the
“material change” terminology is somewhat uncertain, but it appears to have been being used with
adequate certainty in other places in the CLWRP. If the Hearing Commissioners are uncomfortable
with this potential lack of certainty, then I recommend retaining the original 24 months, rather than a
simple extension to 36 months.

4.89

A number of submitters were concerned about the timeframe required to meet the GMP Loss Rate,
set out in Policy 4.38D. I am reluctant to lengthen the overall period before which GMP must be in
place, currently 2020, as a need to operate at GMP has been signalled for several years.

4.90

However, I am conscious that some of the dates have passed, or will have passed before the relevant
rules are treated as operative or PC5 becomes operative. Given that the Farm Portal is subject to
change, depending on decisions made with respect to Schedule 28, it is unrealistic to effectively
require immediate compliance with an as-yet uncertain GMP Loss Rate (and registration in the Farm
Portal) when those rules are treated as operative.

4.91

On this basis, I recommend each of the dates in Policy 4.38D, Rules 5.44A, 5.54A and 5.57B, and the
associated dates in Schedule 7, be extended by 1 year.

4.92

An alternative may be to a time dependent on when the relevant rule is treated as operative.
However, this could be problematic for Policy 4.38D, as section 86F 52 of the RMA does not apply to
policies.

Recommendation:
4.93

Amend Rules 5.44A, 5.54A and 5.57B to read:
…
1.

4.94

52

The property is registered in the Farm Portal by 1 July 20178 and information about the
farming activity and the property is reviewed and updated by the property owner or their
agent, when a material change in the land use associated with the farming activity occurs or
not greater than every 2436 months thereafter; and

Amend Policy 4.38D to read:

86F When rules in proposed plans must be treated as operative
A rule in a proposed plan must be treated as operative (and any previous rule as inoperative) if the time
for making submissions or lodging appeals on the rule has expired and, in relation to the rule,—
(a)
no submissions in opposition have been made or appeals have been lodged; or
(b)
all submissions in opposition and appeals have been determined; or
(c)
all submissions in opposition have been withdrawn and all appeals withdrawn or dismissed.
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4.38D

Where a policy or rule requires a farming activity to be managed in accordance with the Good
Management Practice Loss Rate, compliance with that loss rate shall not be required prior to:
(a)
1 July 20167 for any land where part of the property is located within the Lake Zone;
(b)
1 January 20178 for any land where part of the property is located within the Orange
Nutrient Allocation Zone;
(c)
1 July 20178 for any land where part of the property is located within the Red
Nutrient Allocation Zone;
(d)
1 January 20189 for any land where part of the property is located within the Green
or Light Blue Nutrient Allocation Zone.

Minor Changes
Definitions
4.95

Fertiliser industry submitters have requested in their submissions, and through evidence,
strengthening of the Farm Environment Plan Auditor definition, so that the qualifications are raised.
In particular, the requirement for completion of the ‘Advanced’ Overseer course. I am generally
supportive of this requirement, as I agree that the Advanced course is more aligned with the rigour
required for an auditor role. However, I am also aware that the nutrient management industry has
been warning about capacity in the industry for some time. While I agree the request has merit, I do
not recommend the change without understanding the implications for the availability of auditors.

4.96

There was discussion at the hearing, and a specific request from the Hearing Commissioners to assess
why the definition of GMP Loss Rate doesn’t allow an alternative model to be used, as in the manner
it is used in the nitrogen baseline definition.

4.97

In my opinion, the PC5 provisions are capable of being made more flexible with respect to alternative
models that may be more appropriate to some industries. This is more wide-ranging than simply
changing the definition of GMP Loss Rate. There are some situations where rules make specific
reference to “OVERSEER® budgets”, when this may be more appropriate to specify “nutrient
budgets”. Such a change would implicitly enable the use of alternative models. However, with
respect to the definition of GMP Loss Rate, it is my opinion that it is closely related to the current
actions of the Farm Portal.

4.98

Changes to accommodate another model could be incorporated in a future revision of the Farm
Portal i.e. the adoption of another model within the Farm Portal for specific industries. I am also
conscious that the recommended changes to enable a resource consent for farming activities for
which the Farm Portal does not work will reduce the need for any changes to the definition.

4.99

On this basis, I do not recommend amendment to the definition of GMP Loss Rate.

Policy 4.38B
4.100

The Hearing Commissioners specifically requested that there be assessment of Fish & Game’s
requested change to Policy 4.38B, as this was not addressed in the Section 42A Report. Fish & Game’s
requested change to the policy is:
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Effects on water quality…is periodically reviewed by Environment Canterbury as part of its
monitoring programme, including random checks for contributions to the portal and
minimum Management Plan requirements and achieved actions, for permitted activity land
users.
4.101

Effectively this directs random monitoring of permitted activities. Overall, I am supportive of this
approach, as confidence in the actions of permitted activity farmers is critical to achieving the PC5
outcomes and CLWRP objectives.

4.102

I am aware that the monitoring programmes are assessed and decided upon outside of the CLWRP
process. However, direction within the CLWRP, to ensure that monitoring is undertaken is
recommended to be included.

Recommendation:
4.103

Amend Policy 4.38B to read:
4.38B

Effects on water quality arising from intensification or changes to a farming activity, are
monitored through:
(a)
requiring property owners to submit information regarding the type and
intensity of their farming activity to the Farm Portal; and the accuracy of any
information submitted to the Farm Portal is periodically reviewed by
Environment Canterbury as part of its monitoring programme
(b)
reviews by CRC (as part of an ongoing monitoring programme) of the accuracy
of information submitted to the Farm Portal; and
(c)
reviews of Management Plans required for permitted activities.

Policy 4.11
4.104

Several submitters, including EPFNZ & PIANZ and RDR, specifically addressed Policy 4.11 in evidence.

4.105

Policy 4.11 specifies the duration of resource consents granted for nutrient discharges. The evidence
of the submitters particularly tended to focus on the short timeframe for resource consents where a
sub-region process is scheduled, and identified that this can be inconsistent with the expected life of
irrigation infrastructure.

4.106

The CWMS and NPS-FM signal the need for catchment level planning for water quantity and for the
maintaining of water quality where it is not overallocated and local solutions to improve water quality
where it is overallocated. In a range of Canterbury Regional Council planning processes, existing
long—term consents have been an impediment to effective management of water resources,
particularly where water is overallocated. While not a solution, of itself, to overallocation, short-term
resource consents at least enable catchment specific outcomes to be achieved in a timeframe that is
more consistent with community expectations.

4.107

The submitters tended to consider that a review clause ought to be an alternative to a short-term
consent. In my opinion, review clauses are an important process, but I am conscious of their practical
limitations. In my experience, such a review process is:
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a.
b.

costly for the regional council to undertake;
limited in what it can achieve, in that it is a review of the conditions of the consent rather
than the grant or activity that the consent authorises; and
it will generally not have any opportunity for participation of other parties.

c.
4.108

I acknowledge that these factors tend to make the review approach attractive, with respect to
consent holders, and less attractive with respect to the regional council and potentially third parties.
As the ability to effectively implement sub-region processes is, in my opinion, very important to
achieving the CLWRP objectives, I am not convinced that a review process incorporated into Policy
4.11 is the most appropriate method to achieve the objectives of the CLWRP.

Clause 16
During the analysis of Part B of PC5, it was identified that there is a mis-match in the relationship between
CLWRP Rules 5.60, 5.63 and 5.64 and PC5. Due to the renumbering of rules in PC5, CLWRP Rules 5.60, 5.63
and 5.64 need to be amended to include Rule 5.59A. Presently those rules address rules up to “Rule 5.59”.
Therefore, PC5 Rule 5.59A would not be included. A Clause 16 change to the CLWRP is recommended to
address this error.

5. Part B introduction
5.1. PC5 is a two-part plan change to the LWRP. Part A amends the region-wide nutrient management
provisions and Part B amends Section 15 of the LWRP to introduce Section 15B Waitaki.
5.2. PC5 Part B comprises a framework to manage water quality within the Waitaki and water quantity
within Whitneys Creek. The Waitaki Catchment Water Allocation Regional Plan 2006 (WCWARP)
continues to manage the majority of water quantity matters in the Waitaki.
5.3. PC5 Part B acknowledges the outcomes of two separate, but linked, zone committee processes in the
Waitaki, through proposing an integrated package of planning provisions that manage the effects on
water quality arising from; agriculture, aquaculture, community wastewater and industrial
wastewater discharges. PC5 Part B also sets a new surface water allocation and flow regime for
Whitneys Creek.
5.4. Some of the key concepts introduced by Part B of PC5 include:
•

Freshwater Management Units (FMUs) or Nutrient Allocation Zones (NAZs) which are based
on catchment scale boundaries set at a level appropriate for establishing water quality
outcomes and limits that will achieve those outcomes.

•

Integrated management of multiple activities that have the potential to impact on water
quality. Part B includes provisions that require farming activities, aquaculture, industrial
discharges and community wastewater to be managed within catchment-scale nitrogen load
limits. To ensure the nitrogen load limits remain relevant for the management of farming
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activities, Schedule 27 enables the nitrogen load limits to be updated in response to
OVERSEER® version changes.

6.

•

Policies and rules for farming activities apply the PC5 Part A provisions with modifications
that ensure farming activities are managed within the NAZ water quality limits and reflect
the water quality management issues that are specifically relevant to each NAZ.

•

PC5 Part B recognises the cultural significance of the Waitaki through providing guidance on
the protection of tangata whenua values within the area. This is achieved through additional
policies and matters of discretion within rules relating to mahinga kai and the avoidance or
mitigation of adverse effects on wāhi tapu and wāhi taonga values. In addition, a FEP
management objective has been incorporated into Schedule 7 relating to mahinga kai.

Issue-by-Issue Response

Section 15B Waitaki Introduction
6.1

There are several submissions on the introductory text to Section 15B 53 and in response to these
submissions, several amendments to the introductory text are recommended in the Section 42A
Report.
The only brief of evidence requesting further amendments to the Section 42A
recommendations was lodged by Mr Familton on behalf of DoC. The relief sought in DoC’s submission
on the introductory text included amendments to:
•
•
•
•
•
•

6.2

the physical description of the Waitaki including physical changes due to hydroelectricity
generation
include reference to the Mackenzie Country Trust
identify smaller lakes that are more sensitive to nutrient enrichment
provide more specific details relating to indigenous species and their habitat
include recreational values
include reference to relevant management plans and strategies

In his evidence Mr Familton expands on DoC’s submission and requests further amendments to the
introductory text of s15B Waitaki in addition to the amendments recommended in the Section 42A
Report. Mr Familton states the amendments proposed recognise the sensitivity of smaller lakes in the
area and other management plans and strategies which the CRC is required to have regard to as per
section 66(2)(c)(i) of the RMA. The requested amendments are:
On page 4-1 54 amend the 2nd paragraph to include an additional sentence as follows:
…

53
54

For example DoC, WIC, The Wolds.
In PC5 as notified.
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The Haldon sub-catchment includes the glacial lakes Ōhau, Pūkaki and Tekapo/Takapo and
the water that flows through rivers, streams and canals into the Haldon Arm of Lake
Benmore/Te Ao Mārama. This includes smaller lakes such as Alexandra, Kellands
pond/Wairepo Arm and Middleton 55. The shallow lakes are particularly susceptible to
nutrient enrichment from agricultural intensification. The middle section of the Waitaki River
is dammed in three places, forming Lakes Benmore/Te Ao Mārama, Aviemore/Mahi Tikumu
and Waitaki.
…
On page 4-2 56 amend the first paragraph as follows:
…
The Waitaki Sub-region includes the iconic Mackenzie Basin, an area recognised as nationally
significant for its diverse range of dryland and aquatic ecosystems, which provide habitat to a
large number of indigenous fish, invertebrates and birds. The Waitaki catchment is a distinct
centre of endemism and diversity for native species.
…
On page 4-3 57, add a new sentence to the first paragraph as follows:
…
The Upper Waitaki catchment, including Aoraki/Mt Cook National Park, is a nationally and
internationally recognised nature and tourism location. The landscape values associated with
the area have resulted in tourism becoming a key component for the economy of the Upper
Waitaki. The public conservation land including National Park is managed in the catchment
under the Canterbury Conservation Management Strategy (2016) and Aoraki /Mount Cook
National Park Management Plan (2005) by the Department of Conservation.
…
6.3

The introduction provides an overview of the spatial area of the waterbodies that are managed in the
Waitaki and also discusses cultural values, details on the history of the catchment, and a summary of
the Zone Committees’ ‘solution package’. The introduction does not provide detail on the water
quality of each waterbody. The relief sought in Mr Familton’s evidence proposes to amend the
introduction to identify that several smaller lakes in the Waitaki are particularly sensitive to nutrient
enrichment (Lake Alexandra, Kellands Pond/ Wairepo Arm and Lake Middleton). This sensitivity to
nutrient enrichment is a key reason for the LWRP ‘Lake Zone’ classification for these lakes and the
inclusion of strict controls on land use intensification in these areas. In recognition of this point I
agree it is appropriate to amend the introduction accordingly, subject to a minor amendment, to
avoid constraining the sentence to agricultural activities only.

6.4

The amendments to paragraph 1 on page 4-2 as requested by Mr Familton in his evidence, emphasise
that the Waitaki provides habitat for many endemic species. I consider these amendments assist in
identifying the unique values of the Waitaki and therefore recommend accepting the requested
additions. I note the relief sought by DoC to the first paragraph on page 4-1 was not specifically
addressed in the Section 42A Report. That part of the submission seeks to include the words “the

DoC – PC5LWRP-1491
In PC5 as notified.
57
In PC5 as notified.
55
56
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main divide, near” before Aoraki/Mt Cook in the first line of the first paragraph 58. I consider this
amendment more appropriately reflects the spatial characteristics of the Waitaki and therefore
recommend accepting the relief sought.
6.5

Mr Familton also seeks amendments to the first paragraph on page 4-3, to include reference to the
Canterbury Conservation Management Strategy (2016) and Aoraki /Mount Cook National Park
Management Plan (2005). The requested amendment is signalled in DoC’s original submission which
sought the inclusion of a new policy that refers to the Canterbury Conservation Management Strategy
(2016) and Aoraki /Mount Cook National Park Management Plan (2005). This part of the submission
is discussed in the Section 42A Report at paragraph 14.18 and I consider the same assessment of
proposed amendments applies to the amendments requested in Mr Familton’s evidence.
In
summary, the Section 42A Report notes that while s66 of the RMA requires the regional council to
have regard to any relevant management plans or strategies in the development of a plan or plan
change, there is no requirement to list these documents. It is my opinion that it is not helpful or
appropriate to list in Part B of PC5 every statutory document that has been considered and therefore I
do not recommend the amendments sought in Mr Familton’s evidence are accepted.

Recommendation
6.6

Amend the introduction Section 15B Waitaki as follows:
The boundary of the Waitaki Sub-region begins at the main divide, near at 59 Aoraki/Mt Cook
and the Southern Alps/Kā Tiritiri o te Moana and encompasses a network of glacial lakes and
alpine rivers that flow into the lakes of the Mackenzie and Ahuriri basins. These waterbodies
are drawn together to form the large Waitaki River that characterises the lower half of the
catchment. The Waitaki River discharges to the Pacific Ocean, on the east coast of Canterbury
approximately 22 km north of Oamaru. There is marked variability in climate and topography
throughout the sub-region, and the area supports a diverse community. In recognition of
these factors, and to ensure hydrological coherence, the Waitaki Sub-region has been divided
into four freshwater management units for the purposes of managing freshwater quality, as
shown in Figure 1 and described below.
Upper Waitaki Freshwater Management Unit
The Upper Waitaki Freshwater Management Unit encompasses the area of the Waitaki
catchment above the Waitaki Dam. This area includes the Ahuriri sub-catchment and the
Haldon sub-catchment which contains the Tekapo and Twizel groundwater basins. The
Ahuriri sub-catchment includes the Ahuriri River which drains into the Ahuriri Arm of Lake
Benmore/Te Ao Mārama and Omarama Stream as well as smaller tributaries including the
Quailburn, Henburn and Willowburn Streams. The outstanding characteristics and features
associated with the Ahuriri River and its tributaries are recognised through the National
Water Conservation (Ahuriri River) Order (1990). The Haldon sub-catchment includes the
glacial lakes Ōhau, Pūkaki and Tekapo/Takapo and the water that flows through rivers,
streams and canals into the Haldon Arm of Lake Benmore/Te Ao Mārama. This includes

58
59

DoC submission, Attachment 1, Page 1, Row 1.
DoC- PC5LWRP- 1491
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smaller lakes such as Alexandrina, Kellands Pond/Wairepo Arm and Middleton 60which are
particularly vulnerable to nutrient enrichment 61. The middle section of the Waitaki River is
dammed in three places, forming Lakes Benmore/Te Ao Mārama, Aviemore/Mahi Tikumu
and Waitaki.
Hakataramea Freshwater Management Unit
The Hakataramea Freshwater Management Unit encompasses an area of the Waitaki
catchment located on the northern side of the Waitaki River below the Waitaki Dam. This
area includes the Hakataramea River and a number of spring-fed tributaries that flow into
the main stem of the Hakataramea River.
Valley and Tributaries Freshwater Management Unit 62
The Valley and Tributaries Freshwater Management Unit encompasses areas in the Waitaki
catchment on the northern and southern sides of the Waitaki River below the Waitaki Dam,
and also includes the mainstem of the Waitaki River (below the Waitaki Dam). The area on
the southern side of the Waitaki River includes the Awakino River, Otiake River, Otekaieke
River and Maerewhenua River and their tributaries, while the area on the northern side
includes the mainstem and tributaries of Penticotico Stream. These rivers and streams flow
directly into the Waitaki River.
Northern Fan Freshwater Management Unit
The Northern Fan Freshwater Management Unit encompasses an area of the Waitaki catchment on
the northern side of the Lower Waitaki River. This area includes a number of tributaries that flow into
the mainstem of the Waitaki River, and several that flow to the mouth of the Waitaki River, including
Whitneys Creek and Waikākahi Stream.

DoC – PC5LWRP-1491
DoC – PC5LWRP-1491
62
Cl 16- Minor amendment
60
61
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Figure 1 Waitaki Freshwater Management Units
The Waitaki Sub-region includes the iconic Mackenzie Basin, an area recognised as nationally
significant for its diverse range of range of dryland and aquatic ecosystems, which provide habitat to a
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large number of indigenous fish, invertebrates and birds. The Waitaki catchment is a distinct centre of
endemism and diversity for native species 63.

…

Freshwater Outcomes and Limits
Accounting for natural variation
6.7

Dr James, on behalf of Meridian Energy Limited, states in his evidence that Tables 15B(a) and 15B(b)
do not account for natural variability in parameters such as turbidity or fine sediment cover.
Requested amendments to Tables 15B(a) and 15B(b), in support of Dr James’ evidence, are included
in Appendix A of Ms Dawson’s evidence. I note that paragraph 67 of Mrs Dawson’s evidence states
that it would be reasonable, by virtue of Policies 4.1 and 4.2, for a consent authority to take account
of the water quality outcomes in Tables 15B(a) and 15B(b)when considering resource consent
applications to take, dam and divert water, and the associated discharges. Ms Dawson states that
there are situations where an activity may not achieve the water quality outcomes in Part B of PC5
due to ‘naturally occurring processes’ and that this is not acknowledged in the water quality
outcomes.

6.8

The amendments requested by Meridian to Table 15B(a) to account for natural variation in water
quality are discussed at several places in the Section 42A Report. In regards to Table 15B(a), the
Section 42A Report (paragraph 15.36) states the relief sought by Meridian would not account for ‘unnatural’ supplies of sediment caused or produced by human activity and therefore the amendment to
Table 15B(a) was not recommended. It is noted that the same amendment is requested in Ms
Dawson’s evidence.

6.9

Meridian also sought amendments to the Lake SPI and Colour attributes in Table 15B(b) for ‘Large
High Country Lakes’. Paragraph 15.44 of the Section 42A Report states that the Lake SPI attribute only
takes into account macrophyte growth and macrophyte growth is not affected by glacial flour.
Therefore an amendment to the ‘Large High Country Lakes’ SPI attribute in Table 15B(b), as sought in
Meridian’s submission, is not considered necessary. The request to amend the colour indicator in
Table 15B(b) is discussed at paragraph 15.47 of the Section 42A Report, which states the
measurement of <5 Munsell units is equivalent to ‘maintaining the lake in a natural state’.

6.10

The request to account for natural variation in water quality in Tables 15B(a) and 15B(b) is addressed
by Shaw et al (2016; p.7):
“Environment Canterbury responded to this issue in the Section 42A Report, with Environment
Canterbury scientists stating that given the outcomes table is not being used for consent
compliance, rather plan review, account would be made of natural variation as part of the
water quality assessments. Consent monitoring conditions are site-specific and this type of
natural variation should be considered at the time of setting consent conditions.
Consenting of the hydropower schemes is likely to include allowance for the discharge of flow
into the Tekapo and Ohau Rivers; this is water which would have naturally flowed in these
rivers, and has a high quantity of glacial flour. Notwithstanding consideration of flow

63
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regimes and other consent application assessments, glacial flour should be taken into
consideration when re-consenting these discharges.”
6.11

The Response to Questions of the Hearing Commissioners on the Section 42A Report 22 August 2016
(page 8) 64 discusses the intent of the PC5 water quality outcomes tables stating that:
“Table 15B(a) and (b) ‘outcomes’ are compliant with Policy CA2 of the NPSFM, and are
4

"freshwater objectives" as defined by the NPSFM .
Section 2.4 of the CLWRP states that:
“The objectives in Section 3 and Policies 4.1 – 4.6 in this Plan form the ‘freshwater objectives’
for Canterbury Region, as described by the Freshwater NPS.
…”
6.12

The freshwater quality outcomes in Tables 15B(a) and 15B(b) establish the objectives (or desired endstate) for freshwater bodies in the Waitaki. As they represent a desired end state, they are an
inappropriate tool to assess individual resource consent applications against. Instead it is more
appropriate to assess individual resource consent applications against the freshwater quality limits (in
Tables 15B(c), (d) and (e)) as these have been set at a level that achieves those freshwater outcomes.

6.13

Shaw et al (2016) acknowledges that glacial flour should be taken into account when considering any
application for a replacement resource consent for an existing hydro-electricity generation scheme. It
is questionable however that the amendments requested by Meridian to Table 15B(a) would account
for unnatural events, or are even necessary in regards to Table 15B(b) (see para 6.9 above). For these
reasons I do not recommend the amendments requested by Meridian to Tables 15B(a) and 15B(b) are
accepted.

6.14

Ms Dawson also requests in her evidence, an alternative approach which includes the addition of a
new policy to address this matter. Whilst I consider the inclusion of an additional policy more
appropriate than the requested amendments to Tables 15B(a) and 15B(b), I do not recommend the
policy requested by Ms Dawson is accepted. As discussed in paragraphs 6.113-6.116 of this report,
the influence of glacial flour is unlikely to influence decisions on resource consent applications relating
to existing hydroelectricity.

Table 15B(a) and Table 15B(c)
Ecological Health Attributes
6.15

Mr Canning, on behalf of the Lower Waitaki River Management Society, requests in his evidence
amendments to Table 15B(a) to include new Ecological Health Indicators for taxa and abundance
(%EPT 65) and Fish Index of Biotic Integrity (IBI). The submission of the Lower Waitaki River
Management Society did not specifically discuss the inclusion of new ecological health indicators for

64

Question on page 51, paragraph 1.107 of the Section 42A Report: “With reference to the S32 Report (page
211 of 224 – Appendix 3) are the Section 15B.6 Tables 15B(a) and (b) ‘outcomes’ actually NPSFM Policy CA2
compliant freshwater objectives and if so should that be reflected on the face of the plan?”
65
Ephemeroptera, Plecoptera and Tricoptera
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%EPT or Fish IBI and did not request any relief in respect of these matters. Therefore, scope for the
amendments in respect of the proposed amendments to Table 15B(a) as set out in Mr Canning's
evidence will need to rely on another valid submission point. There does not appear to be scope to
make these amendments in any other submission. However, the merits of the requests are
considered below.
6.16

Whilst it cannot be presumed that equivalent circumstances apply, it is noted that a similar request in
respect of new ecological health indicators was considered and rejected in the decision on Plan
Change 2 to the LWRP (PC2) as the Hearing Commissioners were not persuaded that the additional
indicators were necessary 66.

6.17

In regards to the Fish IBI indicator Shaw et al (2016; p.3) states that recent research found that there
is considerable uncertainty with IBI type approaches and that such approaches may not account for
barriers to migratory species. Shaw et al suggests a Fish IBI indicator for the Waitaki would require
validation and further research before it could be included in any planning framework. Additionally,
as discussed in the decision on PC2, the Section 42A Report for PC2 advises that Fish IBI is too
complicated to include as an indicator in the PC2 water quality outcomes tables, as there are too
many variables that have to be defined and bands adjusted, to maximise its value 67.

6.18

Shaw et al (2016; p.3), states that QMCI rather than ecosystem health or any of its component metrics
is used in Table 15B(a) because of its ease of interpretation and commonly accepted generality. Shaw
et al (2016), Page 4 states that:
“QMCI has been found to be broadly applicable nationally for a range of stream types and
stressors. Interpretation is usually undertaken via published water quality or pollution classes
(Boothroyd and Stark, 2000).”

6.19

It is acknowledged in Shaw et al (2016) that QMCI does not readily detect the impacts of Ammonia
toxicity. As current concentrations of ammonia in the Waitaki are so low, Ammonia toxicity is not
anticipated however a total ammonium-N limit has been included in Table 15B(c) and Table 15B(d) to
give effect to the NPS-FM (Shaw et al, 2016; p.9).

6.20

Based upon this evidence, I do not recommend amendments to Table 15B(a) to include %EPT and IBI
values.

6.21

Dr Ryder, on behalf of Bellfield and others, requests in his evidence an amendment to the QMCI
heading row to include a QMCI assessment statistic in Table 15B(a) to require the QMCI to be met on
80% of occasions in any five year period. As identified by Dr Ryder, this approach is applied in an
equivalent table in PC1 and PC3 to the LWRP. Shaw et al (2016) 68 assumes this request is intended to
provide for natural variation in macroinvertebrate communities.

6.22

Appendix G of the Section 42A Report p. 94 and 95, provides a response to this issue stating that the
outcomes tables are not intended to be used as a compliance instrument. Consent monitoring

Decision on Plan Change 2 to the LWRP, page 70, paragraphs 410
Section 42A Reply Report, Technical Appendices, Memorandum from Adrian Meredith (ECAN), Bob Bower
(Golder) titled Water Quality - Limits and Upper Hinds phosphorus, 30 July 2015, pages 5 to 8.
68
Page 7
66
67
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conditions are site-specific and this type of natural variation should be considered at the time of
setting consent conditions. In addition, Shaw et al (2016; p.7) considers the minimum score used in
Table 15B(a) clearly signals that the QMCI should not fall below the prescribed number at any time
and as such, there should be no confusion about the assessment. On this basis, I do not consider it
appropriate to amend the measurement statistic relating to the QMCI outcome and therefore do not
recommend the amendment proposed in Dr Ryder’s evidence is accepted.
6.23

Mr Canning, on behalf of the Lower Waitaki River Management Society, requests in his evidence that
dissolved oxygen (DO) is monitored continuously, in order to identify locations where DO levels may
drop to low concentrations at night time. The submission on behalf of the Lower Waitaki River
Management Society discusses incorporating "sufficient precaution and redundancy to accommodate
shorter term variations in the likes of temperature and oxygen" in the water quality limits. 69 However,
the submission does not detail or discuss any further amendments to PC5, or any alternative attribute
that may be required. Therefore, there is limited scope to amend Table 15(a) on the basis of
LWRMS's submission. Scope for the proposed amendments to Table 15B(a) in relation to the
monitoring of DO levels will need to rely on another valid submission point. There appears to be
some scope to amend Table 15(a) to provide for the dissolved oxygen (minimum saturation) to be a
daily median (or equivalent). 70 The merit of the request for DO levels to be monitored continuously is
considered below.

6.24

Shaw et al (2016; p.4) discusses the benefits of continuous dissolved oxygen loggers in areas where
potential risk is identified, and notes that the use of continuous loggers would possibly require a
different DO attribute in Table 15B(a) to account for the diurnal variation. As there is little data
available to establish what the alternative attribute should be (Shaw et al 2016; p.5), no amendments
to the DO monitoring requirements in Table 15B(a) are recommended.

6.25

Mr Canning also requests that a minimum absolute DO concentration is stipulated in PC5 Table
15B(a). Shaw et al (2016; p.4) considers there to be no benefit in including a DO concentration
outcome in Table 15B(a). This is because the temperature and oxygen saturation indicators in Table
15B(a) should ensure that oxygen concentrations do not fall below 6.5 mg/l and 8.5 mg/l for springfed plains rivers and all other rivers respectively. Therefore I do not recommend amendments to
include DO concentrations.

Cyanobacteria % cover
6.26

69
70

Table 15B(a) includes a freshwater outcome of 20% cyanobacteria mat cover for alpine, hill-fed
upland and spring-fed upland rivers and an outcome of 50% cyanobacteria cover for all other river
types. The Canterbury District Health Board seek in their submission an amendment to Table 15B(a)
to include outcomes for cyanobacteria mat cover at values below 50%. This matter was addressed in
the evidence of Dr Williams, and an amendment sought to Tables 15B(a) to stipulate a cyanobacteria
mat cover outcome of 20% for all river types through-out the Waitaki. Dr Williams advised the
hearing commissioners that the Public Health Unit is notified when cyanobacteria mat covers exceed
20%, and a public health warning issued if cyanobacteria mat covers exceed 50%. Dr Williams
suggests that 20% cyanobacteria cover is realistically obtainable for most waterways and Mr Canning

LWRMS submission at paragraph 2.17.
Genesis Energy Limited PC5LWRP-2029.

Environment Canterbury Section 42A Report - Reply

51

CLWRP Plan Change 5 – Section 42A Report – Reply

also recommends in his evidence that all sites should be subject to cyanobacteria mat cover outcome
of 20%.
6.27

Appendix G of the Section 42A Report states that the cyanobacteria mat cover thresholds for all river
types could be amended to 20% in the Waitaki, provided it is acknowledged that this is a long-term
limit which will not be achieved by all rivers in the short-term. This proviso is acknowledged in the
note preceding Table 15B(a) in PC5, which states the freshwater outcomes are to be achieved by
2030. Given the evidence in the Section 42A Report suggests a limit of 20% is an appropriate longterm outcome, I recommend amending the cyanobacteria outcome in Table 15B(a) to 20% for all river
types.

6.28

To align with MfE guidelines 71, Dr Ryder requests in his evidence (paragraphs 36-39) the inclusion of a
thickness threshold for cyanobacteria mats in Table 15B(a) There does not appear to be scope in any
submission to include a thickness threshold for cyanobacterial mats. In any event, Shaw et al (2016;
p.7) concurs with the comments and the rationale provided in Dr Ryder’s evidence, although notes
that the protocols that assess the area of cyanobacteria would most likely identify mats that are more
than 1mm thick. The current requirements in Table 15B(a) are considered to be conservative in that
any substantial cover of cyanobacteria is identified rather than only mats formally assessed as >1mm
(Shaw et al 2016; p.7). As the outcome already applies a conservative approach, I do not consider an
amendment to Table 15B(a) to include a thickness threshold necessary, and therefore do not
recommend the amendment sought by Dr Ryder is accepted.

Chlorophyll a
6.29

Mr Anderson, in his legal submissions for Forest and Bird, addressed the amendments sought by Forest
& Bird, Fish & Game and Lower Waitaki River Management Society to the chlorophyll-a values for hillfed lower rivers and lake-fed rivers. As identified in Mr Anderson’s legal submissions, the s42A
Reporting Officers recommended rejecting the requested amendments to the chlorophyll-a limit from
200 mg chl-a/m2 to 120 mg chl-a/m2 for hill-fed and lake-fed rivers (including Lake Tekapo) on the
basis that it was not a realistic freshwater outcome for these river types. Mr Canning, in his rebuttal
evidence, opposed the recommendations in the Section 42A Report, stating that 120 mg-a/l chl-a is
appropriate and necessary to ensure ecological health. In his evidence, Mr Canning considers that the
elevated chl-a concentrations are likely to be driven by anthropogenic activity and therefore can be
managed. In reference to the Waitaki, Shaw et al (2016) page 6 states:
“We also consider that 120 mg chl a/m2 is likely to be unattainable in the lake fed rivers of the
catchment particularly those which are infested with Didymo. Accordingly until more data is
collected, we believe that the lake fed rivers should continue to have a Chlorophyll a outcome
of 200 mg/m2 in alignment with Table 1A of the LWRP.”

6.30

It should be noted that Appendix G of the Section 42A Report 72 contained an error in that it stated
that Willow Burn and Omarama Streams are classed as ‘hill-fed lower’ streams, however Table 15B(c)
in PC5 classifies both of these rivers as ‘spring fed upland’ and limits the concentration of Chlorophyll
a to 50mg/m2. Mr Canning’s request is therefore not relevant to these streams. In regards to the

71

Biggs, B.J.F. 2000. New Zealand periphyton guideline: detecting, monitoring and managing enrichment of
streams. Ministry for the Environment, Wellington, New Zealand.
72
Section 42A Report, Appendix G, Page 96
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other ‘hill-fed lower’ streams in the Waitaki, Shaw et al (2016) states that CRC does not measure chl-a
at all water quality monitoring sites and until more information is obtained on actual water quality
concentrations, the default value for ‘hill-fed lower’ streams should remain at 200mg/m2.
Do Table 15B(c) limits achieve the Table 15B(a) Outcomes
6.31

Mr Kitto, on behalf of DairyNZ, states in his evidence (paragraph 5.13) that the Hakataramea River
periphyton outcomes stated in Table 15B(a) will not be achieved if water quality is managed to the
DIN limits included in Table 15B(c). It is assumed that Mr Kitto is referring to the Table 15B(a)
periphyton attribute relating to chlorophyll a (mg chla/m2) and the Table 15B(c) annual median
nitrate-nitrogen concentration. Mr Kitto states:
‘Doubling the DIN concentration to 0.05 mg/l (as proposed), if all other influencing factors
remain the same, is likely to add increased risk of periphyton growth in this river assuming
phosphorus is not limiting’.

6.32

The Table 15B(c) nitrate-nitrogen limit of 0.05 mg/l incorporates consented (including
unimplemented) agricultural intensification, a ‘flexibility’ allowance for future land use, and allowance
for a ‘lag effect’ as assessed in Greer et al. (2015). Without that ‘lag effect’, the DIN concentration in
the Hakataramea River at SH8 would be expected to increase from 0.023 mg/l to 0.025 mg/l.

6.33

Shaw et al (2016; p.7) concurs with Mr Kitto and considers that a doubling of the nitrate-nitrogen
value will increase the risk of the Table 15B(a) periphyton attribute relating to chl-a concentrations
being exceeded. It is noted that in some reaches of the Hakataramea River the Table 15B(c)
periphyton attributes are already exceeded.

6.34

Shaw et al (2016; p.7) states:
“Because the doubling of the DIN concentrations is almost entirely due to currently
authorised land uses, our recommendation is that the limit remain at 0.05 mg/l NNN.
However, this attribute will need to be carefully monitored; if the lag effects are as significant
as predicted, and outcomes are not met, the effectiveness and efficiency review of PC5 (and
the Waitaki Catchment Water Allocation Regional Plan) will need to consider other
mechanisms for flow and nutrient management in the Hakataramea.
Nitrate toxicity is not an issue in the Hakataramea; despite the predicted doubling in
concentration, the nitrate-nitrogen concentrations in the Hakataramea are currently within
the National Objectives Framework (MfE, 2015) ‘A’ band. The limit set would remain in the A
band for the annual median measure, but potentially shift to the B band for the 95th
percentile measure (Appendix 2) depending on the lag effect.”

6.35

It is therefore evident that the nitrate-nitrogen concentration in Table 15B(c) may not be set at a
concentration that will achieve the periphyton attribute relating to chlorophyll a Table 15B(a).
Additionally, the modelling did not take into account the influence of non-statutory processes
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including the Hakataramea River Management Programme 73 and a reduction in nitrogen loss as a
result of farming activities moving to GMP.
6.36

As the Table 15B(c) nitrate-nitrogen concentration is based on consented land use, unless PC5 is
amended to require further reductions in nitrogen loss, a more restrictive nitrate-nitrogen limit may
not be achievable. In light of the uncertainties associated with the ‘lag effect’ related to consented
activities and the focus being on the outcome rather than the limit, I consider it appropriate that the
nitrate nitrogen concentration is retained as notified.

Table 15B(c)
Nitrate-nitrogen
6.37

In his legal submissions on behalf of Forest & Bird Mr Anderson submits that the limits in Table 15(c) 74
are not appropriately set to meet the freshwater outcomes in Table 15B(a). Mr Anderson refers to
the evidence of Mr Canning, presented on behalf of the Lower Waitaki River Management Society to
justify this statement. In his evidence, Mr Canning considers nitrate-nitrogen concentrations are two
to ten times too high to protect ecosystem health in some streams. Mr Canning states at paragraph
50 of his evidence:
“For the nutrient concentrations to be aligned with (and approximately achieve) the proposed
QMCI outcomes in Table 15(a):
•
•
•

The hill-fed upper sites DIN concentration should range between 0.02mg/L and
0.167mg/L, and DRP between 0.005mg/L and 0.09mg/L.
The hill-fed lower sites DIN concentration should range between 0.02mg/L and
0.444mg/L, and DRP between 0.005mg/L and 0.09mg/L.
The plains sites DIN concentration should range between 0.21mg/L and 0.63mg/L, and
DRP between 0.009 and 0.012.”

6.38

It is noted that Mr Kitto disputes Mr Canning’s requests in his rebuttal evidence.

6.39

Shaw et al (2016; p.8) states:
“The statement made in Mr Canning’s evidence references ‘a multiple lines of evidence
approach’ using a host of national or regional scale modelling exercises. However, there
appears to have been no consideration of Waitaki catchment specific information such as
stream type or current state. In addition, Canning assumes there is a direct and orthogonal
relationship between ecosystem health and nutrients. This is clearly not the case, as is
explained with examples in Mr Kitto’s rebuttal evidence. While some streams do have
elevated and trending nitrate it would not be appropriate to stipulate a generic limit that
takes no account of the hydrogeological or socioeconomic context.”

Hakataramea River Management Programme recommended in the Lower Waitaki Zone Committee ZIPA,
page 9.
74
Note- it is assumed that Mr Anderson intended to refer to the nitrate- nitrogen limits and dissolved reactive
phosphorus limits in Table 15B(c).
73
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6.40

Based on Shaw et al (2016), I consider a generic limit is not appropriate. Therefore I do not
recommend any amendments to the nitrate-nitrogen limits in Table 15B(c) as sought by Mr Canning.

Ammonia
6.41

Dr Ryder, on behalf of Bellfield and others 75, states that the ammoniacal-nitrogen limits in Table
15B(c) are unnecessarily low, as current water quality monitoring data shows concentrations are well
below toxicity thresholds. The ammonium-N limits in Table 15B(c) are set at current state, well below
the toxicity thresholds, and it is not desirable to set them at a higher concentration as this would
allow for degradation down to that limit (Shaw et al 2016; p.9). Additionally, it is likely that increases
in ammoniacal-N levels, would be absorbed by plants and therefore it is appropriate to maintain low
concentrations of this form of nitrogen (Shaw et al, 2016; p.9). Based on Shaw et al’s evidence I do
not recommend the Ammonium-N limits in Table 15B(c) are amended.

6.42

Dr Ryder also states in his evidence that the limits for ammoniacal-nitrogen and nitrate-nitrogen limits
could be merged into a single DIN limit. Shaw et al (2016; p.9) notes that ammonia and nitrate
individually become toxic at lower concentrations. Therefore, to detect toxicity effects it is preferable
to monitor ammonia and nitrate separately. In the upper Waitaki FMU, only the Willow Burn has
nitrate-nitrogen concentrations even approaching the DIN status discussed in Dr Ryder’s evidence.
Additionally, Shaw et al states:
“Splitting ammonia and nitrate in the proposed plan change controls DIN by default and
satisfies the NOF by including both nitrate and ammonia limits.”

6.43

In light of the evidence from Shaw et al, I do not recommend replacing the ammoniacal and nitratenitrogen limits with a single DIN limit as requested by Dr Ryder.

Dissolved Reactive Phosphorus
6.44

Dr Ryder’s evidence expresses concern that the DRP limits in Table 15B(c) do not represent ‘current’
state. Dr Ryder drew this conclusion through a review of data obtained through resource consent
monitoring in the Omarama stream catchment. The graph included in Dr Ryder’s evidence plots the
water quality data obtained from monitoring points throughout Omarama Stream and demonstrates
that at these monitoring locations, the DRP concentration exceeds the limit in Table 15B(c). It is
intended that the limit in Table 15B(c) only applies at the monitoring site referenced in Table 15B(c) as
“(SH8): map reference 1358123 5069262”. Therefore any limits applied in resource consent
conditions should reflect the DRP concentration at the monitoring point associated with the resource
consent that would achieve the DRP concentration at the monitoring point referenced in Table 15B(c).

6.45

Shaw et al (2016) page 8 states:
“From our review of the submission and evidence provided, we think that the submitters
believe that the in-stream limit in Table 15B(c) will be used as a trigger on their consents, i.e.
that the limit in the table will be applied as a consent trigger and their water quality data (at
sites other than SH8) will be compared with this limit. This is not the intent of the plan;

75

Dr Ryder’s evidence on behalf of Bellfield and Others, paragraph 41.

Environment Canterbury Section 42A Report - Reply

55

CLWRP Plan Change 5 – Section 42A Report – Reply

median water quality limits at Environment Canterbury monitoring locations should not be
compared to trigger values set in consents for other sites.”
6.46

It is apparent from the evidence that Dr Ryder has relied on water quality monitoring data from
monitoring sites that are different from those listed in PC5. Accordingly I do not consider this data
should be relied upon to inform limit setting at the PC5 site.

6.47

I do not consider it appropriate that consent conditions should direct the requirements in planning
provisions, and in this situation it is apparent that a median value is more appropriate. Therefore I do
not recommend that Dr Ryder’s request to amend Table 15B(c) to rely on monthly concentrations is
accepted.

6.48

It is also noted that the nutrient concentration trigger values that have been included as conditions on
resource consents granted in the Upper Waitaki (and which are referred to in paragraphs 32-35 of Dr
Ryder’s evidence) use average monthly concentrations, whereas the water quality limits in Table
15B(c) are annual median concentrations. It is considered that the annual median value is the
appropriate metric for the in-stream limits given the typically skewed nature of water quality data
(Shaw et al, 2016; p.8). I do not consider it appropriate for resource consent conditions to direct plan
outcomes, rather the plan should set the outcomes and any granted resource consents should include
conditions to achieve these outcomes.
Given the above points, I do not recommend any
amendments to the DRP limits in Table 15B(c) in response to Dr Ryder’s evidence.

6.49

In her evidence presented on behalf of ‘Bellfield and others’, Ms Johnston states that there are
several inconsistencies between the numbers and types of parameters measured in Table 15B(c), and
the numbers and types of parameters included in existing resource consent conditions. Ms Johnston
further states that there are several waterbodies that do not feature in Table 15B(c), including the
Otamatapaio River and Stony Creek. In acknowledgement of these differences, Ms Johnston has
requested the inclusion of a new policy in PC5 to allow existing consent holders to align their consent
conditions with the water quality limits in PC5. The requested policy is set out below.
Any water permit holder who is subject to conditions that specify river water quality limits,
may seek a change of consent conditions under S127 of the Resource Management Act, to
alter the limits on their permit, to accord with the limits in Table 15B(c) of Section 15, Plan
Change 5, Water Quality Limits for Lakes in the Upper Waitaki Freshwater Management Unit.

6.50

I note that a resource consent holder may apply at any time to a consent authority for a change or
cancellation of a condition. Section 127(3)(a) of the RMA states s88 to 121 apply to an application to
change the conditions of a consent, and that such an application is to be treated as an application for
resource consent for a discretionary activity. I note that, among other matters, s104(1)(b) directs that
in considering any application for resource consent a decision maker must have regard to the actual
and potential effects on the environment and the relevant provisions of a plan or proposed plan.
Consequently any decision maker considering an application to change the conditions of a water
permit within the Waitaki would have to give due regard to the water quality limits in Table 15B(c).
Given the matters that must be considered by a decision maker are clearly set out in the RMA I
consider it unnecessary to include the policy requested by Ms Johnston, and do not recommend its
inclusion.

Penticotico Stream
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6.51

W. N. and S. P. Cameron’s submission on PC5 opposes the nitrate-nitrogen limit for Penticotico
Stream (set out in Table 15B(c)) and requests the limit is amended to 3.8 mg/l, consistent with
Schedule 8 of the LWRP. Mrs Cameron’s evidence discusses the water quality monitoring results from
a site on Penticotico Stream, downstream of the confluence of the drainage system with that stream.
Mrs Cameron 76 states that the nitrate-nitrogen concentrations at this site range from 0.389 to 4 mg/l,
with an average concentration of 1.39 mg/l.

6.52

As identified by Mrs Cameron, Table 15B(c) of the LWRP includes a limit of 1.21 mg/l for nitratenitrogen which is reflective of current state with an allowance made for further intensification. Mrs
Cameron raises concern over the recent land use intensification in the area and questions whether
this has been taken into account when setting the limit in the Plan. Mrs Cameron also considers the
“spring-fed plains” classification of is incorrect for the Penticotico Stream, given the contrast between
the upper and lower reaches of Penticotico Stream. On this matter, Shaw et al (2016) p.9 states:
“Mrs Cameron has submitted and spoke to evidence suggesting that the Penticotico stream
nitrate-nitrogen limit be increased from 1.21 mg/l to 3.8 mg/l as per Schedule 8 of the LWRP.
The 3.8 mg/l nitrate-nitrogen limit in the LWRP is for ‘lowland streams’, which includes the
spring-fed plains rivers such as the Penticotico. All of the limits in Table 15B(c) are predicted
values for nitrate nitrogen concentrations, based on current data for specific streams. There
is no justification for reverting to a default value in the LWRP, considering that local data is
available for the Penticotico, and that the Schedule 8 default represents a significant
degradation in water quality in this river.”

6.53

In regards to the lag effects in the area, Shaw et al (2016) states that there is insufficient data to
accurately estimate the expected effect but also considers it unlikely that a 4-fold increase in nitratenitrogen concentration will occur. In light of this information I do not recommend the amendment
requested in Mrs Cameron’s evidence is accepted.

Table 15B(b)
6.54

Dr James, on behalf of Meridian, presented evidence which sought amendments to the TLI value in
Table 15B(b) for Kellands Pond and Wairepo Arm (from 4 to 3.2), and changes to the annual median
and maximum chlorophyll-a concentrations in Table 15B(d) (<2 mg/m3 and <1 mg/m3 respectively).
Dr James also requests that the total nitrogen limit for Kellands Pond is amended to a <350 mg/m3 as
an annual median.

6.55

In regard to the TLI value for Wairepo Arm and Kellands Pond, the Section 42A Report states there is
some uncertainty, due to hydrodynamic complexity of the area, as to whether a lower TLI of 3.2 is an
appropriate outcome (Shaw et al 2016). It is noted that that further research is required to improve
knowledge of water quality and nutrient sources in this area. However, considering the information
included in Dr James’ evidence, the work undertaken by Clarke (2015b) 77, and noting the
recommendations to shift the monitoring site to the centre of the Lake (discussed in paragraph 6.56
below), a TLI of 3.2 for the Wairepo Arm is now considered more appropriate than a TLI of 3.7 (Shaw
et al, 2016). I therefore recommend amending the TLI values for Kellands Pond and the Wairepo Arm
in Tables 15B(b) and 15B(d) to 3.2.

76
77

Evidence of Ms Cameron, paragraph 32
Clarke (2015b), Predicts a TLI for the Wairepo Arm under the solutions package.
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6.56

Dr James also requests moving the monitoring location for Kellands Pond from its present location, at
the edge of the shore, to the centre of the lake. Monitoring data collected by the CRC for the Kellands
Pond mid-lake site (map reference 1365987 5090651), and shore site (map reference 1365929
5090727) shows that samples collected from the centre of the lake produce data that is more
scientifically robust, however samples collected at either location (shore or centre lake) are suitable
for assessing water quality in the lake (Shaw et al, 2016, pg 14). To ensure data is scientifically robust
the preferred approach is to revert to use of the mid-lake site and I therefore recommend amending
the Kellands Pond monitoring site reference point to that suggested in Dr James’ evidence.

6.57

Meridian request in their submission the inclusion of water quality outcomes and limits for Lake
Ruataniwha in Tables 15B(b) and 15B(d). It is noted in the Section 42A Report 78 that Lake Ruataniwha
is difficult to model and therefore setting an appropriate TLI for this waterbody is challenging. Ms
Dawson states it is appropriate to classify Lake Ruataniwha as an ‘artificial lake’, and notes that the
freshwater outcomes in Table 1(b) of the LWRP set a TLI value of ‘3’ for artificial lakes. Dr James
considers the absence of a TLI value for Lake Ruataniwha is inappropriate given the lake is under
significant pressure from land use intensification. In Dr James’ view a TLI of 2.7 would be appropriate
for the lake. It is noted that the TLI sought by Dr James is higher than the TLI sought by Meridian in
their submission (TLI of 1.7)

6.58

The main body of Lake Ruataniwha is considered to function more similarly to that of a river, and
therefore a TLI may not be the most effective or appropriate indicator of water quality for the
purposes of measuring progress against outcomes (Shaw et al, 2016 p. 13). Nonetheless, as
suggested in the evidence of Ms Dawson 79, if no outcomes for Lake Ruataniwha are included in Table
15B(b), the outcomes in Table 1(b) of the LWRP will apply. Shaw et al (2016) considers the Table 1(b)
outcomes may not be suitable for Lake Ruataniwha because they do not reflect the low TLI of the
source water for the Lake. Therefore, whilst a TLI may not be the most appropriate measure for Lake
Ruataniwha, it is more appropriate than the default TLI outcome in Table 1a of the LWRP. Therefore I
recommend that Table 15B(b) is amended to include Lake Ruataniwha as an ‘Artificial lake-on-river’
with a TLI of 1.7.

Table 15B(d)
Ruataniwha, Kellands Pond and the Wairepo Arm
6.59

Dr James, in his evidence, requests the inclusion of Lake Ruataniwha and Wairepo Arm in Table
15B(d), and amending the TLI values for Kellands Pond arm from 4 to 3.2. Ms Dawson is supportive
of this approach in her evidence, noting that the requested amendments positively contribute
towards the effective implementation of Policies 4.37 and 4.38 of the LWRP. For the reasons
discussed in paragraphs 6.55 and 6.58 of this report, I recommend amending the TLI value for
Kellands Pond to 3.2 and the addition of a TLI value for Lake Ruataniwha of 1.7 and the Wairepo Arm
of 3.2.

Lake Benmore

78
79

Section 42A Report Appendix G, pg 101.
Ms Dawson’s Evidence on behalf of Meridian Energy, Page 24, paragraph 86.

Environment Canterbury Section 42A Report - Reply

58

CLWRP Plan Change 5 – Section 42A Report – Reply

6.60

Dr Ryder, on behalf of Bellfield and others, presented evidence relating to the requested amendments
to the TLI limits for the Haldon Arm of Lake Benmore and the Lake Benmore Dam sites. In his
evidence, Dr Ryder stated there was a need to amend the TLI limits for these sites from 2.7 to 2.75, to
align these limits with trigger values on existing resource consents and avoid uncertainty in
determining compliance with consent conditions. The matter of the misalignment between the TLI
limits in PC5 and the TLI trigger values in existing resource consents is discussed at paragraphs 15.72
and 15.73 in the Section 42A Report. While the matter of compliance is not specifically discussed in
the s42A Report, I note that holders of existing resource consents are required to meet the conditions
specified in their resource consent, rather than the limits in Part B of PC5. Therefore it is not evident
to me how a TLI of 2.7 could impact on compliance monitoring of existing resource consents.
Additionally, I do not consider an approach that relies on the trigger values in existing resource
consent as a means for setting water quality limits in the Waitaki will necessarily result in sustainable
management of resources. For the above reasons I do not recommend amending the TLI value for
Lake Benmore to 2.75.

6.61

Ms Johnston also presented evidence on behalf of Bellfield and others, requesting an amendment to
the TLI values in Table 15B(d) so as to align with the TLI values set in existing resource consent
conditions. In the alternative, Ms Johnston requested the inclusion of an additional policy to allow
consent holders a “straight forward consenting pathway to change the consented TLIs to align with
the TLIs in Table 15B(d)” 80.

6.62

A similar request was made in regards to the Table 15B(c) values and is addressed in paragraphs 6.49
and 6.50 above. That discussion and the conclusions reached apply here also.

6.63

Further, the types of conditions that have been included on existing resource consents are described
at paragraph 22.163 of the Section 42A Report. These types of conditions that have been included on
resource consents so as to manage cumulative catchment scale effects arising from agricultural
activities in the Waitaki in response to a TLI value. This is achieved by requiring all farmers to carry out
actions in response to changing TLI values in Lake Benmore. The provisions in PC5 do not intend to
require monitoring and response conditions relating to cumulative catchment scale effects. Instead, it
is intended that cumulative effects are managed by the PC5 framework and localised effects on water
quality are managed through consent conditions. Therefore, I do not consider the direction provided
in the policy proposed by Ms Johnston is consistent with the direction of PC5 and therefore do not
recommend its inclusion.

Table 15B(f)
6.64

Ms Taylor, appearing on behalf of WIC, queried the need to specify catchment nitrogen loads in Table
15B(f) given these catchments are managed within a load limit calculated in accordance with Schedule
27. It is noted that this matter is raised in WIC’s submission, page 6 paragraph 4 however not
specifically responded to in the Section 42A Report.

6.65

The PC5 framework manages within the limits stated in Table 15B(f) through a nitrogen allocation
framework and uses prohibited activity rules. Consequently I consider the catchment nitrogen load
limits in Table 15B(f) provide limited value in the PC5 rule framework. In areas where land holders are
able to apply for a resource consent to intensify, the load limit is to be recalculated using the

80

Ms Johnston’s evidence on behalf of Bellfield and others, pg 11 para 49.
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methodology set out in Schedule 27. I therefore recommend that any rules that refer to Table 15B(f)
be amended to instead refer to the methodology set out in Schedule 27. This includes Rules 15B.5.3,
15B.5.10, 15B.5.12 and 15B.5.36.
6.66

As it is not necessary to refer to Table 15B(f) in the PC5 rule framework, it could be argued that the
table should be deleted. While I do not have a strong preference regarding the retention of the Table
15B(f) load limits, I note the table is referenced in Policies 15B.4.12 and 15B.4.18 and the explanation
in Schedule 27.

6.67

In Policy 15B.4.12 and Schedule 27, the reference to the limits in Table 15B(f) provides guidance as to
how PC5 intends to account for OVERSEER® version changes. Considering the conversion of at-source
loss rates to on-land loss rates is an area that can create confusion, I recommend the reference to
Table 15B(f) is retained so as to provide direction on how PC5 attempts to deal with OVERSEER®
version updates.

6.68

In reviewing Part A of Schedule 27 (Methodology for Calculating the Land Based Nitrogen Loads for
the Haldon Zone and Mid Catchment) I have noted there is an error with respect to the list of ‘fixed
input data’ included at the top of page 5-5. That list includes the following entry:
“D = The nitrogen load limit in Table 15B(f)”
The fixed input ‘D’ is not used in the formula to calculate the Haldon Zone and Mid Catchment
Nitrogen Load, nor any other formula in Part A of Schedule 27. Consequently, given it is superfluous I
recommend its deletion.

6.69

Policy 15B.4.18 directs that irrigation schemes within the Valley and Tributaries Zone and Whitneys
Creek Zone are managed within the Table 15B(f) load limits. I consider it more appropriate that the
policy refers to Schedule 27 and have recommended amendments to that effect.

Recommendation:
6.70

Amend Policy 15B.4.18(b)(ii) as follows:
…
(ii)

the nitrogen load limit specified in calculated in accordance with Schedule 27 Table
15B(f) 81 and the local in-stream and groundwater quality limits set out in Tables
15B(c) and 15B(e) for the Valley and Tributaries Zone or Whitneys Creek Zone;

…
6.71

Amend Rule 15B.5.3 condition 3 as follows:
3.

81

The discharge, in combination with the discharges from all lawfully established
aquaculture in the Valley and Tributaries Zone, does not exceed the nitrogen load
limit calculated in accordance with Schedule 27 in Table 15B(f); and

CL16- Minor amendment
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6.72

Amend Rule 15B.5.10 condition 3 as follows:
3.

6.73

The nitrogen loss calculation for the Nutrient User Group does not cause the relevant
limits set out in Tables 15B(c), 15B(d) and, 15B(e) and 15B(f) 82 to be exceeded; and

Amend Rule 15B.5.12 condition 1(f) as follows:
(f)

6.74

Amend Rule 15B.5.36 condition 2 as follows:
2.

6.75

how the Aquaculture Nutrient User Group will ensure each property complies with
the relevant limits set out in Tables 15B(c), 15B(d), 15B(hf83), and Schedule 5 and
calculated in accordance with Schedule 27; and

The nitrogen loss calculation for the farming enterprise does not cause the Valley and
Tributaries Zone or Whitneys Creek Zone nitrogen load limit in Table 15B(f) and 84
calculated in accordance with Schedule 27 to be exceeded; and

Amend Schedule 27 as follows:
…
C= 328 tonnes N/yr (the agricultural portion of the Haldon Zone Nitrogen Load Limit in Table
15B(f)).
D= The nitrogen load limit in Table 15B(f). 85
E1 = 66 tonnes N/yr (the unutilised portion of the Haldon Zone Load Limit in Table 15B(f) as
at 13 February 2016)).
…

Table 15B(h)
6.76

Mt Cook Salmon’s submission sought clarification as to whether the nitrogen load limit of 185 tonnes
allocated for aquaculture in Table 15B(h) includes nitrogen losses from consented activities as well as
additional headroom. Mr Ramsey, on behalf of Mt Cook Salmon, also sought clarification on the
matter at the PC5 hearings on 4 October 2016. It is noted that clarification on this matter is provided
in paragraph 19.22 of the Section 42A Report, which states:
“The Table 15B(h) allocation includes all consented discharges, plus an additional allocation
(Shaw et al & Palmer 2015(pp.78)).’

CL16- Minor amendment
CL16- Minor amendment
84
CL16- Minor amendment
85
CL 16- Minor amendment
82
83
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6.77

Additionally, Shaw et al (2016) states:
“As a point of clarification, Table 15B(h) includes an aquaculture load limit of 185 tonnes
N/year. This includes consented losses of 178 tonnes N/year, plus 6.6 tonnes N headroom
(that being 10% of the 66 tonnes N ‘in lake’ headroom available in the Haldon Arm).”

6.78

This clarifies that the calculation of 185 tonnes in Table 15B(h) includes both consented losses and
additional headroom.

Schedule 27
6.79

The nitrogen load limits for the Haldon Zone and Mid Catchment Zone (Table 15B(f)) include an
allocation of nitrogen for agricultural intensification.

6.80

For the Haldon and Mid Catchment Zones, Table 15B(f) provides:
Area

Nitrogen Load Limit (tonnes nitrogen /year)

Haldon Zone*

737

Mid Catchment Zone*

929

*To calculate the nitrogen load limits available for agriculture intensification refer to Schedule 27.
6.81

The load limits in Table 15B(f) are calculated in-river or in-lake, after attenuation has occurred. To
calculate the amount of nitrogen (tN/yr) available to resource consent applicants for agricultural
intensification, the catchment nitrogen loads need to be converted to land-based nitrogen loads. To
calculate land-based nitrogen loads the latest version of OVERSEER® must be used.

6.82

PC5 requires that each time an updated version of OVERSEER® is released, the CRC is to calculate,
using the methodology in Schedule 27, the nitrogen load available for further agricultural
intensification (the land-based loads). The equations used to calculate these land-based nitrogen
loads include fixed inputs (in-lake and in-river loads, and reference land uses), and variables (those
being the Matrix of Good Management Practice Loss Rates - which change in response to OVERSEER®
version updates).

6.83

Several submissions on Schedule 27 sought amendments to account for existing and consented land
use. Two matters are addressed below relating to community wastewater, and consented activities
not accounted for in the original modelling.

Community Wastewater
6.84

The Council Officers have identified an error in Schedule 27, being that the nitrogen headroom
allocation for the Haldon Zone (B) does not account for the nitrogen load that has been allocated to
future community wastewater discharges.

6.85

Part A of Schedule 27 sets out the methodology for ‘Calculating Land Based Nitrogen Loads for the
Haldon Zone and Mid Catchment Zone’ and includes a set of fixed inputs (page 5-5 of PC5 as notified).
In that list of fixed inputs ‘B’ is described as follows:
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B = Community Wastewater load limits stated in Table 15B(h)
Table 15B(h) then sets out the community wastewater discharge limits as follows:
Area

Community Wastewater Discharge Limit
(Tonnes nitrogen/year)

Haldon Zone
a) Tekapo Township

22 tN/yr

b) Twizel Township

18 tN/yr

c) Aoraki Cook Village

3.5 tN/yr

Ahuriri Zone

10

Valley and Tributaries
Zone

0.5

6.86

Accordingly, applying the methodology in Part A of Schedule 27 as notified, ‘B’ would be calculated by
summing the community wastewater discharge limits for the Haldon Zone (43.5 tonnes). However,
when establishing the community wastewater discharge limits for the Haldon Zone, an allocation of
nitrogen was included in the load limit for future community wastewater discharges.

6.87

Consequently when ‘Calculating Land Based Nitrogen Loads for the Haldon Zone’ an adjustment to ‘B’
must be made to subtract that unutilised portion of the allocation.

Legal Discussion 86
6.88

If the nitrogen allocation for community wastewater headroom is not accounted for (i.e. subtracted)
when the nitrogen load is calculated under Schedule 27, this will mean that additional nitrogen would
also be available for agriculture intensification in the Haldon Zone and Mid-Catchment Zone. This
would result in the limits set out in Table 15B(f) being breached.

6.89

The Director General of Conservation seeks amendments to Schedule 27 to ensure that the nitrogen
load limits in Table 15B(f) are not exceeded, to account for consents lodged or granted with the CRC,
including any nitrogen losses arising from permitted activities, along with any consequential
amendments. 87 DoC seeks these amendments to ensure the nitrogen losses and loads are capped to
meet the overall nitrogen load limits contained in 15B.7.4 Waitaki Nitrogen Load Limits (which
consists of Tables 15B(f), 15B(g) and 15B(h)).

6.90

Meridian Energy Limited also seeks amendments to Schedule 27 to ensure that the total nitrogen load
limits for the Haldon and Mid-Catchment Zones are not exceeded as a result of any individual activity
or combination of activities. 88

Paragraphs 6.88 to 6.91 have been prepared by Philip Maw.
Director General of Conservation PC5LWRP-1678.
88
Meridian Energy Limited PC5LWRP-58.
86
87
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6.91

Accordingly, it is submitted that there is scope in the submissions of the Director General of
Conservation and Meridian Energy Limited to amend Schedule 27 to account for nitrogen allocated to
future community wastewater discharges when calculating the nitrogen load limits available for
agricultural intensification in the Haldon Zone and Mid Catchment Zone.

Planning Discussion
6.92

It is evident that if ‘B’ is not amended appropriately and included in the relevant Schedule 27
calculations, then the land-based nitrogen load limit for the Haldon Zone will be incorrect, and the
water quality outcomes for the catchment may not be achieved.

6.93

Shaw et al (2016) 89, states that:
“When Schedule 27 was notified, the load limit for the community wastewater in the Haldon Zone was
included as parameter B. This value was not included in the calculations. The wastewater limit is
comprised of current + consented wastewater discharge to land, plus an additional allocation for future
expansion (currently unutilised). The current + consented loads were included in the CLUES modelling
and are therefore considered in the overall load limit, however the additional allocation needs to be
subtracted from the limit before headroom is calculated. In the interests of considering all current,
consented and committed N losses, we recommend that the Schedule is adjusted to include the
unutilised portion of the wastewater load limit. The parameter B is also unnecessary in the Valley and
Tributaries zone as the current and consented wastewater load is included in the CLUES modelling, and
the consented allowance is sufficient for future expansion.”

6.94

To avoid potential future over-allocation in the Haldon Zone, I recommend that the description of
fixed input ‘B’ is amended to represent the unutilised portion of the community wastewater load limit
for the Haldon Zone. Additionally, I recommend that the I1 calculation is amended to include
appropriate reference to ‘B’.

6.95

A consequential amendment is required to Part B of Schedule 27 as a result of the recommended
amendments to Part A of the Schedule. Part B of Schedule 27 describes the methodology to calculate
the land-based loads for the Valley and Tributaries and Whitneys Creek Zones. Part B of Schedule 27,
as notified, describes the fixed input parameter ‘B’ as ‘Community Wastewater load limits stated in
Table 15B(h).’ However, ‘B’ is already accounted for in the load limit and does not need to be
included in Schedule 27 calculations. Consequentially I recommend a minor amendment, in
accordance with Clause 16 of the RMA, is made to Part B of the Schedule.

Wording used in Schedule 27
6.96

Shaw et al (2016) 90 identifies that the use of the phrase “attenuation factor” in Schedule 27 may
create confusion. Shaw et al states that:
“The term attenuation factor implies its value only represents the decay of nitrogen through
natural processes. The factor also compounds a number of uncertainties arising from the
estimation of the lake load from the catchment-scale land use and the nutrient loss data,

89
90

Page 26
Page 27
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including the accuracy and precision of the OVERSEER® estimates of root zone losses from
representative agricultural land uses.”
6.97

It is considered by Shaw et al that a more appropriate phrase would be ‘calibration factor’. To assist
with the interpretation of Schedule 27, I recommend as a minor amendment in accordance with
Clause 16 of the RMA, that the phrase “attenuation factor” is replaced with the phrase “calibration
factor” in Schedule 27.

Accounting for consents granted after December 2013
6.98

Mr Christensen, in his legal submissions for Meridian, highlighted Meridian’s interest in ensuring the
accounting methods adopted by PC5 are appropriate and ensuring the water quality limits are not
exceeded. Mr Christensen refers to the evidence of Mr Ellwood and states:
“Meridian suggests that an amendment to Schedule 27 to ensure that the method of
calculation of available Nitrogen Headroom in the Haldon Zone takes into account the impact
of consents that have been or may be granted in the period between when the baseline
modelling was undertaken (as at December 2013) and when the relevant new rules in PC5
become operative.” 91

6.99

Mr Christensen submits that the amendment proposed in Mr Ellwood’s evidence will avoid the
potential for over-allocation of nitrogen. Mr Ellwood’s evidence requests amendments to Schedule
27 as follows:
E1 = 66 tonnes N/yr (the unutilised portion of the Haldon Zone Limit in Table 15(f) as at 13
February 2016 as at 1 December 2013) * Z
Z = 1-(the amount of on-land based agricultural N load allocated in excess of 1.6 /kg/ha via
resource consent granted after 1 December 2013 but before the Rules 5.53A, 5.54A, 15B5.19
to 15B.5.23 become operative) / (66 tonnes*G)

6.100

In Attachment A to Meridian’s response to questions from the hearing commissioners, Mr Elwood’s
response to Question 1 is as follows:
“Amendments requested to E1 of Schedule 7 would only be required for land use application:
1. Made prior to Rule 15B.5.23 becoming operative; and
2. Where consent is required under proposed Rule 15B.5.18C; and
3. Consent is granted to a N loss exceeding 1.6kgN/ha/yr above the N baseline.
If the application is made after the date Prohibited Activity Rule 15B.5.23 becomes operative
no adjustment would be required.
If Prohibited Activity Rule 15B.5.23 is not made operative or a different activity status is
selected, then an adjustment to the formula may always be required to address the

91

Mr Christensen Pg 9, at paragraph 32.

Environment Canterbury Section 42A Report - Reply

65

CLWRP Plan Change 5 – Section 42A Report – Reply

circumstance where the allocation is for more than the Upper Waitaki Nitrogen Headroom
available to the property.”
6.101

The Hearing Commissioners also asked an additional question relating to the wording requested in Mr
Elwood’s evidence. The question and response are as follows:
Question 3: Can the amendment to E1 of Schedule 27 within Mr Elwood’s evidence be more
simply expressed as:
E1 = 66 N/yr – ((the amount of on-land based agricultural N load allocated in excess of 1.6
/kg/ha via resource consent granted after 1 December 2013 but before the Rules 5.53A,
5.54A, 15B5.19 to 15B.5.23 become operative) *G)?
Response: The amendment suggested by the Hearing Commissioners would achieve the
correct adjustment to E1 (available headroom) provided the extra on-land load is divided by G
(the attenuation factor to convert it to in-lake load).
I note, in response to Question 1 above, I have formed the view that it is the application date,
not the decision date that is the critical matter. Accordingly, the formula should be expressed
as follows:
E1 = 66 tN/yr – the amount of on-land based agricultural N load allocated in excess of 1.6
/kg/ha via resource consent granted after 1 December 2013 in respect of an application
made before the Rules 5.53A, 5.54A, 15B.5.19 to 15B.5.23 become operative/G.

6.102

The evidence of Ms Dawson discusses the interim nutrient management rules 92 in PC5 that apply prior
to remainder of the rules 93 becoming operative. Ms Dawson notes that water permits granted after
16 February 2016 would require land use consent under PC5 and that prior to the other PC5 rules 94
becoming operative, nitrogen losses from farming activities are restricted to 1.6kg/N/ha above the
nitrogen baseline. Once those other rules 95 are made operative, properties are restricted to the
Upper Waitaki Nitrogen Headroom.

6.103

In a situation where an application for land use consent is lodged prior to PC5 becoming operative,
and where that application proposes to exceed the 1.6 kg/ha/yr, the activity would be classified as
non-complying. Were consent granted in that situation, I consider Ms Dawson is correct that
Schedule 27 would need to be amended to account for this consent.

6.104

In review of Mr Ellwood’s evidence Shaw et al (2016) 96 states:
“We agree that there may be some risk to the Haldon Arm load limit if the declined and appealed
consents are subsequently granted - some mechanism to adjust Schedule 27 is required; either a
change in the calculation as suggested by Mr Ellwood, or a revision of the reference land use map
(which is current + consented land use) and associated at-source losses for current + consented

Rules 15B.5.13A, 15B.5.13B, and 15B.5.18A – 15B.5.18C
Rules 5.43A, 5.46A, 5.53A, 5.54A, 15B.5.14 – 15B.5.18, and 15B.5.19 – 15B.5.23
94
Rules 5.43A, 5.46A, 5.53A, 5.54A, 15B.5.14 – 15B.5.18, and 15B.5.19 – 15B.5.23
95
Rules 5.43A, 5.46A, 5.53A, 5.54A, 15B.5.14 – 15B.5.18, and 15B.5.19 – 15B.5.23
96
Page 25
92
93
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activities. The latter revision is more complicated, and would require re-running of the CLUES model.
However, the complication to adjusting Schedule 27 as suggested by Mr Ellwood is that when
OVERSEER is updated and the at-source loads re-calculated, the loads for each of the properties
included in the adjustment would also need to be updated.”
6.105

Mr Ellwood’s evidence refers to four resource consents or resource consent applications that are not
accounted for in Schedule 27. These include: CRC168850 (McIntyre), CRC093899 (Bendrose),
CRC072118 (Rosehip Orchards Ltd) and CRC072233 (High Country Rosehip Orchards Ltd) 97. Shaw et al
(2016) considers each of these individually and states the following:
‘…we agree that Schedule 27 should be adjusted to take into account the Bendrose consent
and any other consents currently in process (at the time when they are granted or appeals
are resolved).
…
Because the Rosehip and BIC consent applications are as yet undecided, there is the
option…of re-calculating the headroom once decisions are made.
Alternatively, there is an option of reducing the N ‘headroom’ by a conservative amount as a
precautionary approach; if the consents are not granted, then the ‘reserved’ N headroom
could be redistributed when the plan is reviewed and load limits re-evaluated.”

6.106

As the Bendrose consent is already granted, I consider the nitrogen loss associated with this consent
should be included in Schedule 27 through an amendment to the land use reference map. The
Rosehip application was declined and is currently under appeal to the Environment Court, while a
decision has yet to be made on the BIC (including McIntyre) applications. If the BIC applications were
granted or the Rosehip appeal is upheld, the farming activities could be allocated an amount of
nitrogen that is greater than the Upper Waitaki Nitrogen Headroom, putting the Upper Waitaki FMU
at risk of over-allocation. Considering this, it would be appropriate to amend Schedule 27 to account
for these resource consent applications. The options for addressing this include:
•

Subtracting an estimated amount of nitrogen from the nitrogen headroom in Schedule 27. This
may or may not be consistent with the nitrogen limit associated with the resource consent if
granted; or

•

Including a formula that is the same or similar to that requested by Mr Ellwood.

6.107 On the basis that it is not possible to pre-empt the outcome of the resource consent or environment
court process, I consider the more sensible approach would be to include a formula that would deduct
the additional amount of nitrogen above 1.6 kg/ha/yr from the 66t/yr headroom in Schedule 27. This
would mean that the most recent OVERSEER® report associated with the resource consents would be
required for each future calculation relating to the Haldon Zone. I recommend the request in Mr
Ellwood’s evidence is accepted however it is more appropriately incorporated into PC5 through an
amendment to ‘I1’ rather than ‘E1’ for a slightly simpler calculation.
A summary of each resource consent or resource consent application is included in Shaw et al (2016) Section
8, pages 25-26.

97
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Recommendations for Schedule 27
6.108

Amend Part A of Schedule 27 as follows:
The fixed input data includes:
A= ‘Reference’ land use pattern provided in Part C of Schedule 27, representing the current and
consented agricultural land use at 1 December 2013 in the Haldon Zone.
B= Unutilised portion of the Community Wastewater load limits stated set out in Table 15B(h) for the
Haldon Zone. 98
C= 328 tonnes N/yr (the agricultural portion of the Haldon Zone Nitrogen Load Limit in Table 15B(f)).
D= The nitrogen load limit in Table 15B(f). 99
E1 = 66 tonnes N/yr (the unutilised portion of the Haldon Zone Load Limit in Table 15B(f) as at 13
February 2016)).
E2 = 5 tonnes N/yr (the unutilised portion of the Mid Catchment Zone Load Limit in Table 15B(f) as at
13 February 2016).
The changing input data for each zone includes:
F= Matrix of Good Management Practice loss rates.
Step 1: Calculating the attenuation calibration factor 100 (G) which is the relationship between the inlake nitrogen load and the land based agriculture nitrogen load.
(a)

(b)

Calculate the land based nitrogen load (H1) associated with the reference land use for the Haldon
Zone using the below equation (this is the sum of the losses for all of the land use/ climate/ soil
combination blocks in the area):
H1 = ∑ A x F (tonnes N/yr)
Use H1 to calculate the attenuation calibration factor (G):
G = H1/ C

Step 2: Calculating the Upper Waitaki Nitrogen Headroom per property (J1 and J2)
Additional fixed input data includes:

Director General of Conservation PC5LWRP-1678 and Meridian Energy Limited PC5LWRP-58
CL16- Minor amendment.
100
CL16- Minor amendment.
98
99

Environment Canterbury Section 42A Report - Reply

68

CLWRP Plan Change 5 – Section 42A Report – Reply

K1= 172,000, which is the hectares of non-irrigated land in the Haldon Zone that meets the criteria of
under 900 metres above sea level and on a slope less than 25 degrees.
L= hectares of non-irrigated land on property that meets the criteria of under 900 metres above sea
level and on a slope less than 25 degrees.
Haldon Zone
90% of the unutilised portion of the Nitrogen Load Limit in the Haldon Zone is for agriculture. Calculate
this portion (I1) using:
I1 = ((E1xG)-B) x0.9 (tonnes N/yr) - (the amount of on-land based agricultural N load allocated in
excess of the Baseline GMP Loss Rate + 1.6 kg/N/ha via resource consent granted after 1 December
2013 in respect of an application made before the Rules 5.53A, 5.54A, 15B.5.19 to 15B.5.23 become
operative. 101
Calculate the Upper Waitaki Nitrogen Headroom available per property in the Haldon Zone (J1) using:
J1 = (I1/ K1) x L (tonnes N/yr)
Additional fixed input data includes:
K2= 16,000 is the hectares of non-irrigated land in the Mid Catchment Zone that meets the criteria of
under 900 metres above sea level and on a slope less than 25 degrees.
L= hectares of non-irrigated land on property that meets the criteria of under 900 metres above sea
level and on a slope less than 25 degrees.
Calculate the unutilised portion of the Nitrogen Load Limit available in the Mid Catchment Zone (I2)
using:
I2 = E2xG (tonnes N/yr)
Calculate the Upper Waitaki Nitrogen Headroom available per property in the Mid Catchment Zone
(J2) using:
J2 = (I1/ K1) x L (tonnes N/yr)
…
6.109

Amend Part B of Schedule 27 as follows:

The fixed input data includes:
…
B = Community Wastewater load limits stated set out in Table 15B(h)
101

Meridian PC5LWRP- 58
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…
Step 2: calculate the consented load (I)
I=H+B+C

…

Part B Policies
Natural processes and variations in water quality
6.110

The evidence presented by Ms Dawson, on behalf of Meridian, supported the amendments requested
by Dr James to Tables 15B(a) and 15B(b) (discussed in paragraphs 6.7-6.14 of this report). Ms Dawson
states that if the requested amendments to Tables 15B(a) and 15B(b) are not accepted, an additional
policy would be appropriate to provide for natural processes and variations in water quality within the
Waitaki. The additional policy sought in Meridian’s submission is discussed at paragraph 24.29 of the
Section 42A Report. The report considers naturally occurring processes will be determined through
scrutiny of monitoring data and states that “More information is required from the submitter to
understand the intent of the policy and its wider implication. In the interim no changes are
recommended.”

6.111

Ms Dawson provides further information in her evidence which states that her interpretation of
Policies 4.1 and 4.2 is that the outcomes specified in Tables 15B(a) and 15B(b) have a wider role than
simply providing a benchmark against which to compare the environment. At paragraph 66 of her
evidence Ms Dawson states:
“In my opinion, the “management” focus in Policy 4.2 could readily be interpreted as applying
to the consideration of resource consents, whether or not to grant consents and the
appropriate conditions to impose.”

6.112

Ms Dawson suggests that such an interpretation is problematic for Meridian’s consents and as an
example, refers to Meridian’s existing resource consent which authorises discharges of natural flood
water into the Upper Ohau. Ms Dawson states it is unlikely that this discharge would meet the
sediment standard in Table 15B(a). In response to questions from the Hearing Commissioners, Ms
Dawson reconsidered the wording of the policy originally sought by Meridian and proposed
alternative wording that relates specifically to the Upper Waitaki FMU:
Within the Upper Waitaki Freshwater Management Unit, when implementing Policies 4.1 and
4.2 to take into account that the existing freshwater quality in the lakes and rivers is
influenced by naturally occurring processes, including the glacial origin of the water, and
natural variation. 102

6.113

102

It is noted that during the hearing of submissions on PC5, the Council publicly notified its decision on
the matter of the ‘reconsideration of the activity status for replacement resource consents for water

Memorandum on behalf of Meridian Energy limited, Attachment B, pp. 9, para 7.
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permits associated with hydroelectricity generation and regionally significant infrastructure.’ 103 This
has resulted in the insertion of new rules into the LWRP that manage the discharge of contaminants
and water associated with an activity that is part of the Waitaki Power Scheme.
6.114

The discharge of water and contaminants associated with an activity that is part of the Waitaki Power
Scheme is classified as a controlled activity under Rule 5.125A, provided the discharge does not cause
the relevant water quality limits to be exceeded. The water quality limits included in Table 15B(c) and
Schedule 8 do not include limits on sediment or colour and therefore I consider that a discharge from
a lake used for storage in the Upper Waitaki FMU is likely to comply with condition 1 of Rule 5.125A.
As Rule 5.125A classifies such activities as controlled, I do not agree that consideration of the water
quality outcomes in Tables 15B(a) and 15B(b) would preclude the grant of consent.

6.115

I note that Rule 5.125A does include a matter of control relating to “measures that will ensure any
relevant water quality outcomes set out in Section 15B are met”. Therefore, while the outcomes in
Tables 15B(a) and 1B(b) may be considered in the development of resource consent conditions there
can be no reference back to Policies 4.1 and 4.2. I also understand that, a condition of consent cannot
negate the consent granted 104 and therefore consideration of the water quality outcomes is unlikely,
in my opinion, to create an impediment in the resource consent process or implementation.

6.116

Considering the above, it is my view that the water quality outcomes in Tables 15B(a) and 15B(b) will
not preclude the grant of any replacement discharge permit for the discharge of contaminants from
the Waitaki Power Scheme. The outcomes in Tables 15B(a) and 15B(b) may be a relevant matter that
is taken into consideration when deciding the appropriateness of any resource consent conditions
granted on such a permit, however I do not consider additional policy guidance is required on this
matter. Therefore I do not recommend the additional policy requested by Ms Dawson is accepted.

Department of Conservation Management Plans

6.117

DoC seek to include a new policy after 15B.3 as follows:
15B.3A DOC Management Plans that apply to the Waitaki Sub-region

6.118

103
104



Canterbury Conservation Management Strategy



Aoraki/ Mount Cook National Park Management Plan

This part of the submission is discussed in the Section 42A Report at paragraph 14.18 and I consider
the same discussion applies to the amendments requested in evidence. In summary, the Section 42A
Report concludes that while s66 of the RMA requires regional councils to have regard to relevant
plans and strategies in the development of a plan change, there is no requirement to list these
documents. I do not consider including a list of all documents considered in the development of PC5
to be helpful or necessary and consequently do not recommend accepting the policy requested by Mr
Familton.

Decisions publicly notified on 1 October 2016.
Dart River Safaris Ltd v Kemp [2000] NZRMA 440
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6.119

DoC also seek the inclusion of an additional policy relating to significant indigenous freshwater
biodiversity. This request is discussed later in this Section of the Report in relation to Policy 15B.4.23
(paragraphs 6.158-6.164).

Policy 15B.4.4
6.120

The evidence presented by Mr Willis on behalf of Fonterra requests amendments to Policy 15B.4.4 as
follows:

Surface water flows are maintained in Whitneys Creek by avoiding:
(a)
(b)

6.121

the transfer of any part of a surface water take from that point at or below map
reference CB19: 5410-2531 to any point on Whitneys Creek above that map
reference; and
avoiding future allocation of surface water upstream of map reference CB19: 54102531.

In respect of this matter, Mr Willis states that:
“the Fonterra submission was motivated by a desire to ensure that the transfer of water permits is not
unnecessarily restricted (and indeed facilitated as much as possible in accordance with NPSFM Policies
B2 and B3) and that, unless sound reasons exist, flow regimes are not set such that the replacement of
expiring water take consents are not possible.
I am satisfied that the principles of concern to Fonterra (with which I concur) are not unreasonably
compromised by Policy 15B.4.4. However, I do consider that the intent of the policy could be more
clearly communicated by some minor amendment.”

6.122

The Section 32 Report for PC5 discusses the intention of the PC5 Whitneys Creek water quantity
provisions and states the policy is intended to provide for transfers of existing water takes
downstream of the existing point of take while avoiding future allocation of water upstream of the
map reference in Table 15B(i). Transfers of water permits that are downstream of the point of take
are provided for under Rule 15B.5.49 and future allocation of water is provided for under Rule 5.123
on the basis that any future water permits also occur downstream of the current point of take and
within the allocation limit included in Table 15B(i). I consider the amendments proposed by Mr Willis
more accurately reflect this intent and therefore recommend the amendments are accepted.

Recommendation
6.123

Amend Policy 15B.4.4 as follows:
Surface water flows are maintained in Whitneys Creek by avoiding:
(a)

the transfer of any part of a surface water take from any point at or below map
reference CB19: 5410-2531 to any point on Whitneys Creek above that map
reference; and
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(b)

avoiding any 105 future allocation of surface water upstream of map reference
CB19: 5410-2531.

Policy 15B.4.10
6.124

In Forest & Bird’s legal submissions, Mr Anderson requests an amendment to Policy 15B.4.10 to
include reference to all water quality limits in 15B.7 106. Mr Anderson emphasises that the requested
amendment is particularly important with respect to Table 15B(f), the catchment load limits. Forest
and Bird’s submission on Policy 15B.5.10(c) is discussed at paragraph 24.14 of the Section 42A Report
as follows:
“Forest & Bird seeks to amend Policy 15B.4.10(c) to provide for a link to the limits tables in
section 15B.7 (Tables 15B(c), 15B(d), 15B(e), 15B(f), 15B(g) and 15B(h)). I agree that the
requested amendment would ensure compliance with the limits tables in the consenting
process. The requested amendment would therefore give effect to the NPSFM 2014 Policy A1
in regards to maintaining and improving water quality. I recommend a slight deviation from
Forest & Birds requested wording as follows:
(c)

6.125

farming activities with the potential for more significant nutrient losses being subject
to a resource consent process, which will be subject to conditions that ensure
compliance with the water quality limits in 15.7.”

I note that the recommended amendment included in the Section 42A Report Appendix I is as follows:
(c)

farming activities with the potential for more significant nutrient losses being subject
to a resource consent process, which will be subject to conditions that ensure
compliance with the water quality limits in Tables 15B(c), 15B(d) and 15B(e).

6.126

The Section 42A Report does not provide an explanation as to why the final recommendation refers to
Tables 15B(c), 15B(d) and 15B(e), instead of Section 15B.7. Reasoning for this is discussed below.

6.127

I note that the submissions of Meridian and Genesis also seek a reference to Table 15B(f) is included
in a number of provisions. This is discussed at paragraph 20.14 of the Section 42A Report which notes
that in regards to farming activities, the limits in Table 15B(f) are not used for accounting purposes,
and instead the nutrient management framework ensures the limit is achieved through the allocation
approach in each zone.

6.128

PC5 generally prohibits farming activities that do not comply with the nutrient allocation framework
and therefore I do not consider including a reference to Table 15B(f) in these provisions is necessary.
Additionally, because Policy 15B.4.10(c) relates specifically to farming activities, I do not consider it
appropriate to direct consent conditions that ensure compliance with the limits in Tables 15B(g) and
15B(h) which relate to industrial activities, community wastewater and aquaculture. In light of the
above, I do not recommend the amendments to Policy 15B.4.10(c) as requested in Mr Anderson’s

Fonterra PC5LWRP-2131
It is assumed that Mr Anderson intended to refer to the tables included in PC5 Section 15B.7 rather than
15.7.
105
106
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legal submission. Instead I recommended the amendment proposed in the Section 42A Appendix I is
adopted with minor amendments to improve clarity.
Recommendation
6.129

Amend Policy 15B.4.10(c) as follows:
(c)
requiring farming activities with the potential for more significant nutrient losses
being subject to hold a resource consent process which includes conditions that ensure
compliance with the water quality limits in Tables 15B(c), 15B(d) and 15B(e). 107

Policy 15B.4.13- Lawful intensification for special circumstances

6.130

The submission of Pukaki Downs seeks an amendment to Policy 15B.4.13 and Rule 15B.5.19 to allow
for a lawful exceedance of the nitrogen baseline, after 13 February 2016, in special circumstances.
The special circumstances referred to in the submission include the control of wilding pines
throughout the Waitaki. In his evidence, Mr Foster discussed a rotation of mechanical cultivation,
planting of fodder crops and grazing as a critical tool to managing land threatened by the spread of
wilding pines.

6.131

Mr Foster correctly considers that the intensification that occurred in 2014/2015 is lawful under the
LWRP and PC5 provisions, as PC5 provides for lawful intensification in the Haldon Zone that has
occurred prior to the 13 February 2016 108. However, he is concerned that planned increases in
nitrogen losses (up to 119 kg/ha/yr of N leaching over 325 hectares of land) will no longer be able to
occur under PC5 provisions. Mr Foster’s evidence explains that the additional 1.6 kg/ha/yr provided
for in PC5 (Rules 15B.5.18B and 15B.5.20) would only enable 49 ha to be further intensified.

6.132

Shaw et al (2016) Section 10 discusses the impact of the proposed intensification on the PC5 load
limits and states that in order to provide for the increase up to 119 kg/ha/yr, an amendment to the
total headroom available for agricultural intensification would be required. The 250 tonnes N/year at
source (shared out as 1.6kg N/ha/yr) would need to be significantly reduced to enable the Haldon
Zone nitrogen limit to be maintained. Shaw et al (2016) 109 also notes that it is unlikely that the loss
rates of 119 kg/ha/yr would be consistent with Good Management Practice.

6.133

It is noted that the evidence of Mr Girven (presented on behalf of Pukaki Tourism), identifies several
potential methods of wilding pine control and whilst the mechanical method is recommended it is not
the only option that could effectively control wilding pines. Shaw et al (2016) 110 discusses these
methods and states:

Forest & Bird – PC5LWRP - 1885
It is noted that Shaw et al (2016) page 29 states it is uncertain whether or not the intensification up to 15
kg/ha/yr has actually occurred.
107

108

109
110

Page 30
Section 10, page 30
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“We do not agree that mechanical control and subsequent agricultural development is the
only viable method for wilding pine control on Pukaki Downs. We also do not agree that
mechanical control of wilding pines is cheaper than aerial herbicide control methods. If
control of wilding conifers, rather than land use intensification, is the prime objective, aerial
herbicide application is the cheaper method.”
6.134

I consider the planned development discussed in the evidence of Mr Foster is likely to provide for
future intensive farming activities, with wilding pine control a secondary outcome. It is apparent that
it is not the wilding pine control that results in increased nitrogen loss, it is the intensive farming
activity that will occur after the clearance has occurred. While there is merit in incentivising pest
control within the PC5 framework, I do not consider resource consent applications that are associated
with pest management should be entitled to nitrogen losses that exceed the nitrogen load limits
established in PC5.

6.135

I note the PC5 framework provides for intensification on Pukaki Downs through allocating an
additional 1.6 kg/N/ha/yr above the baseline to areas of land that are not irrigated. This amount is
not insignificant, considering the large property size of Pukaki Downs and I do not consider the
provisions in the LWRP or PC5 will preclude other management methods for controlling wilding pines.
Therefore, I do not recommend the request of Pukaki Downs to provide for lawful intensification that
has occurred after 13 February 2016, due to special circumstances, is accepted.

Policy 15B.4.16
6.136

Mr Ramsey lodged evidence on behalf of Mt Cook Alpine Salmon opposing the recommended
amendment to Policy 15B.4.16 in the Section 42A Report, which is set out below:
15B.4.16Within the Waitaki Sub-region, resource consents granted for aquaculture or [1] the
use of land for farming activities and the associated discharge of nutrients are restricted to a
term of no more than 15 years and include conditions that enable a review of the resource
consent under section 128(1)(a) of the RMA where an exceedance of the limits in Tables
15B(c), 15B(d) and 15B(e) is identified.

6.137

Mr Ramsey raised concerns in his evidence that the Section 42A Report did not include justification
for restricting the term of resource consent granted for aquaculture and that no submission
requested such an amendment.

6.138

The Section 42A Report makes the recommendation in response to the submission from Forest and
Bird which seeks amendments to Policy 15B.4.9 to enable a review of aquaculture consents,
(discussed at paragraphs 19.20-19.23). The Section 42A Report states that the relief sought was
considered to be more appropriately accommodated through amendment to Policy 15B.4.16 rather
than Policy 15B.4.9, so as to avoid repetition. However, the Section 42A Report does not discuss the
effects that this amendment would have on the duration of resource consents granted for
aquaculture activities, and therefore two matters must be considered; is there scope for the
recommended amendment and is the amendment justified.

[1]

Forest & Bird - PC5LWRP-1884
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Legal Discussion 111
6.139

Policy 15B.4.16 relates to resource consents and effectively has two components, that seek to:
•

restrict the duration of consents; and

•

include consent conditions to enable a review.

6.140

As notified, Policy 15B.4.16 only applied to resource consents granted to authorise the use of land for
farming activities and the associated discharge of nutrients.

6.141

In respect of the part of the policy that relates to consent durations, there does not appear to be
scope to amend the policy to include consents granted for aquaculture.

6.142

In respect of the second limb of the policy relating to review conditions, Forest and Bird lodged a
submission seeking to amend Policy 15B.4.9 to include an additional clause providing for the review of
the consent in certain circumstances. 112 Policy 15B.4.9 applies to resource consents and consent
conditions for aquaculture activities.

6.143

Accordingly, it is submitted that there is scope on the basis of Forest and Bird's submission to amend
Part B of PC5 to include an additional policy, or to amend an existing policy, to provide for conditions
on aquaculture consents to enable a review under section 128(1)(a) of the RMA.

Planning Discussion
6.144

Considering the above discussion, I accept Mr Ramsey’s position that there is not scope within
submissions to amend Policy 15B.4.16 to provide guidance on the duration of consents granted for
aquaculture. I retain the position in the Section 42A Report which recommends the relief sought by
Forest & Bird to amend Policy 15B.4.9 is accepted. However, I recommend that this relief can be
more appropriately accommodated through an amendment to Policy 15B.4.8 rather than Policy
15B.4.9 or Policy 15B.4.16 (as was recommended in the Section 42A Report). This is because Policy
15B.4.8 relates to the management of aquaculture in general and Policy 15B.4.9 relates specifically to
Aquaculture Environment Plans (Schedule 26).

Recommendation:
6.145

Amend Policy 15B.4.8 as follows:

15B.4.8

Freshwater quality is maintained in the Waitaki Sub-region by:

(a)
restricting the location of aquaculture operations to within the Haldon Zone and the
Valley and Tributaries Zone; and

111
112

Paragraphs 6.139-6.143 have been prepared by Philip Maw.
Forest & Bird - PC5LWRP-1884, submission page 24.
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(b)
avoiding any new aquaculture development that will or is likely to exceed the load
limits in Table 15B(h) or the water quality standards in Schedule 5; and
(c)
requiring aquaculture to utilise best practicable options to minimise the loss of
contaminants.; and
(d)
including on resource consents granted for aquaculture, conditions that enable a
review of the resource consent under section 128(1)(a) of the RMA where an exceedance of
the limits in Tables 15B(c), 15B(d) and 15B(e) is identified 113.

Policy 15B.5.20(d)
6.146

Mr Christensen, in his legal submissions on behalf of Meridian, submits that Policy 15B.4.20(d) should
align with the requested amendment to Policy 15B.4.20(d) as contained in the evidence of Ms
Dawson. The evidence lodged on behalf of Meridian acknowledges the monitoring and response
conditions included on existing resource consents in the Upper Waitaki. Mr Christensen submits that
these conditions ensure that consent holders must adapt their farming activities in response to
cumulative effects in a timely manner. In summary, Mr Christensen makes the following legal
submissions in relation to Policy 15B.4.20(d):
•

•

•

6.147

Policies should include a reference to the water quality outcomes in Tables 15B(a) and 15B(b)
as well as water quality limits in Tables 15B(d) and 15B(e) as managing only to limits will not
necessarily achieve freshwater outcomes.
It is appropriate to continue an approach that is consistent with adaptive management,
which requires consent holders to respond with actions, prior to the environmental
outcomes being breached.
The amendment to Policy 15B.4.20(d) as recommended in the Section 42A Report restricts
the ability of a decision maker to impose monitoring and response conditions where they
relate specifically to an activity.

Ms Dawson’s recommended amendments to Policy 15B.4.20(d) are as follows:
15B.4.20 Freshwater quality is maintained in the Upper Waitaki Freshwater Management
Unit by:
…..
(d) applying to any resource consent granted for the use of land for a farming activity, or any
permit granted for a discharge associated with an aquaculture operation or community
wastewater activity, adaptive management conditions in accordance with the water quality
limits and outcomes set out in Tables 15B(a), 15B(b),15B(d) and 15B(e).

6.148

113

The request to include reference to Tables 15B(a) and 15B(b) was discussed by the Reporting Officers
in the Responses to Questions of Hearing Commissioners on Council s42A Report (12 August 2016).
Page 41 sets out the Officers’ response to this matter:

Forest & Bird – PC5LWRP 1884
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“I consider that Policy 15B.4.20(d) should not include reference to the freshwater outcomes
(Tables 15B(a) and 15B(b)) as it will be difficult to attribute any exceedance to a particular
resource consent. Rather, if the outcomes in Tables 15B(a) and 15B(b) are not met, or the
load limits are exceeded, I consider it more appropriate that a whole of catchment view is
taken.”
6.149

In response to this recommendation, Mr Christensen on behalf of Meridian, submitted that the water
quality limits set in Tables 15B(c) and 15B(d) will not achieve the outcomes in Table 15B(a) and
15B(b). Dr James and Ms Dawson state in their evidence that an adaptive management approach will
promote the sustainable management of resources while acknowledging there is uncertainty with
respect to lag times and the modelling undertaken to establish the nitrogen load limits. This matter is
addressed in Shaw et al (2016) 114 which states:
“The outcomes have been developed based on the community and zone committees’
aspirations for the sub-region. Alongside the non-statutory actions recommended by the
zone committees in the zip addenda, the planning framework (policies, rules and limits) is
designed to meet these outcomes; if the outcomes are not met, then the planning framework
needs to be adjusted to respond. We believe that the outcomes should be responded to at the
catchment scale, not the individual consent level.
For this reason, we do not support the inclusion of outcomes in adaptive management
conditions for consents.”

6.150

In consideration of the above comment from Shaw et al (2016), I maintain the view that it is not
appropriate to amend Policy 15B.4.20(d) to require individual consent holders to undertake actions in
response to the outcomes in Tables 15B(a) and 15B(b).

6.151

Aside from the requested amendments discussed above, Ms Dawson supports Policy 15B.4.20(d) as
notified, rather than the amendments recommended in the Section 42A Report. Ms Dawson
considers the notified policy will promote the inclusion of TLI monitoring and response conditions on
future land use consents for farming activities. These conditions could be similar to those applied to
water permits granted over the last 5 years within the Waitaki. Mr Christensen submits 115 these types
of conditions are a more appropriate method for managing cumulative effects from multiple
activities, than a review process initiated under s128(a)(b) of the RMA, as they require all contributing
farming activities to undertake necessary modifications to their farming practices in a timely fashion.

6.152

An example of these conditions is contained in Appendix 1 of Ms Johnston’s evidence 116. From my
read of these conditions, it appears that while there is a suite of conditions that may be enforced in
response to a TLI trigger value being breached, consent holders are not required to carry out actions if
a two person expert panel 117 concludes that the breach was unlikely to have been caused, in whole or
in part, by the nutrient loss associated with the irrigation 118. This suggests to me that the
requirement to respond to conditions can be challenged on a case by case basis. I consider there are

Page 16
Legal Submission of Meridian Energy Limited, paragraph 16.
116
Ms Johnston’s evidence on behalf of Bellfield and others, Appendix 1, specifically conditions 59-64.
117
Two person expert scientist panel with one expert nominated by the Canterbury Regional Council.
118
Ms Johnston’s evidence on behalf of Bellfield and others, Appendix 1, specifically condition 64.
114
115
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likely to be difficulties in determining whether an individual consent is the cause of a breach, or
whether that consent, in combination with others, has contributed to a breach.
6.153

I note that not all of the Upper Waitaki water permits with these types of conditions have
commenced and therefore it is difficult to assess if implementation is or will be effective in requiring
catchment wide responses. Shaw et al (2016) 119 states the following:
“The adaptive management TLI response conditions on consents may be very difficult to
enforce for a number of reasons, including the following:
•

•

The water quality of the lakes (of which TLI is an indicator) is the result of cumulative
discharges and natural processes in an entire catchment. We do not consider that it
would be particularly difficult for individual consent holders to demonstrate that their
activity was not causing a shift in TLI (if one has occurred).
It may take some years to confirm that the TLI state has degraded (due to fluctuations
in TLI over time).”

6.154

Due to the questionable effectiveness of the TLI response conditions and the challenges with
implementation, I am not convinced that the application of TLI response conditions should be
promoted in Policy 15B.4.20(d).

6.155

In addition to Policy 15B.4.20(d), Policy 15B.4.16 directs the CRC to include conditions which enable a
review of resource consent conditions if a limit in Tables 15B(c), 15B(d) and 15B(e) is exceeded. Shaw
et al 120 states that the limits in Tables 15B(c), 15B(d) and 15B(e) are set at a level that, along with nonregulatory actions, ensures the management of cumulative effects and the achievement of the Part B,
PC5 outcomes, including the Lake TLI. In my opinion, Policy 15B.5.16 and the amendments to Policy
15B.4.20(d) recommended in the Section 42A Report require more effective monitoring and response
conditions than those applied to previously granted water permits. I therefore do not recommend
accepting the amendments sought by Meridian.

Recommendation

6.156

Amend Policy 15B.4.20(c) as follows:
(d) applying to any resource consent granted for the use of land for a farming activity, or any permit
granted for a discharge associated with an aquaculture operation or community wastewater activity,
adaptive management 121 monitoring and response conditions which aligns with the water quality
limits set out in Tables 15B(c), 15B(d) and 15B(e) and relate specifically to the effects caused by the
activity. 122

Policy 15B.4.23
Page 16
Shaw et al (2016), page 16.
121
Fonterra- PC5-2147
122
Meridian - PC5LWRP- 76 and Genesis - PC5LWRP-1752
119
120
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6.157

A number of submissions were lodged on provisions relating to significant indigenous biodiversity.
The submission by DoC seeks amendments to Policy 15B.4.23 and Part B rules 123 to include as a
matter of control or discretion effects on significant indigenous biodiversity and habitat. Mr Familton,
on behalf of DoC, supported the amendments to Policy 15B.4.23 recommended in the Section 42A
Report and requested additional amendments as follows:
“Significant indigenous biodiversity and habitat is protected;

6.158

A new Policy 15B.4.23A, is also sought in Mr Familton’s evidence:

Significant indigenous freshwater biodiversity and habitat is maintained in the four
freshwater management units by:
(a)

6.159

Mr Familton also seeks the following text is added as a matter of control to Rules 15B.5.15, 15B.5.19,
15B.5.25, 15B.5.30, 15B.5.34, 15B.5.39 and 15B.5.44 or as a matter of discretion to 15B.5.16,
15B.5.18B, 15B.5.20, 15B.5.26, 15B.5.31, 15B.5.35, 15B.5.40 and 15B.5.45:
(a)
and

6.160

The implementation of a regional plan change to the Canterbury Land and Water
Regional Plan notified after 13 February 2016 that requires the identification and
protection of significant freshwater biodiversity and habitat.

after 13 February 2016, avoiding adverse effects on threatened native fish habitats;

Policy 15B.4.23 only applies to the Haldon and Mid-Catchment Zones. Mr Familton recommends
Policy 15B.4.23 is extended to apply in other NAZs that fall within the jurisdiction of the Waitaki
District Council. In summary, this is because Mr Familton considers that both the Waitaki District Plan
and Mackenzie District Plan do not have provisions that are “comprehensive in terms of addressing
significant terrestrial indigenous biodiversity” 124.

6.161

The Section 42A Report 125 includes a discussion on those submissions that seek amendments to
extend PC5 requirements to identify and protect significant indigenous biodiversity to additional
NAZs. Under PC5 as notified, applications for the use of land for a farming activity that are made
under Rules 15B.5.18B and 15B.5.20 are required identify areas of significant indigenous biodiversity
and propose methods to mitigate adverse effects on those areas of biodiversity. The requirement
only applies in areas in the Upper Waitaki where headroom is available (Haldon and Mid Catchment
Zone). This approach is intended to be consistent with the Upper Waitaki ZIPA recommendations 126.

6.162

The area of the Upper Waitaki FMU that falls within the jurisdiction of the Waitaki District Council
predominantly lies within the Ahuriri Zone. In the Ahuriri Zone it is a prohibited activity for a farming
activity to exceed the nitrogen baseline. Therefore, the requirement for properties to offset

15B.5.15, 15B.5.18B, 15B.5.19, 15B.5.20, 15B.5.25, 15B.5.26, 15B.5.30, 15B.5.31, 15B.5.34, 15B.5.35,
15B.5.39, 15B.5.40, 15B.5.44 and 15B.5.45.
124
Mr Familton’s evidence paragraph 46.
125
Paragraph 22.47
126
Section 42A Report para 22.43 and 22.44.
123

Environment Canterbury Section 42A Report - Reply

80

CLWRP Plan Change 5 – Section 42A Report – Reply

biodiversity loss when an application proposes to exceed the nitrogen baseline is not relevant in this
area. As the biodiversity requirements are only intended to relate to the Upper Waitaki, where there
is headroom available, I do not consider it necessary to extend these rules to zones that fall within the
jurisdiction of the Waitaki District Council.
6.163

DoC sought amendments to Policy 15B.4.23 to include more specific mention of fish, birds and
habitat. The Section 42A Report 127 considers this request in general however the requested
amendment to include the words “and habitat” is not discussed in detail. The definition of ‘significant
indigenous biodiversity’ within the LWRP means “areas or habitats that meet one or more of the
criteria in Appendix 3 to the Canterbury RPS 2013”. Therefore, I consider the protection of habitat is
already provided for through the use of the defined term ‘significant indigenous biodiversity’.

6.164

The new policy proposed by DoC to manage effects on significant indigenous biodiversity and the
proposed additional matters of control and discretion to give effect to that policy are discussed in the
Section 42A Report 128. An evaluation of the merits of the proposal was included in the Section 42A
Report, and for the reasons set out in that Report, I retain the recommendation that those
amendments should not be accepted.

Policy 15B.4.25
6.165

Fonterra opposed Policy 15B.4.25(c) on the basis that the methodology for calculating the agricultural
load limit set out in Schedule 27 lacked clarity. In response to Fonterra’s submission the Section 42A
Report states:

“Policy 15B.4.25 should be amended to ensure compliance with Schedule 27 is assessed when
the application is lodged and that a nitrogen discharge limit should be assigned to the
resource consent that ensures the Schedule 27 load limit will not be exceeded.” (pp. 376, para
22.350)
6.166

In response, the following amendments were recommended to 15B.4.25(c) in the Section 42A Report:

(c)

including, on any resource consent granted for the use of land for a farming activity,
conditions that;
i.
ii.

127
128

specify the maximum amount of nitrogen that can be leached from the
property which does not result in the nitrogen load limit calculated in
accordance with Schedule 27 to be exceeded; and
require farming activities to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management
Practice Loss Rate is less than the maximum amount of nitrogen that can be
leached from the property either the Baseline GMP Loss Rate or the

Paragraph 22.48
Paragraph 22.48
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agricultural nitrogen load limit as calculated in accordance with Schedule
27. 129

6.167

In his evidence, Mr Willis agrees with the solution as described in the Section 42A Report, but not the
recommended amendments to the policy. In particular, Mr Willis considers it would be difficult to
determine the “maximum amount of nitrogen that can be leached from the farming activity” as
described in the recommended policy. To resolve this, Mr Willis proposes the following wording:
(c)

including on any resource consent granted for the use of land for a farming activity,
conditions that require farming activities to operate at or below:
(i)

the nitrogen loss rate that ensures that the Valley and Tributaries nitrogen
load limit as calculated in accordance with Schedule 27 is not exceeded; and

(ii)

where Policy 15B.4.13A applies, the Assessed Good Management Practice
Loss Rate, in any circumstance where that Assessed Good Management
Practice Loss Rate is less than either the Assessed Baseline GMP Loss Rate the
agricultural nitrogen load limit as calculated in accordance with Schedule 27.
if that rate is less than the rate required in accordance with part (c) (i) of this
policy.

and consequential amendments to the fifth matter of discretion in Rule 15B.5.35.
6.168

I agree with Mr Willis that Policy 15B.5.25(c) as recommended in the s42A Report could be further
refined to improve clarity, and amendments made to ensure a connection between the load limit
applied to the farming activity and the overall catchment limit in Schedule 27. I retain the position
stated in the Section 42A Report 130 that the policy should clearly articulate that any resource consent
granted should include conditions that limit the nitrogen loss from the farming activity to a rate that
ensures the catchment load limit is not exceeded.

6.169

With respect to Mr Willis’s proposed amendments to clause (c) and in particular the introduction of a
new phrase (nitrogen loss rate), I consider it is preferable to use consistent terminology in Part B of
PC5 to that used elsewhere in the plan change. I note that Policy 15B.4.20(a) uses the phrase
‘restricting increases in nitrogen loss from farming activities…to a limit…’ and therefore it would be
appropriate to include a similar (or the same) phrase in clause (c)(i) of the policy. I also agree the
reference in (c)(ii) to the recommended wording in (c)(i) as suggested in the evidence of Mr Willis
provides additional clarification. In summary, I recommend the amendments to Policy 15B.4.25(c) as
proposed by Mr Willis in his evidence are accepted in part. A revised recommended policy is set out
below.

6.170

The appropriateness of an “Assessed Good Management Practice Loss Rate”, as proposed by Mr Willis
in his evidence, is addressed in Section 4 of this Report. For the reasons outlined in that section I do
not recommend amending clause c of Policy 15B.4.25(c) in the manner suggested by Mr Willis.

Recommendation

129
130

Fonterra – PC5 LWRP-2057
Section 42A Report, page 376, paragraph 22.350.
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6.171

Amend Policy 15B.4.25(c) as follows:

(c)

including, on any resource consent granted for the use of land for a farming activity,
conditions that:
…

6.172

(i)

restrict the nitrogen losses from farming activities to a rates that, in
combination with all other activities, will not cause an exceedance of the
nitrogen load limit as calculated in accordance with Schedule 27; and

(ii)

require farming activities to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice
Loss Rate is less than either the Baseline GMP Loss Rate or the nitrogen loss
limit required in part (c)(i) of this policy. 131 agricultural load limit as calculated in
accordance with Schedule 27

A consequential amendment to the fourth matter of discretion in Rule 15B.5.35 is also recommended
as follows:

4.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the agricultural nitrogen lossad limit, calculated in accordance with Policy
15B.4.25(c)(i) Schedule 27 for the relevant zone that the property is located in 132;
and

Tangata Whenua Provisions
Wāhi Tapu and Wāhi Taonga
6.173

Ngāi Tahu’s submission seeks to delete the words “identified in an iwi management plan” from the
matters of discretion in Rules 15B.5.20, 15B.5.26, 15B.5.31 and 15B.5.25. Ms Davidson, appearing on
behalf of Ngāi Tahu, states in her evidence that not all wāhi tapu and wāhi taonga sites are identified
in iwi management plans, thus there is a risk that some sites may be missed if iwi management plans
are relied on as the sole source for identifying these sites.

6.174

This matter was addressed in item 3 on paragraph 16.25 of the Officers’ Response to Hearings Panel’s
Questions on the Section 42A dated 12 August 2015. That response included an action to adopt the
relief as proposed by Ngāi Tahu. However, the Hearing Commissioners identified that the
management of the effects of farming activities on sites of wāhi tapu and wāhi taonga was also
considered during the decisions on Plan Change 2 to the LWRP, and requested the Officers evaluate

131
132

Fonterra – PC5 LWRP-2057
Fonterra – PC5LWRP-2057
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the appropriateness of the wording used in that decision for Part B of Plan Change 5. Rules 13.5.27
and 13.5.36, which form part of PC2 to the LWRP, include the following matter of discretion:
Any adverse effects on mahinga kai, wāhi tapu or wāhi taonga;
6.175

The above wording allows for a full consideration of all of the effects of a farming activity on mahinga
kai, wāhi tapu and wāhi taonga sites. I consider this to be more appropriate than the wording used in
the rules in PC5 as notified as the consideration of effects is not constrained to solely ‘potential
effects’. Further, it is preferable as it not only combines the three matters to be considered into a
single matter of discretion, but also ensures a consistent use of language throughout the LWRP.

6.176

For these reasons I recommend replacing matters of discretion 2 and 3 with the wording set out
below.

Recommendation:
6.177

Combine matters of discretion (3) and (4) in Rules 15B.5.18B, 15B.5.20, 15B.5.26, 15B.5.31 and
15B.5.45 into a single matter of discretion as shown:
3.

The potential Any adverse effects of the activity on mahinga kai; and 4. The potential
adverse effects of the activity on 133 wāhi tapu or wāhi taonga identified in an iwi
management plan 134; and

Requested Mahinga Kai Allocation in the Waitaki
6.178

Mr Winchester, in his legal submissions for Ngāi Tahu, proposes the inclusion of a new rule which
expressly allows for the discharge of nutrients from activities that contribute to the enhancement of
mahinga kai. Mr Winchester submits that the relief sought by Ngāi Tahu appropriately aligns with the
outcomes of Plan Change 3 to the Waitaki Catchment Water Allocation Regional Plan (PC3 to the
WCWARP), where an allocation of surface water has been provided for mahinga kai enhancement
purposes.

6.179

Paragraph 5.3 of Mr Winchester’s legal submission states 135:
“The evidence from Ngāi Tahu cultural witnesses is that mahinga kai is a dynamic and flexible
concept, and that many "traditional" practices are simply no longer possible given the
substantial changes to the environment that have occurred since European settlement. The
concept of mahinga kai has had to move with the times, and the associated loss of much of
the traditional mahinga kai of the region. It is the ability for the current expression of the
term to be realised, that Ngāi Tahu seeks to be appropriately recognised in this Plan.”

Clause 16-minor amendment.
Ngāi Tahu PC5LWRP-932
135
Page 17
133
134
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6.180

On behalf of Ngāi Tahu, Mr Winchester submitted that it would be appropriate for PC5 to take an
approach to the concept of mahinga kai that was consistent with the decisions on PC3 to the
WCWARP.

6.181

Mahinga kai is defined in the WCWARP as follows:
Food and other resources, the gathering of those resources and the areas they are sourced
from.

6.182

The Hearing Commissioners’ recommendation on PC3 to the WCWARP (subsequently adopted as the
Council’s ‘decision’) includes considerable discussion on what might be considered mahinga kai 136. It
is noted that the definition of ‘mahinga kai’ is broad and does not preclude activities that have a
commercial aspect. The decision relies on the broad definition of mahinga kai, in combination with
directive policies, to ensure that any water taken and used for the purposes of mahinga kai
enhancement occurs in a manner that promotes Ngāi Tahu values. Paragraph 533 of the decision
states:
“In the s42A Officers Reply (July 2015), Mr Regnault reiterated that he was concerned to see
that reserved water is not inadvertently taken up by an activity that is already catered for in
the Allocation Plan. His concern was based on the broad definition of mahinga kai in the
Allocation Plan. Activities that meet the definition of mahinga kai without promoting the
values held by Ngā Rūnanga are not supported by Council. He suggested this can be
addressed by careful drafting of the policy directive, and inclusion of a separate annual
allocation for the enhancement of mahinga kai. Combined, these provisions should provide
sufficient direction in consent applications to ensure the reserved water is used for its
intended purpose, without unnecessarily or inappropriately restricting the practice of
mahinga kai.”

6.183

I accept Mr Winchester’s position that any amendments to PC5 on this matter should not be
inconsistent with the WCWARP. I also consider that any amendments to PC5 to provide for
enhancement of mahinga kai must be cognisant of the broad definition of mahinga kai in the
WCWARP, the wide range of effects that may arise from mahinga kai enhancement, and include
sufficient direction to ensure that any enhancement occurs in a manner that is consistent with Ngāi
Tahu values.

6.184

The submission by Ngai Tāhu requests recognition and provision for mahinga kai activities and this is
set out in out in evidence of Ms Davidson. Rather than requesting an allocation for mahinga kai
activities, Ms Davidson instead recommends the insertion of a new rule that classifies the discharge of
contaminants from mahinga kai enhancement as a permitted activity. The rule as proposed by Ms
Davidson is set out below:
Mahinga Kai
The discharge of contaminants onto or into land where it may enter water, or into surface
water for the purposes of mahinga kai or for mahinga kai enhancement is a permitted activity
provided that:
(a) The land is subject to a water permit that authorises the use of the water; and/or

136

Decision on Plan Change 3 to the Canterbury Land and Water Regional Plan, page 115, paragraphs 526-537.
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(b) Where the use is for aquaculture an aquaculture management plan is prepared in
accordance with Schedule 26 and provided to Canterbury Regional Council.

6.185

Ms Davidson does not describe in her evidence the types of activities considered to be ‘mahinga kai
enhancement', nor the quantity of nutrients that may be discharged from these activities, nor the
potential effects arising from these activities. Without being able to quantify or qualify these effects
it is challenging to assess whether discharges from mahinga kai enhancement can be managed within
the water quality limits and catchment limits set out in Tables 15B(c), (d), (e) and (f) of PC5. The rule
as proposed by Ms Davidson is broad and activities included under the umbrella of ‘mahinga kai
enhancement’ could range from relatively minor (ie, plantings to enhance habitat) to relatively
significant (tuna or Koura farming).

6.186

The extent of activities provided for under Ms Davidson’s proposed rule was discussed during the PC5
hearing. In particular, Hearing Commissioners sought an explanation from Ms Davidson as to the
types of mahinga kai activities provided for in the proposed rule, the nature of the contaminants
discharged and clarification as to whether the rule met the necessary tests set out in s70(1) of the
RMA.

6.187

Ms Davidson, in her memorandum submitted on 20 October 2016 137 stated the rule could be more
appropriately drafted and provided revised wording that she considered met the requirements of
s70(1). The memorandum included a proposed a new rule which classifies, as a discretionary activity,
activities that do not meet the conditions of the revised permitted activity rule 138. The permitted
activity rule as recommended by Ms Davidson in her memorandum is set out below:

The use of land for mahinga kai activities which is associated with the taking, use, damming
or diverting of water from the allocation reserved for the enhancement of mahinga kai under
the Waitaki Catchment Water Allocation Regional Plan where any nitrogen loss has been
assessed as part of that resource consent process and the permit contains conditions which
limit:
(i) The maximum rate at which nitrogen may be leached from the subject land (as measured
in kg/ha/yr); or
(ii) The concentration of nitrogen in the drainage water leached from the subject land (as
measured in ppm or g/m3); or
(iii) The water permit is subject to conditions which require the preparation and
implementation of a plan to mitigate the effects of the loss of nutrients to water
is a permitted activity.

6.188

137
138

It is noted that the original rule proposed by Ms Davidson in her evidence managed only the discharge
aspect of the activity, and includes specific requirements if the activity is for aquaculture purposes
(eg. Aquaculture Management Plan). In contrast the revised rule does not authorise the discharge of
contaminants and instead only regulates the use of land (s9 activities) for mahinga kai activities. It is
therefore assumed that Ngāi Tahu are no longer seeking to authorise, as a permitted activity, the

Paragraph 4.4
Paragraph 5.2
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discharge of contaminants to land or to water that would arise as a result of mahinga kai
enhancement (such as aquaculture).
6.189

The revised permitted activity rule would permit the use of land for mahinga kai activities where the
loss of nutrients from that activity is managed under a resource consent granted after 13 February
2016. However, as the rule does not constrain the nature or type of the activities, it is not clear to me
whether the conditions are appropriate to manage the range of effects that might arise from these
activities. It is noted that Ms Davidson considers her revised wording adequately satisfies the
statutory requirements of Section 70(1), however she provides limited explanation as to how this
conclusion was arrived at.

6.190

For the reasons outlined in paragraph 6.202 of this report, I do not consider there is sufficient
certainty that land use activities that comply with the conditions of the revised rule will be managed
within the nitrogen load limits set out in Tables 15B(c), 15B(d), 15B(e) and 15B(f). Further, I am not
persuaded the proposed conditions are extensive enough to manage all effects that might arise from
these activities. Therefore, I do not recommend the rule as proposed by Ms Davidson is adopted.

6.191

In summary, I consider that if it were accepted that an explicit allocation for mahinga kai activities
should be included in PC5, the most appropriate way to do so would be through:
• the inclusion of a definition of ‘mahinga kai’ that is consistent with the definition included in
WCWARP.
• the inclusion of a specific nutrient allocation block for mahinga kai that is allocated from
within the existing catchment load limits set out in Table 15B(f). If such an approach were
adopted a consequential change to the nutrient allocation limits in Tables 15B(g), 15B(h) and
Schedule 27 would be required to redistribute the existing allocation blocks.
• the inclusion of an additional policy to ensure the reserved allocation is used only for its
intended purpose.
• amendments to the rule framework to ensure mahinga kai activities that may have more
than minor effects are managed through a consenting framework.

6.192

The amendments requested by Ngāi Tahu are not consistent with the PC5 framework. Whilst I
consider it may be appropriate for PC5 to include a rule that manages the discharge of contaminants
from mahinga kai activities, I do not consider the amendments suggested by Ngāi Tahu provide
sufficient certainty that the PC5 water quality outcomes will be met. Consequently I do not
recommend the inclusion of the revised permitted activity rule as requested in the memorandum
from Ms Davidson. It should be noted that whilst I have outlined an approach that could provide for
an allocation of nutrients to mahinga kai activities, I do not consider there is sufficient scope in
submissions to recommend such amendments. I note the provisions in Part B of PC5 as notified
provide a path (through a resource consent) for authorising nutrient losses from aquaculture
(including aquaculture associated with mahinga kai enhancement) however the nitrogen allocated to
aquaculture is available to be accessed by other activities that are not related to mahinga kai
enhancement.
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Waitaki Permitted Activity Rules
Rules 15B.5.6, 15B.5.13A & 15B.5.18A
6.193

6.194

Several submitters expressed concern that Rules 15B.5.6, 15B.5.13A and 15B.5.18A do not classify as
a permitted activity, the use of land for a farming activity in circumstances where the nitrogen loss
from the activity is managed through the conditions of a water permit. Ms Johnston, on behalf of
Bellfield and others, presented evidence on this topic, with specific reference to Rules 15B.5.13A and
15B.5.18A. The issues discussed in Ms Johnston’s evidence in relation to Rules 15B.5.13A and
15B.5.18A are summarised as follows:
•

Matters of clarification. In her evidence, Ms Johnston sought clarification as to whether a
farming activity would be classified as a permitted activity under Rules 15B.5.13A and 15B.5.18A
if that activity was subject to a water permit which has been granted before 13 February 2016,
and was subject to a change of conditions. Ms Johnston also sought clarity on whether water
permits which commenced after 13 February 2016 would be provided for as a permitted activity.

•

Property vs hectare nitrogen limits. Ms Johnston states that some consent holders will not be
able to satisfy the requirements in clause (c) of Rules 15B.5.13A and 15B.5.18A because that
clause requires the water permit to include a condition which limits the maximum rate of
nitrogen loss (in kg/ha/yr), whilst the majority of the water permits recently granted in the Upper
Waitaki include a limit on the maximum nitrogen loading rate (in kg/yr).

•

Interim Rules. Ms Johnston states that activities that comply with the conditions of Rules
15B.5.13A and 15B.5.18A are only classified as a permitted activity on an interim basis and that
the permitted classification should also apply when PC5 is made operative.

•

Lawful Intensification. Ms Johnston states that due to the issues described above, water permits
that do not meet the requirements in Rules 15B.5.13A and 15B.5.18A and which have not been
implemented during the 2013 – 2016 period, will not be able to intensify in the manner that was
anticipated at the time the water permit was granted.

In response to these matters Ms Johnston requests the inclusion of an additional policy and
amendments to Rules 15B.5.13A and 15B.5.18A as follows:
Policy X
Consider granting applications for resource consent in the Upper Waitaki Freshwater
Management Unit to exceed the nitrogen baseline where:
a) the land is subject to a water permit that authorises the use of water for
irrigation purposes; and
b) the water permit is subject to conditions that specify the maximum rate of
nitrogen that may be leached from the land.
Rule 15B.5.13A
Until Rules 5.43A, 5.46A, 15B.5.14 to 15B.5.18 become operative in accordance with clause
20 of Schedule 1 to the Resource Management Act 1991, The use of land for a farming
activity within the Ahuriri Zone and Upper Waitaki Hill Zone is a permitted activity, provided
the following applicable condition is met:
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1.

2.

3.

Until Rules 5.43A, 5.46A, 15B.5.14 to 15B.5.18 become operative in accordance
with clause 20 of Schedule 1 to the Resource Management Act 1991, the
nitrogen loss calculation from a farming activity on a property greater than 10
hectares does not exceed the average nitrogen loss that occurred between 1
January 2011 and 31 December 2015, or the nitrogen baseline, whichever is
greater; or
The nitrogen loss from the farming activity is managed under a resource
consent that is held by an irrigation scheme or principal water supplier and the
resource consent contains conditions which limit the maximum rate or amount
of nitrogen that may be leached from the subject land; or
The land is subject to a water permit that authorises the use of water for
irrigation; and
a)
the permit was first granted prior to 13 February 2016; and
b)
the permit has commenced, in accordance with section 116 of the
Resource Management Act (1991); and
c)
the permit is subject to conditions that specify the maximum rate of
nitrogen (kg/ha/yr) that may be leached from the land; and
d)
the water permit is subject to conditions which require the
preparation and implementation of a plan to mitigate the effects of
the loss of nutrients to water.

Rule 15B.5.18A
Until Rules 5.53A, 5.54A, 15B.5.19 to 15B.5.23 become operative in accordance with clause
20 of Schedule 1 to the Resource Management Act 1991, tThe use of land for a farming
activity within the Haldon Zone or Mid Catchment Hill Zone is a permitted activity, provided
the following applicable condition is met:
1.Until Rules 5.53A, 5.546A, 15B.5.19 to 15B.5.23 become operative in accordance with
clause 20 of Schedule 1 to the Resource Management Act 1991, Tthe nitrogen loss calculation
from a farming activity on a property greater than 10 hectares does not exceed the average
nitrogen loss that occurred between 1 January 2011 and 31 December 2015, or the nitrogen
baseline, whichever is greater; or
2. The nitrogen loss from the farming activity is managed under a resource consent that is
held by an irrigation scheme or principal water supplier and the resource consent contains
conditions which limit the maximum rate or amount of nitrogen that may be leached from
the subject land; or
3. The land is subject to a water permit that authorises the use of water for irrigation; and
the permit was first granted prior to 13 February 2016; and
the permit has commenced, in accordance with section 116 of the Resource Management Act
(1991); and
a) the permit is subject to conditions that specify the maximum rate of nitrogen
(kg/ha/yr) that may be leached from the land; and
b) the water permit is subject to conditions which require the preparation and
implementation of a plan to mitigate the effects of the loss of nutrients to water.
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Matters of clarification
6.195

In the evidence presented on behalf of Bellfield and others, Ms Johnston suggests that where a water
permit holder applies to renew a water permit or applies to change the conditions of a water permit,
the farming activity would no longer meet the conditions of Rules 15B.5.13A or 15B.5.18A which
requires the permit to be granted prior to 13 February 2016. Ms Johnston states that in this situation,
farming activities managed under such water permits would be classified as a non-complying activity.

Legal discussion 139
6.196

An application to change the conditions of a resource consent under section 127 of the RMA cannot
change or cancel a condition on the duration of the consent 140. A change or cancellation of the
conditions of a resource consent does not affect the granting of the original consent, it only relates to
the conditions of that consent. Accordingly, granting an application to change the conditions of a
resource consent does not affect the date on which that resource consent was originally granted.

6.197

Where a resource consent is due to expire, the consent holder must make an application for a new
consent (if required) to be able to continue the activity. Section 124 of the RMA acts to protect the
status quo in respect of those aspects of the application that cover the same activity, by enabling the
activity to continue until the new consent is obtained (or declined) and all appeals are determined.
Section 124 makes it clear that where an applicant is seeking to 'renew' their existing resource
consent, this is an application for a new consent. 141 Accordingly, an application to 'renew or replace'
an existing permit will result in a new resource consent being granted (assuming it is granted) with a
new date of grant (being the date on which the application is granted).

Planning discussion
6.198

In light of the above, I consider that where resource consent has been granted to change the
conditions of that water permit, that permit would still comply with condition 3(a) of Rules 15B.5.13A
and 15B.5.18A and clause (b)(i) of 15B.5.6. The renewal of an existing water permit would not meet
these requirements and would therefore require resource consent under PC5. I agree with Ms
Johnston that upon renewal of a water permit, a farming activity could be classified as non-complying
under PC5, depending on the condition that is contravened. The matter of replacement consents for
existing activities is discussed further in paragraphs 6.215-6.216 below.

6.199

Mr Ivey expressed similar concerns with respect to the application of the rules in PC5 to his existing
farming activity. Mr Ivey holds an existing resource consent to take and use surface water 142 which
was granted in 2015. Mr Ivey subsequently applied for a new consent (rather than a variation to the
existing consent) to increase the area of irrigation on his property from 200 hectares to 260 hectares.
The nitrogen discharge allowance was not changed from the previous consent. The application was

Paragraphs 6.196-6.197 have been prepared by Philip Maw.
RMA, s 127(1)(b).
141
RMA, s124.
142
CRC151017- Take and use of surface water from Lake Pukaki, Pukaki Canal and Tekapo Stilling Basin.
139
140
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granted on 18 February 2016 143, four working days after the public notification date for PC5 and
includes a condition which requires the consent holder to surrender CRC151017 before exercise of
the new consent.
6.200

The Section 32 Report discusses the technical analysis undertaken to establish the catchment load
limits for the Waitaki. Page 13-15 states that:
“Farming activities on land subject to a water permit for irrigation that was granted before 13
February 2016 and commenced, that have maximum nitrogen leaching conditions and FEPequivalent requirements, are permitted and therefore not subject to the relevant FMU land use
rules. This is the same as the PC5 region-wide rule, except that the date reflects the notification of
this plan change. These permits have been included in the modelling and technical analysis
undertaken for the Waitaki sub-region, and are therefore accounted for in the proposed load
limits.”

6.201

It is clear from the excerpt above that nitrogen losses associated with water permits granted prior to
13 February 2016 are already accounted for in the catchment load limit. I therefore consider it is
inappropriate to classify as a non-complying activity those nitrogen losses that were associated with
activities authorised under Mr Ivey’s original water permit (CRC151017). With respect to the
particular situation faced by Mr Ivey the issue could be resolved by amending the date of 13 February
2016 to 18 February 2016 in Rules 15B.5.6, 15B.5.13A and 15B.5.18A. It is acknowledged that this
does add some complexity as the date referred to would no longer be consistent with the date PC5
was notified. However, it will address the problem without having any unintended consequences,
such as exceeding limits (as the nitrogen discharge allowance has not changed from that accounted
for in the catchment load), and will retain the intent of the provisions. While this particular date has
not been specifically requested in submissions, there is considered to be scope in submissions lodged
by Glentanner Station Limited and others on PC5 144.

6.202

The amendments to Rule 15B.5.18A(3)(a) requested in Ms Johnston’s evidence would also address Mr
Ivey’s concern. These amendments would also result in some farming activities that are subject to
nitrogen loss conditions on a water permit granted after 13 February 2016 being classified as a
permitted activity. It is unclear whether water permits granted after 13 February 2016 and which
include nitrogen loss conditions will comply with the Upper Waitaki Nitrogen Headroom and
therefore the PC5 nitrogen load limits. If the Hearing Commissioners consider that farming activities
managed under water permits granted after 13 February 2016 should be provided for in PC5, a
controlled activity consenting path may be more appropriate than a permitted activity classification.
This would provide a consent path for applications where the nitrogen loss calculation is not
increasing and the farming activity is consistent with GMP. I consider that changes to the conditions
of a water permit are sufficiently provided for in Rules 15B.5.13A, 15B.5.18A and 15B.5.6. Therefore, I
recommend amendments to this effect for the renewal of an existing water permit only.

6.203

Ms Johnston also requests the insertion of the word ‘first’ prior to the word ‘commenced’ in Rule
15B.5.13A (3)(a) to clarify that water permits which commence after 13 February 2016 will be

143
144

CRC163408- Take and use of surface water from Lake Pukaki, Pukaki Canal and Tekapo Stilling Basin.
Glentanner Station Limited and Others PC5LWRP-1431, PC5LWRP-1436, PC5LWRP-1437.
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provided for as a permitted activity. As Ms Johnston points out in her evidence, this matter is
traversed in the Section 42A Report in paragraphs 22.69-22.74. Section 42A, para 22.70 states:
“A resource consent is granted when the Council makes a decision to approve the grant of the
original application.”
6.204

The Section 42A Report, para 22.72 states that:
“A resource consent has commenced when the time for lodging appeals against the grant of
consent expires and no appeals have been lodged; or when the Environment Court
determines the appeals or all appellants withdraw their appeals, unless the consent or the
Environment Court specifies a different commencement date.”

6.205

The inclusion of the word ‘first’ as requested in Ms Johnston’s evidence creates confusion in that it
suggests that there are multiple commencement dates. As outlined above, the RMA clearly
articulates when a consent is considered to have ‘commenced’ and therefore to avoid confusion I
recommend the requested amendment is not accepted.

Property vs hectare nitrogen limits.
6.206

Ms Johnston states that the majority of water permits granted in the 2009-2010 Upper Waitaki
hearings include conditions that set a nitrogen discharge allowance (NDA) which specifies the total
amount of nitrogen that may be leached from the property rather than the rate of nitrogen loss per
hectare of land (kg/ha/yr). Ms Johnston states that because of this many farming activities will not
comply with clause (c) of Rules 15B.5.13A and 15B.5.18A and therefore amendments are required to
the PC5 framework.

6.207

The rules in Part B of PC5 are intended to classify farming activities that are managed under a water
permit granted prior to 13 February 2016 as a permitted activity provided the water permit includes
conditions that limit the amount of nitrogen that may be leached and require the implementation of a
management plan. Given the nitrogen losses from water permits granted prior to 13 February 2016
have been accounted for in the catchment loads I agree with Ms Johnston that it is appropriate to
provide for farming activities that are subject to a water permit which includes a condition on the
maximum amount of nitrogen that may be leached from the property. Three options were discussed
at the hearings as set out below:

6.208

•

Amending resource consent conditions as per s127 of the RMA.

•

Amending the rules to provide for a property based measure as well as a (kg/ha/yr) limit.

•

Amending the rules as per Ms Johnston’s evidence to delete reference to (kg/ha/yr).

Subject to s127 (1)(a) and (b) of the RMA, a consent holder may apply to a consent authority for a
change or cancellation of a condition of consent. Such an application would considered as a
discretionary activity in accordance with s127(3)(a) of the RMA. Due to the costs associated with this
process Ms Johnston indicated that this option would not be the preferred option for water permit
holders in the Upper Waitaki FMU.
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6.209

The second option would require an amendment to Rules 15B.5.6, 15B.5.13A and 15B.5.18A to
include provision for nitrogen losses that are calculated at the property scale (in kg/yr), or in the
alternative, the third option requires the deleting the existing provisions which calculate nitrogen
losses per hectare of land (kg/ha/yr). It is my understanding that the (kg/ha/yr) measure is used to
report nitrogen losses in OVERSEER® and equivalent models and therefore I consider it is appropriate
to retain this metric. The property limit of kg/yr can be divided into kg/ha/yr outputs and therefore I
consider it achieves the same intention and would be appropriate to include in Rules 15B.5.13A and
15B.5.18A. While this amendment is not requested in regards to 15B.5.6, I consider the amendment
could be included as a consequential amendment. Therefore, I recommend that clause (3)(c) of Rules
15B.5.13A and 15B.5.18A and clause (b)(iii) of Rule 15B.5.6 is amended as follows:
the permit is subject to conditions that specify the maximum rate of nitrogen (kg/ha/yr) or
amount of nitrogen (kg/yr) 145 that may be leached from the land; and

Interim Rules
6.210

In her evidence, Ms Johnston highlights that Rules 15B.5.13A and 15B.5.18A classify activities
managed under a water permit as a permitted activity on an interim basis until Rules 5.43A, 5.46A,
15B.5.14 to 15B.5.18 become operative. Ms Johnston requests that the rules are amended so that
the interim effect applies to condition 1 of Rules 15B.5.13A and 15B.5.18A rather than the entire rule.
The effect of this is that compliance with the nitrogen loss requirements in condition 1 would apply on
an interim basis and water permits would continue to be classified as permitted under Rules
15B.5.13A and 15B.5.18A after the date that Rules 5.43A, 5.46A, and 15B.5.14 to 15B.5.18 become
operative.

6.211

Rule 15B.5.6 includes the same conditions as Rules 15B.5.13A and 15B.5.18A (excluding condition 1 of
Rules 15B.5.13A and 15B.5.18A which relates to the 2011-2015 period) and therefore when Rule
15B.5.6 is made operative, farming activities that were classified as a permitted activity under Rules
15B.5.13A and 15B.5.18A will also be classified as permitted under 15B.5.6. When Rule 15B.5.6 is
made operative, it is likely that Rules 5.43A, 5.46A, 15B.5.14 to 15B.5.18, 15B.5.19 to 15B.5.23 will
also be made operative and therefore Rules 15B.5.13A and 15B.5.18A will cease to have legal effect
and they will no longer be necessary. For that reason I consider the amendments requested in Ms
Johnston’s evidence would introduce unnecessary duplication.

6.212

There is nevertheless the potential that the rules referred to in Rules 15B.5.13A and 15B.5.18A (Rules
5.53A, 5.54A, 15B.5.14 to 15B.5.18, 15B.5.19 to 15B.5.23) may be made operative prior to Rule
15B.5.6. In this situation, the relevant water permits may not be classified as a permitted activity until
Rule 15B.5.6 is made operative. To avoid this situation from occurring, I recommend an amendment
to Rules 15B.5.13A and 15B.5.18A to include reference to Rule 15B.5.6. This will ensure that farming
activities that comply with the conditions of 15B.5.13A and 15B.5.18A will continue to be classified as
a permitted activity, in a situation where the PC5 rules are not made operative at the same time.

Lawful Intensification
6.213

145

As discussed above, Ms Johnston’s evidence highlights several situations that, in her opinion,
unintentionally do not classify the use of land for a farming activity, where associated with an existing

Killermont Station 2012 Limited PC5LWRP-936, PC5 LWRP-913, PC5 LWRP-922, PC5LWRP-2645.
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water permit, as a permitted activity. Ms Johnston considers that the PC5 rules (specific rules not
referred to) do not acknowledge consented nitrogen loss rates if the water permit has not been
implemented prior to notification of PC5. Therefore Ms Johnston proposes a new policy to address
this concern.
6.214

Considering the discussion in paragraph 2.198, I consider the policy proposed by Ms Johnston is only
of relevance to the use of land for a farming activity, where associated with the replacement of a
water permit (where that water permit was granted prior to 13 February 2016). This is because the
use of land for a farming activity that is classified as a permitted activity under Rules 15B.5.6,
15B.5.13A and 15B.5.18A, would continue to be permitted under those rules even if an application to
change the conditions of that existing water permit has been granted.

6.215

The use of land for farming activities that are associated with an existing water permit are intended to
be classified as a permitted activity in PC5, on an interim basis. Upon the expiry of the existing water
permit, it is expected that the management of the farming activity will conform to the direction of the
LWRP, which manages the discharge of nutrients under a land use consent that requires compliance
with a Good Management Practice Loss Rate and an audited FEP that is prepared in accordance with
Schedule 7. To ensure farming activities are eventually managed in this manner, I do not recommend
that the use of land for a farming activity that is associated with the renewal of a water permit (i.e. a
new water permit that is granted after 13 February 2016 in replacement of a water permit that was
granted prior to 13 February 2016) is classified as a permitted activity in PC5.

6.216

If an application to renew a water permit proposes a nitrogen discharge allowance (NDA) that is
consistent with the NDA authorised under a water permit granted prior to 13 February 2016, the
nitrogen loss has already been accounted for in the catchment load limit. Therefore I do not consider
it appropriate that upon renewal of resource consent, the use of land for the farming activity
previously managed under a water permit should be classified as a non-complying activity.

6.217

I therefore accept the request in Ms Johnston’s evidence to amend PC5 to provide for the use of land
for a farming activity managed under a renewed water permit. However, for the reasons set out
above, I consider it to be more appropriate that the use of land for such farming activities is classified
as a controlled activity, rather than a permitted activity. I recommend an additional controlled
activity rule is included in PC5 to this effect.

Recommendation
6.218

I recommend Rule 15B.5.6, 15B.5.13A and 15B.5.18A are amended as follows:

15B.5.6 Despite Rules 5.43A to 5.59A and Rules 15B.5.14 to 15B.5.48, the use of land for a
farming activity in the Waitaki Sub-Region where either:
…
(b) the land is subject to a water permit that authorises the use of water for irrigation; and
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(i) the permit was granted prior to 1318 146 February 2016; and
(ii) the permit has commenced as specified in s116 of the RMA; and
(iii) the permit is subject to conditions that specify the maximum rate of nitrogen (kg/ha/yr) or
amount of nitrogen (kg/yr) 147 that may be leached from the land; and
15B.5.13A Until Rules 5.43A, 5.46A, 15B.5.6, and 148 15B.5.14 to 15B.5.18 become operative in
accordance with clause 20 of Schedule 1 to the Resource Management Act 1991, the use of
land for a farming activity within the Ahuriri Zone and Upper Waitaki Hill Zone is a permitted
activity, provided the following applicable condition is met:
…
(b)

the land is subject to a water permit that authorises the use of water for irrigation; and
a) the permit was granted prior to 1318 149 February 2016; and
b) the permit has commenced as specified in s116 of the RMA; and
c) the permit is subject to conditions that specify the maximum rate of nitrogen
(kg/ha/yr) or amount of nitrogen (kg/yr) 150 that may be leached from the land; and
d) the water permit is subject to conditions which require the preparation and
implementation of a plan to mitigate the effects of the loss of nutrients to water; or

15B.5.18A Until Rules 5.53A, 5.54A, 15B.5.6 and 15B.5.19 to 15B.5.23 become operative, in
accordance with clause 20 of Schedule 1 to the Resource Management Act 1991, the use of
land for a farming activity within the Haldon Zone or Mid Catchment Zone, is a permitted
activity, provided the …
3. The land is subject to a water permit that authorises the use of water for irrigation; and
a) the permit was granted prior to 1318 151 February 2016; and
b) the permit has commenced, as specified in s116 of the RMA; and
c) the permit is subject to conditions that specify the maximum rate of nitrogen
(kg/ha/yr) or amount of nitrogen (kg/yr) 152 that may be leached from the land; and
d) the water permit is subject to conditions which require the preparation and
implementation of a plan to mitigate the effects of the loss of nutrients to water.
6.219

Include an additional rule as follows:

Glentanner Station Limited PC5LWRP-1431
Killermont Station Limited PC5LWRP-913
148
Cl 16 -minor amendment
149
Glentanner Station Limited PC5LWRP-1431
150
Killermont Station Limited PC5LWRP-913
151 Glentanner Station Limited PC5LWRP-1431
152 Killermont Station Limited PC5LWRP-913
146
147
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15B.5.6A

Despite Rules 5.43A to 5.59A and Rules 15B.5.14 to 15B.5.48, the use of land for a farming
activity within the Waitaki, on a property greater than 10 hectares in area, is a controlled
activity, provided the following conditions are met:
1.
2.

3.

A Farm Environment Plan has been prepared for the property in accordance with Part A
of Schedule 7 and is submitted with the application for resource consent; and
The land is subject to a water permit that authorises the use of water for irrigation and
that water permit:
a. replaces an existing water permit that was granted prior to 18 February 2016;
and
b. is for the same activity as that authorised under the previous water permit; and
c. includes conditions that limit the maximum rate (kg/ha/yr) or amount (kg/yr)
of nitrogen that may be leached from the subject land to a rate or amount that
does not exceed that authorised under the previous water permit; and
The Farm Environment Plan and nutrient budget submitted with the application for
resource consent has been prepared or reviewed by an Accredited Farm Consultant.

The CRC reserves control over the following matters:
1.
2.
3.
4.

5.
6.
7.

The commencement date for the first audit of the Farm Environment Plan; and
The content, quality and accuracy of the OVERSEER® budgets provided with the
application for resource consent; and
The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and
Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the lesser of the Good Management Practice Loss Rate or the maximum rate
of nitrogen (kg/ha/yr) that may be leached from the land; and
Methods to avoid or mitigate adverse effects of the activity on surface and groundwater
quality and sources of drinking water; and
Methods to address any non-compliance identified as a result of a Farm Environment
Plan audit, including the timing of subsequent audits; and
Reporting of estimated nutrient losses and audit results of the Farm Environment Plan to
the Canterbury Regional Council. 153

Applying Part A Rules 5.44A, 5.54A and 5.57B in the Waitaki

6.220

PC5 as notified applies the following region-wide permitted activity rules 154 from Part A of PC5 to
farming activities in the Waitaki:
•
•

Lake Zone Rule 5.49A – which applies within any Lake Zone in the Waitaki.
Red Zone Rule 5.43A - which applies within the Ahuriri Zone, Waitaki Hill Zone and
throughout the Hakataramea FMU 155.

Killermont Station 2012 Limited PC5LWRP-936; Mackenzie Irrigation Company Ltd PC5LWRP-1532;
PC5LWRP-1534
154
for the use of land for a farming activity
153
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Red Zone Rule 5.44A - which applies within the Hakataramea Flat Zone and the Greater
Waikākahi Zone.
Orange Zone Rules 5.53A and 5.54A - which apply within the Haldon Zone and the MidCatchment Zone.
Green Zone Rules 5.57A and 5.57B - which apply within the Valley and Tributaries and
Whitneys Creek Zones.

•
•
•

6.221

PC5 permitted activity Rules 5.44A, 5.54A and 5.57B include thresholds that relate to the area of a
property that is irrigated with water to a maximum of 50 hectares, and the area of land used for
winter grazing to 20 hectares. Within a Red NAZ a further threshold applies relating to an increase in
the area of land that may be irrigated to 10 hectares above that which was irrigated prior to 13
February 2016.

6.222

During the development of Part B of PC5, the permitted activity thresholds in Part A were analysed to
determine their appropriateness for use within the Waitaki. Where the technical analysis
demonstrated that nitrogen losses from permitted farming activities would be accommodated within
the nitrogen load limit for the catchment (Table 15B(f)), the rules in Part A were applied to farming
activities in the Waitaki.

6.223

Several submissions 156 were received opposing the irrigation and winter grazing thresholds in Part A
of PC5, and the use of these thresholds within the Waitaki.

6.224

Ms Taylor, presenting evidence on behalf of WIC, proposed the use of alternative permitted activity
thresholds which determine the permitted status of a farming activity based on the percentage of the
property irrigated or used for winter grazing. The permitted rules as proposed by WIC limit the area
of property that may be used for irrigation to 25% and limit the area of the property used for winter
grazing to 10%.

6.225

In response to submissions a technical analysis was undertaken to analyse the appropriateness of the
alternative permitted activity thresholds in the Part A framework. An overview of the findings of that
analysis is included in Section 4 of this report and in summary, the following recommendations have
been made with respect to Rules 5.44A, 5.54A and 5.57B:
a.

retain the permitted activity threshold for irrigation as proposed in PC5 as notified –
that being a maximum of 50 hectares per property, and within Red NAZs a further
restriction which limits the area of additional land that may be irrigated to 10 hectares
above that which was irrigated on 13 February 2016; and

b.

change the permitted activity threshold for winter grazing so that:
i. for properties 100 hectares or less in area the maximum area of land that
may be used for winter grazing is 10 hectares; and

The Hakataramea FMU includes the following Nutrient Allocation Zones – Hakataramea Flat Zone,
Hakataramea River Zone, Hakataramea Hill Zone
156
WIC PC5LWRP- 830, Killermont Station Ltd PC5LWRP-959, Twinburn PC5LWRP-1120.
155
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ii. for properties greater than 100 hectares in area, the maximum area of land
that may be used for winter grazing is 10% of the total property area, capped
at a maximum of 100 hectares.
6.226

The above recommended amendments to the Part A framework have potential consequences for the
catchment loads for Part B of the PC5. To determine what effect a change to the thresholds in Part A
would have on the achievement of the catchment load limits in Part B, a comparative analysis was
carried out by Shaw et al (2016). That analysis compared the estimated nitrogen losses that occur
under the permitted activity framework in PC5 as notified with the estimated nitrogen losses from the
permitted activity framework as now recommended. The analysis draws different conclusions for
different NAZs which is discussed below.

Hakataramea FMU
6.227

Within the Hakataramea FMU, ‘headroom’ has been allocated from within the catchment limit to
allow for some intensification by farming activities. This ‘headroom’ is assumed to be 20 tonnes N atsource 157. Modelling 158 undertaken as part of the development of PC5 showed that the thresholds in
the permitted activity rules were set at a level that enabled some intensification while still managing
within the relevant catchment limits.

6.228

Shaw et al (2016) has carried out a subsequent analysis to estimate the nitrogen losses from farming
activities applying the alternative permitted activity rules within the Hakataramea FMU. The analysis
shows the estimated nitrogen losses from farming activities under the alternative permitted activity
rule framework (Rule 5.44A) would increase to between 79-96 tonnes. Shaw et al (2016) states:
“It is clear that the alternative permitted activity framework would increase the N load well
beyond the load limit for the catchment.”

6.229

On the basis of the above, Shaw et al concludes that the permitted activity rules in PC5 as notified
would ensure that the load limit is maintained, but the alternative permitted activity thresholds would
not.

6.230

The above analysis clearly shows that adopting the alternative permitted activity thresholds for
irrigation and winter grazing would have a detrimental effect on the achievement of the catchment
load limit. For this reason I do not consider it appropriate to apply the alternative Red Zone rule (Rule
5.44A) as now recommended in Section 4 of this Report within the Hakataramea Zone. Instead I
recommend the inclusion of a new rule which adopts the irrigation and winter grazing thresholds used
in Rule 5.44A as notified.

Greater Waikākahi Zone
6.231

Within the Greater Waikākahi Zone, ‘headroom’ has also been allocated within the nitrogen
catchment limit to allow for some intensification by farming activities. Analysis by Shaw et al 159
shows the estimated nitrogen losses from farming activities under the permitted activity rules in PC5

Table 4-12 Mojsilovic et al., 2015
Mojsilovic et al, 2015, Appendix D
159
Shaw et al 2016, Section 5, p. 18.
157
158
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as notified would be 14 tonnes of N/yr, within losses increasing to an estimated 21 tonnes N/yr under
the alternative permitted activity thresholds. Shaw et al concludes that if the alternative permitted
activity rule recommended to be included in Part A of PC5 (Rule 5.44A) was applied within the Greater
Waikākahi Zone, this would cause the catchment load to be exceeded. In contrast retaining the
irrigation and winter grazing rules as proposed in Rule 5.44A as notified would ensure nitrogen losses
would continue to be managed within the Greater Waikākahi Zone catchment limit.
6.232

It is apparent from the analysis and discussion above that applying recommended Rule 5.44A within
the Greater Waikākahi Zone would result in over-allocation. For this reason, I recommend the
inclusion of a new permitted activity rule for the Greater Waikākahi Zone which adopts the irrigation
and winter grazing thresholds as proposed in Rule 5.44A of the notified plan change.

Haldon and Mid-catchment Zones
6.233

Within the Haldon and Mid-Catchment Zones the revised permitted activity rule, as recommended in
Section 4 of this report, would allow for permitted activities to have significantly higher nitrogen
losses. For the majority of properties in these zones, Shaw et al (2016; p.18) considers that it is
unlikely that this permitted intensification will exceed a total of Baseline GMP Loss Rate + 1.6 kg/ha/yr
(Upper Waitaki Nitrogen Headroom). It is also noted that the rules in these zones restrict the nitrogen
loss calculation to Baseline GMP Loss Rate + 1.6 kg/ha/yr and the nitrogen losses from any permitted
activity intensification (after 13 February 2016) will not be allocated in addition to this. Due to this,
the increase in nitrogen losses is not likely to exceed the nitrogen load limits in Table 15B(f).
Therefore, in the Haldon Zone and Mid-Catchment Zone I consider it appropriate that reference to
Rule 5.54A is retained.

Valley and Tributaries Zone
6.234

In the Valley and Tributaries Zone a portion of the nitrogen load limit for the catchment has been
allocated to permitted activities and farming activities that are likely to require a resource consent.
Under the notified framework the combined nitrogen load from permitted activities is estimated at 72
tonnes 160. In comparison, the combined nitrogen load from permitted activities applying the
alternative irrigation and permitted activity thresholds in Part A is estimated to be substantially higher
at 90 tonnes.

6.235

I note there are several applications for resource consent in process that, if granted, would utilise a
significant portion of the Valley and Tributaries headroom 161. Given the alternative permitted activity
rules in Part A of PC5 would result in a significant reduction in the nitrogen load allocated for future
consented activities I do not consider it appropriate to recommend use of these rules in the Valley
and Tributaries Zone.

6.236

160
161

Shaw et al also assessed a scenario which reduced the 100 hectare maximum in the alternative rule to
60 hectare. This resulted in nitrogen losses of 70 tonnes N/ year which is almost equal to the nitrogen
losses associated with the notified permitted activity rules for the Valley and Tributaries Zone (72
tonnes). This suggests an approach similar to that recommended in the Part A alternative permitted
rules would be suitable in this area. Therefore I recommend the addition of a revised rule framework

Shaw et al 2016, Section 5, p. 19.
Shaw et al 2016, Section 5, p.19.
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that adopts recommended alternative Rule 5.57B with modification to introduce a maximum area of
60 hectares, rather than 100 hectares.
Whitney’s Creek Zone
6.237

Within the Whitney’s Creek Zone the analysis by Shaw et al 162 indicates that the notified permitted
activity rules in Part A of PC5 and the alternative permitted activity rule recommended for Part A of
PC5 would ensure nitrogen losses from farming activities are managed within the nitrogen load limit.
I therefore consider either permitted activity rule could apply in the Whitney’s Zone but to maintain a
less complex rule structure I recommended that the recommended Valley and Tributaries Zone
permitted activity rule also applies in the Whitneys Creek Zone.

Recommendation
6.238

Delete notes that apply Rule 5.44A in the Hakataramea FMU and the Greater Waikākahi Zone.

6.239

Delete notes that apply Rule 5.57B in the Valley and Tributaries and Whitneys Creek Zones.

6.240

Include the following new rules:

15B.5.14A Within the Hakataramea Freshwater Management Unit or Greater Waikākahi Zone, the
use of land for a farming activity on a property greater than 10 hectares in area is a
permitted activity provided the following conditions are met:
1.

The property is registered in the Farm Portal by 1 July 2018 and information about the
farming activity and the property is reviewed and updated by the property owner or
their agent, when a material change in the land use associated with the farming
activity occurs or not greater than every 36 months thereafter; and

2. The area of the property irrigated with water is less than 50 hectares; and
3.For any property where, as at 13 February 2016, the area of the property authorised to be
irrigated with water is less than 50 hectares, any increase in the area of the property
that is irrigated land is limited to 10 hectares above that which was irrigated at 13
February 2016; and
4.

The area of the property used for winter grazing does not exceed a total area of 20
hectares. 163

15B.5.33A Within the Valley and Tributaries Zone and Whitneys Creek Zone, the use of land for a
farming activity on a property greater than 10 hectares in area is a permitted activity
provided the following conditions are met:
1.

162
163

The property is registered in the Farm Portal by 1 January 2017 and information
about the farming activity and the property is reviewed and updated by the

Shaw et al 2016, Section 5, p.19.
Consequential amendment in response to recommended amendment to Rule 5.44A.
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property owner or their agent, when a material change in the land use associated
with the farming activity occurs or not greater than every 36 months thereafter;
and
2.

The area of the property irrigated with water is less than 50 hectares; and

3.

The area of the property used for winter grazing is less than:
(a) 10 hectares, for any property less than 100 hectares in area; or
(b) 10% of the area of the property, for any property of between 100 hectares
and 600 hectares in area; or
(c)

4.

6.241

60 hectares, for any property greater than 600 hectares in area; and

A Management Plan in accordance with Schedule 7A has been prepared and is
implemented within 12 months of the rule being made operative and is supplied to
the Canterbury Regional Council on request.

Consequentially, amend Rules 15B.5.15 and 15B.5.34 as follows:
15B.5.15
Within the Ahuriri Zone or Upper Waitaki Hill Zone, Hakataramea Freshwater
Management Unit or Greater Waikākahi Zone 164 the use of land for a farming activity on a
property greater than 10 hectares in area that does not comply with one or more of the
conditions of Rule 15B.5.14 or Rule 15B.5.14A44 165 is a controlled activity, provided the
following conditions are met:
…
15B.5.34
Within the Valley and Tributaries Zone or Whitneys Creek Zone, the use of land for
a farming activity on a property greater than 10 hectares in area that does not comply with
one or more of the conditions of Rule 15B.5.33A57B 166 is a controlled activity provided the
following conditions are met:

Lower Waitaki Framework
6.242

The submission by WIC opposes the PC5 framework as it applies in the Lower Waitaki on the basis
that:
•
•
•

there are perceived inconsistencies with the ZIPA;
the use of nitrogen loss rates as calculated by OVERSEER® is not appropriate;
the framework results in a duplication in consenting requirements;

Recommended amendment in Section X of this Report.
WIC PC5LWRP-842
166
WIC PC5LWRP-842
164

165
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•
6.243

the framework is complex and not readily understood.

With respect to the first matter (the alignment of the PC5 framework with the ZIPA), evidence was
presented by Ms Soal on behalf of WIC. At paragraph 42 of her evidence Ms Soal states:
“in turning the Zone Committee recommendations into rules, in the case of the Lower
Waitaki, the sub-regional rules appear to have been written in order to “fit” them into a
framework intended to apply to all of Canterbury from now on. It is through this “fitting”
process that some of the key concepts identified by the communities, and subsequently the
Zone Committee, have been lost.”

6.244

Ms Soal’s evidence includes a table which summarises the recommendations of the LWZC, and also
discussion which identifies the primary differences in the ZIPA recommendations and the PC5
framework. In particular she identifies the following 167:

6.245

•

“In most areas, the Zone Committee recommended that resource consents should only be
required when changing to a higher intensity land-use. There is an underlying theme of
allowing activities to continue unless a clear link to deteriorating water quality is established.

•

The dates for achieving certain Nitrogen (N) loss thresholds are different from what is
required by the proposed rules (e.g. 2026 compared to 2020).

•

Catchment loads were set to allow flexibility in landuse.

•

The only reference to Good Management Practices (GMP) percentages and N numbers are in
relation to changes to intensification, the Waikakahi Zone, and the sensitive near-river area
in the Hakataramea.”

I note that the LWRP includes specific policy (Policy 4.9) which directs the Council to have particular
regard to the outcomes and methods arrived at through a collaborative process. Policy 4.9 of the
LWRP is set out in part below:
…
(c) have particular regard to collaboratively developed local water quality and quantity
outcomes and methods, and timeframes to achieve them, including through setting limits
and targets; and
…

6.246

167

I agree that in developing Part B of PC5, appropriate regard should be given to the LWZC ZIPA
recommendations. However, the CRC is also obliged to give effect to higher order instruments
including the CRPS, NPSFM, and achieve the purpose of the RMA, namely the sustainable
management of resources. Therefore, it should be noted that the outcomes in a ZIP Addendum do
not prevail over the obligations placed on the CRC by higher order instruments. I agree with Ms Soal
that PC5 is not entirely consistent with some of the recommendations in the ZIPA, specifically those
recommendations that a resource consent should only be required for farming activities that are
changing to a higher land use and the dates at which farming activities in the Greater Waikakahi Zone
are required to achieve 90% of the GMP Loss Rate. These matters are discussed at paragraphs 22.11
and 22.94 of the Section 42A Report as well paragraphs 6.284 to 6.314 of this report.

Paragraph 43
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6.247

In contrast, I do not agree with the latter two inconsistencies identified by Ms Soal relating to
flexibility in land use and areas that apply nitrogen numbers. I note the catchment load limits have
been set at a level that maintains water quality and the allocation framework that has been
developed provides flexibility for changes in land use within that limit. I also do not agree with Ms
Soal’s assessment that the ZIPA recommendations restrict the application of nitrogen loss limits to
farming activities within the Greater Waikākahi and Hakataramea River Zone. Even if there were such
a recommendation, in my opinion it is appropriate to include methods to limit nitrogen losses from
farming activities so as to ensure the catchment load limits are not exceeded and the outcomes in
Tables 15B(a) and (b) achieved.

Nitrogen limits and existing consents
6.248

Evidence presented by Ms Soal and Ms Taylor on behalf of WIC, opposed the catchment load limits on
the basis that these limits have been developed using catchment models and OVERSEER®, both of
which contain inherent uncertainties. In the legal submissions for WIC, Ms Irving discusses these
uncertainties and submits that these unpredictable effects are further exacerbated by the use of the
Farm Portal in PC5.
Given these uncertainties Ms Irving submits that the prohibited activity
classification for properties that do not meet the farm portal generated number is “a bridge too far”.

6.249

Evidence presented by Ms Johnston on behalf of WIC also discusses the natural constraints within the
environment. Ms Johnston states that these constraints will restrict further intensification of farming
activities. Further assessment was put forward by Ms Johnston in her evidence regarding the limited
opportunities for further development within the Lower Waitaki. Ms Johnston opines that these
barriers to further development mean that any increased nutrient losses are likely to be limited and
thus compliance with the allocation limits would still occur.

6.250

In light of these factors, Ms Taylor states in her evidence on behalf of WIC, that an alternative nutrient
management regime which does not rely on catchment limits and property based nitrogen loss limits
is appropriate within the Lower Waitaki. The framework contained in Ms Taylor’s relies on natural
constraints to manage within the catchment load limits, and, most notably proposes the deletion of
any prohibited activity rules.

6.251

Having evaluated the proposed regime put forward by Ms Taylor, I do not consider it gives effect to
higher order instruments, and in particular the NPSFM. The Hakataramea FMU and the Greater
Waikākahi are at risk of becoming over-allocated and therefore I consider the use of prohibited
activity rules within these areas is both appropriate and necessary. I acknowledge the prohibited
activity rules that apply in the Valley and Tributaries Zone and Whitneys Creek Zone are a more
restrictive classification than the non-complying activity status applied by the Green Zones in the
LWRP. However given the load limit for these two zones is set at a level that enables all land deemed
to be suitable for agricultural intensification to be developed 168, and achieving the freshwater
outcomes for these zones is dependent on all activities being managed within that load limit, I
consider it is appropriate to retain a prohibited activity classification for activities that would cause
the nitrogen load limit to be exceeded. Further such a classification ensures Part B of PC5 gives effect
to the objectives and policies of the NPSFM.

Nitrogen Limits on Individual Properties
168

Shaw et al, 2016 – page 91 of the S42A report appendix G
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6.252

The evidence presented by Ms Soal on behalf of WIC opposed the use of property based nitrogen
limits and nitrogen loss rates as estimated by OVERSEER® 169. Ms Taylor states in her evidence that
rules that require the nitrogen loss rate for a farming activity to be estimated (through OVERSEER®)
before an assessment can be made as to that farm’s activity status, does not enable an objective
assessment by all resource users.

6.253

I consider the primary issue that needs to be considered with respect to the PC5 rules is whether the
permitted activity rules provide certainty. Part A of PC5 proposes to replace the permitted activity
rules in the LWRP which rely on nitrogen loss rates to distinguish between activities that are
permitted and those that require resource consent, with narrative thresholds. This framework is also
applied throughout the Lower Waitaki. I consider the approach provides certainty to farmers as they
will be able to readily ascertain whether a resource consent for the use of land for their farming
activity is required, without the need to model their farming activity through OVERSEER®. If the
farming activity does not comply with the permitted activity rules, then OVERSEER® will be required
to ascertain the activity status.

6.254

With respect to the opposition by WIC to the use of property-based nitrogen limits, I note that this is
already a requirement of the existing LWRP rules, and in that respect PC5 does not seek to alter the
LWRP approach to managing nutrient losses from farming activities. Further, the LWRP relies on the
nitrogen baseline concept to determine activity status classification, and in my opinion it is
appropriate that PC5 continues to apply this approach.

6.255

In my opinion, the removal of requirements to impose property based limits on farming activities that
require resource consent would be a retrograde step in the LWRP approach to nutrient management.
This also applies to the requirement to generate an OVERSEER® budget (nitrogen loss calculation) to
determine the activity status of a farming activity as the nitrogen loss calculation provides a key
indicator of the potential effects associated with the activity. Therefore I do not recommend
amending PC5 to remove property based limits or the use of nitrogen loss rates as estimated by
OVERSEER®.

Existing Farming Activities
6.256

169
170

Ms Taylor states in her evidence that many existing farming activities within the Lower Waitaki should
not be subject to nitrogen loss limits because the farming activities are managed under existing water
permits that are already subject to extensive water quality and modelling conditions. Ms Taylor
further states in her evidence that the PC5 rules impose an unnecessary and unreasonable level of
consenting on areas that are currently fully developed and already meeting water quality outcomes.
The alternative PC5 framework requested in Ms Taylor’s evidence classifies existing farming activities
that are managed under a water permit as a permitted activity. The alternative framework requires
resource consents for intensive farming activities in areas that are perceived to be more sensitive
(Hakataramea FMU and Greater Waikākahi) and for land use change in less sensitive areas (Valley and
Tributaries Zone and Whitneys Creek Zone). Ms Irving submits on behalf of WIC, that the requested
alternative framework presents no greater an environmental risk than the PC5 regime 170.

Paragraph 54.
Legal submission of WIC, page 6, paragraph 27.
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6.257

In regards to farming activities that have their nitrogen losses managed under water permits in the
Lower Waitaki the Section 42A Report discusses this matter at paragraphs 22.89-22.95. In summary it
states:
“The technical assessment undertaken as part of the community process modelled the
estimated nitrogen loss rates associated with these consents and therefore these nitrogen
loss rates are accounted for in the load limits set in Table 15B(f). However, my understanding
of the relevant resource consents is that they do not include property based nitrogen limits.
Therefore, it is uncertain that the cumulative loss rates will be managed within the PC5
nitrogen limits and on that basis I am not recommending amendments to the rule. However,
if further evidence was provided that demonstrated these farming activities would be
managed within catchment limits, appropriate amendments to the PC5 framework to provide
for these consents as a permitted activity may be justified.”

6.258

Ms Johnston, presenting on behalf of WIC, states in her evidence that full scale intensification within
the Valley and Tributaries Zone would not exceed the catchment load limit due to limitations on
potential development including water availability. Ms Johnston states the water permits require
extensive water quality mitigation to be implemented on-farm through existing consent conditions. 171
I agree that the conditions attached to water permits granted between 1 November and 31 August
2010 (dates referred to in Rule 15B.5.7) are extensive, including requirements to implement good
management practices (through an audited FEP) and to undertake nutrient loss modelling.
Nevertheless, without a requirement to comply with a nitrogen loss limit, there is a risk that a farming
activity can intensify without constraint.

6.259

In response to the matter raised by Ms Johnston I have undertaken a more detailed review of the
consent conditions attached to these water permits to determine whether there are any other
mechanisms that would prevent an increase in nitrogen loss, or drive a reduction in nitrogen loss. It is
apparent that several consents include restrictions on the farming activity that can take place on the
property. For example condition 3 of CRC061931 172 states:
Water shall only be used for irrigation of crops and pasture for grazing stock, excluding
milking dairy cows, as described in the application, on the 11.8 hectares of land shown in
attached plan CRC061931, which forms part of this consent.

6.260

Condition 4 of CRC041002 173 states:
Water shall only be used for irrigation of crops and pasture for grazing stock, excluding
milking dairy cows, as described in the application, on the area of land shown in attached
plan CRC041002, which forms part of this consent.

6.261

Additionally several consents include nutrient management conditions requiring the monitoring of
nitrogen loss and actions on farm to reduce nitrogen losses. For example condition 12 of CRC041002

Paragraph 10.
Permit to take and use water for irrigation granted to Clarkesfield Holdings
173
Permit to take and use water for irrigation granted to Papamoa Enterprises
171
172

Environment Canterbury Section 42A Report - Reply

105

CLWRP Plan Change 5 – Section 42A Report – Reply

Papamoa Enterprises, CRC061931 Clarkesfield Holdings, CRC041003 Cameron, CRC0732237 Torach
Farm Ltd requires:
Prior to the exercise of this consent the consent holder shall:
a) select one of the three approved methods listed below:
1. Overseer' (AgResearch)
2. The Soil Plant Atmosphere Model (SPASMO- HortResearch)
3. Any other method approved by the Canterbury Regional Council.
b) Put in place recording practices that will ensure records shall be maintained throughout the
year of the farm management practices and associated data that will be used as input to the
approved method.
c)

Within two months of the 30th June, following the first anniversary of the first exercise of this
consent and then each year thereafter, the approved method shall be used to:
1. Calculate the nitrate-nitrogen concentration in the soil drainage water below the
plant root zone and a nutrient budget for the subject land for the preceding twelve
month period of 1st July to 30th June;
2. Determine what practical changes to farm management practices used in the
preceding twelve month period will result in lower nitrate leaching
[My emphasis added].

6.262

In light of this review, I consider the water permits that were granted between 1 November 2009 and
31 August 2010 are subject to indirect limits on the amount of intensification that can occur as a
result of their farming activity. This is achieved through restrictions on the type of farming activity
that can occur and requirements to determine practical on-farm changes to reduce nitrate leaching.

6.263

I note that the nitrogen load limit for the Valley and Tributaries Zone accounts for the nitrogen losses
associated with consented activities, additional irrigated area and permitted intensification 174. Given
the load limit accounts for the nitrogen losses associated with these farming activities and there is a
requirement through the conditions of the water permit to determine the practical changes that can
be made on-farm to reduce nitrogen losses, I consider a permitted activity classification would not
present a significant risk to the catchment load limits. This is on the basis that the farming activities
associated with irrigation authorised by these existing water permits are restricted to the type of
farming activity described in the resource consent, and this has been accounted for in the catchment
modelling. I also note that PC5 would require land use consent for these farming activities upon
expiry of these water permits.

6.264

174

Therefore, whilst this approach is not consistent with the overall framework in PC5 which restricts
farming activities to a GMP Loss Rate, I consider that in this particular circumstance, it is appropriate
to acknowledge the significant investment made by these farming activities and the good
management practice obligations placed on these consent holders via the conditions of their water
permits. It is apparent that the conditions of the consent impose an indirect limit on nitrogen losses.
To ensure the nitrogen losses can be included in the council’s future catchment accounting, I also
consider that such farming activities should be required to register and report information to the
Farm Portal.

Shaw et al, 2016.
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6.265

Rules 15B.5.B and 15B.5.H as requested by Ms Taylor in her evidence classify all land managed under
a water permit or scheme discharge consent as a permitted activity. I note that water permits
granted prior to 1 November 2009 are subject to different conditions than those granted after that
date, and as a general observation, the earlier consents do not impose the same degree of control for
nutrient management purposes. I consider it is appropriate for these farming activities to be subject
to land use consent requirements, so as to ensure compliance with Good Management Practice Loss
Rates (through FEP requirements and nitrogen loss limits).

6.266

I note that water permits granted after 2010 are subject to conditions which impose FEP
requirements and nitrogen loss limits and therefore I consider the date of 31 August 2010 could be
extended to the date that PC5 was notified. I recommend Ms Taylor’s request is accepted in part and
that activities managed under recently granted water permits are classified as permitted activities
within the PC5 framework. I consider this request may be more suitably embedded in the PC5
framework through amendment to 15B.5.6, rather than the introduction of two new rules.

Irrigation Schemes Limits
6.267

At paragraph 58 of her evidence, Ms Soal states that:
“The irrigation schemes within WIC have maintained that the imposition of a nutrient cap
and subsequent within-scheme management of nutrient allocations is not required or
appropriate in all circumstances. This is particularly so in areas where water quality outcomes
are being met and there is not great scope for further widespread intensification.”

6.268

Ms Soal states in her evidence that the application of a nutrient limit is simpler and easier process for
a new irrigation scheme than for an existing scheme, as existing schemes include a variety of different
land uses, irrigation systems, and farming types. It is my understanding that there are existing
irrigation schemes within Canterbury that have been granted resource consents which include a limit
on the amount or rate of nutrients that may be discharged. A number of these consents include
provision, within the nitrogen discharge limit, for further expansion of the scheme. I therefore do not
accept the argument that imposing a nutrient limit on an existing irrigation scheme is a more onerous
process than that for a new scheme.

6.269

I do nevertheless note that some water permits granted to irrigation schemes, such as the KurowDuntroon Irrigation Company (CRC163429) (included in Appendix A of Mr Keeling’s evidence), were
granted after 31 August 2010. These water permits are subject to the same conditions as the water
permits granted between 1 November 2009 and 31 August 2010 and as discussed in paragraph 6.266
above, the proposed extension to date range as set out in Rule 15B.5.6 below would classify the land
use associated with these farming activities as permitted.

6.270

I recommend Rule 15B.5.6 is amended as follows:
15B.5.6 Despite Rules 5.43A to 5.59A and Rules 15B.5.14 to 15B.5.48, the use of land for a
farming activity in the Waitaki Sub-Region where either:
(a) the nitrogen loss from the farming activity is being managed under a resource consent
that is held by an irrigation scheme or principal water supplier and the permit contains
conditions which limit the maximum rate or amount of nitrogen that may be leached from
the subject land; or
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(b) the land is subject to a water permit that authorises the use of water for irrigation; and
(i) the permit was granted prior to 13 February 2016; and
(ii) the permit has commenced as specified in s116 of the RMA; and
(iii) the permit is subject to conditions that specify the maximum rate of nitrogen
(kg/ha/yr) that may be leached from the land; and
(iv) the water permit is subject to conditions which require the preparation and
implementation of a plan to mitigate the effects of the loss of nutrients to water; or
(c) the land is within the Valley and Tributaries Zone, Hakataramea FMU or the Greater
Waikākahi Zone and is subject to a water permit that authorises the use of water for
irrigation; and
(i) the permit was granted between 1 November 2009 and 13 February 2016; and
(ii) the permit has commenced as specified in s116 of the RMA; and
(iii) the permit is subject to conditions which require the preparation and
implementation of a plan to mitigate the effects of the loss of nutrients to water;
and
(iv) the conditions of the permit have not been changed since 13 February 2016; and
(v) the property is registered in the Farm Portal by 1 July 2018 and information
about the farming activity and the property is reviewed and updated by the property
owner or their agent, when a material change in the land use associated with the
farming activity occurs or not greater than every 36 months thereafter. 175

is a permitted activity.
Complexity of rule framework
6.271

In the evidence presented on behalf of WIC, Ms Soal included flow charts to demonstrate the
complexity of the rule framework in PC5 as notified. Ms Soal considers that this complexity may not
necessarily improve environmental outcomes and that an alternative simplified rule framework that
avoids additional layers of management is more consistent with the recommendations contained in
the LWZC ZIPA.

6.272

In addition Ms Talyor sought the following policy amendments as summarised below:
•
•
•
•
•
•

175

Consequential amendments to 15B.4.10 reflecting the alternative rule framework proposed
by WIC.
An amendment to 15B.4.11 to reflect that FEPs should be prepared regardless of whether a
resource consent is required or not.
The deletion of consenting consideration policies (Policies 15B.4.13-15B.4.15) which Ms
Taylor considers to repeat the intention of other policies.
Amendments to Policy 15B.4.18 which is discussed in paragraphs 6.324 -6.325 Irrigation
Scheme Provisions.
The deletion of Policies 15B.4.26 and 15B.4.27 and amendments to Policies 15B.4.24 and
15B.4.25 to avoid duplication the
Minor amendments to PC5 to provide for further clarification.

WIC- PC5LWRP-793
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6.273

In regards to the amendment requested to Policy 15B.4.10 in Ms Taylor’s evidence, I do not consider
it necessary to clarify that the requirement for a farming activity to obtain a resource consent applies
to both individual and irrigation schemes as this is already apparent within the current provisions. I
note the requested amendments to Policy 15B.4.11, if accepted, would remove the requirement for
an FEP to be prepared as part of the application process for a resource consent. I do not consider this
to be an appropriate outcome. The existing LWRP framework clearly signals that FEPs are an essential
tool for managing the effects of a farming activity and the requirement to submit these as part of the
resource consent application process allows for an assessment of the adequacy of that FEP.

6.274

With respect to the proposed deletion of Policies 15B.4.13-15B.4.15 I consider these policies as
notified introduce a level of complexity into the Part B framework and therefore I accept the Ms
Taylor’s evidence in part. An assessment of the appropriateness of each of these policies below.

6.275

Policy 15B.4.13 intends to apply within the Waitaki an approach similar to that applied in Part A,
whereby lawful exceedances of the nitrogen baseline are provided for through Policy 4.38A.
However, because Policy 4.38A does not apply within the Waitaki (i.e. as it is constrained to applying
only to the Lake, Red, and Orange zones) I consider it necessary to retain Policy 15B.4.13 so as to
provide direction to decision makers on the matter of lawful exceedances of the nitrogen baseline.
The approach taken in Part B of PC5 differs from that in the region-wide framework in that activities
that lawfully exceeded the nitrogen baseline prior to 2016 are provided for through a controlled
activity path rather than the restricted discretionary path. I consider the difference in intent should
be noted and recommend the policy amended as follows:
15B.4.13

On all granted resource consents Wwithin the Waitaki Sub-region, consider granting
applications for resource consent impose conditions that to exceed the nitrogen
baseline where:

(a)

prevent the nitrogen loss calculation from exceeding the nitrogen baseline except
where that the nitrogen baseline has been lawfully exceeded prior to 13 February
2016 and the application contains evidence that the exceedance was lawful; and
(b)

limit the nitrogen loss calculation below to the lesser of the Good
Management Practice Loss Rate or the nitrogen loss that occurred in the four
years prior to 13 February 2016. 176

6.276

Policy 15B.4.14 applies to farming activities in the Hakataramea FMU, the Northern Fan FMU, and the
Valley and Tributaries FMU and supports the granting of land use consents for activities managed
under a water permit granted between 1 November 2009 and 31 August 2010. Paragraph 6.266
recommends that farming activities managed under water permits granted during this period should
be provided for as a permitted activity under Rule 15B.5.6. If the recommended amendments to Rule
15B.5.6 are accepted, then I consider WIC’s submission is appropriate, and on that basis, I would
recommend the consequential deletion of Policy 15B.4.14 and Rule 15B.5.7.

6.277

Policy 15B.4.15 relates to lawful intensification that has occurred both prior to, and after, 13 February
2016. The policy directs that any nitrogen loss limit applied to a granted resource consent should only
provide for that intensification that has been lawfully provided for in the permitted activity thresholds

176

WIC- PC5LWRP-793
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relating to winter grazing and irrigation. The utility of the policy is discussed in the Officer’s response
to further questions of the Hearing Commissioners on Council Section 42A Report dated 22 August
2016 as follows:
“The nitrogen loss considered under this policy relates specifically to winter grazing or
irrigation undertaken as a permitted activity. The policy is necessary to constrain
consideration of nitrogen loss to activities associated with winter grazing and irrigation as
these activities were included in the modelling of the Hakataramea FMU load limit.” 177
6.278

Whilst this approach is intended to provide for the distribution of nitrogen headroom in the
Hakataramea and Greater Waikākahi, several submitters have indicated that is very unclear how this
is achieved. I agree that the policy and the rules relating to the distribution of this headroom may be
confusing and in response to the evidence by Ms Taylor regarding the complexity of these provisions, I
have recommended the deletion of the policy and consequential amendments to the rules that apply
in these zones.

6.279

I consider that the available nitrogen headroom in the Hakataramea FMU and the Northern Fan Zone
is of such a small amount that it is not practicable to provide for both permitted and consented
intensification. Given it was the preference of the LWZC that the nitrogen headroom be distributed to
permitted activities I have recommended amendments that allocate the nitrogen to only those
activities.

6.280

Ms Taylor proposed in her evidence an alternative rule framework to apply within the Hakataramea
FMU and the Greater Waikākahi Zone. The proposed framework requires any future intensification to
be managed through a resource consent. I do not consider this approach to be consistent with the ZC
recommendations and therefore I do not recommend the rule framework for the Hakataramea FMU
and the Greater Waikākahi Zone as requested in Ms Taylor’s evidence is accepted.

6.281

I consider aligning the Hakataramea FMU and the Greater Waikākahi Zone rules with the rules in Part
A of PC5 to provide for permitted intensification that can be managed within the catchment load
limits would simplify the provisions in the Hakataramea FMU and Greater Waikākahi Zone. I have
therefore recommended amendments to Rule 15B.5.26 achieve this.

6.282

In regards to the complexity of the PC5 rules I consider that the amendments recommended in the
s42A Report have assisted in streamlining the provisions. Further amendments that amalgamate
several zones into a single rule framework, and improve consistency with the Part A provisions may
further assist to simplify the overall framework for Part B. I consider similar rules can apply to three
zone groupings as follows:
•

177

Rule set 1: Modified Red Zone rules apply to the Ahuriri Zone, Upper Waitaki Hill Zone,
Greater Waikākahi Zone and Hakataramea FMU. As discussed in paragraphs 2.278-2.279, I
consider the mechanism that distributes nitrogen headroom through providing for lawful
exceedances after 13 February 2016 problematic and therefore consider the framework
should be amended so as to distribute the nitrogen losses through the permitted activity rule
framework only. Additionally, in light of the discussion in paragraphs 2.284-2.314, I retain
the position in the Section 42A Report which recommends that reductions beyond GMP for

Response to question on paragraph 67 of the Section 42A Report (pg 13).
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high emitters should be applied only as a matter of discretion. Whilst I consider the Ahuriri
Zone should be subject to more restrictive permitted intensification than the Greater
Waikākahi Zone and Hakataramea FMU, I consider the same consenting framework can
apply with zone specific matters of discretion.
•

Rule Set 2: Modified Orange Zone Rules apply in the Haldon Zone and Mid Catchment Zone.
To preserve the equal allocation approach applied in these zones I do not consider it
appropriate to further streamline these provisions.

•

Rule Set 3: Modified Green Zone Rules apply in the Valley and Tributaries Zone and the
Whitneys Creek Zone as recommended in the Section 42A Report.

Recommendation:
6.283

Amend the Ahuriri Zone and Upper Waitaki Hill Zone Rules as follows:

Notes:

15B.5.14

1.

Rules 15B.5.13A and 15B.5.13B (Use of land for a farming activity in the Ahuriri Zone or
Upper Waitaki Hill Zone) have immediate legal effect at notification of Plan Change 5.

2.

All other rules have legal effect only when they are made operative in accordance with
Clause 20 of Schedule 1 of the Resource Management Act 1991.

3.

Red Zone Regional Rules 5.43A and 5.46A apply in the Ahuriri Zone, and Upper Waitaki Hill
Zone, Hakataramea Freshwater Management Unit and Greater Waikākahi Zone.

4.

Rules 15B.5.14A prevails over Regional Red Zone Rule 5.44A in the Hakataramea
Freshwater Management Unit and Greater Waikākahi Zone 178 and Rules 15B.5.14, prevails
over Regional Red Zone Rule 5.44A, in the Ahuriri Zone and Upper Waitaki Hill Zone.

5.

Rules 15B.5.15, 15B.5.16, 15B.5.17, 15B.5.18 prevail over Regional Red Zone Rules 5.44A,
5.44B, 5.45A, 5.47A ,5.48A in the Ahuriri Zone, and Upper Waitaki Hill Zone, Hakataramea
Freshwater Management Unit and Greater Waikākahi Zone. 179

Within the Ahuriri Zone or Upper Waitaki Hill Zone, the use of land for a farming activity on a
property greater than 10 hectares in area is a permitted activity, provided the following
conditions are met:
1.

The property is registered in the Farm Portal by 1 July 201718 and information about the
farming activity and the property is reviewed and updated by the property owner or their
agent, when a material change in the land use associated with the farming activity occurs
or not greater than every 2436 months 180 thereafter; and

Kakahu Catchment Group – PC5LWRP-2634, Craigmore Farming – PC5LWRP-2644
WIC PC5LWRP-842
180 Consistency with recommended amendment in Part A.
178
179
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2.

The area of the property that is authorised to be irrigated with water is less than 50
hectares; and

3.

The area of the property used for winter grazing within the period 1 May to 1 September
does not exceed a total area of 20 hectares; and

4.

For any property with an area less than 50 hectares of irrigation or 20 hectares of winter
grazing as at 13 February 2016, there is no increase in the area of land that is irrigated with
water or used for winter grazing beyond the area of land that was irrigated or used for
winter grazing as at 13 February 2016; and

5.

A Management Plan in accordance with Schedule 7A has been prepared and is
implemented within 12 months of the rule being made operative and is supplied to the
Canterbury Regional Council on request.

15B.5.14A

Within the Hakataramea Freshwater Management Unit or Greater Waikākahi Zone, the use of
land for a farming activity on a property greater than 10 hectares in area is a permitted activity
provided the following conditions are met:

1.

The property is registered in the Farm Portal by 1 July 2018 and information about the farming
activity and the property is reviewed and updated by the property owner or their agent, when a
material change in the land use associated with the farming activity occurs or not greater than
every 36 months thereafter; and

2.

The area of the property irrigated with water is less than 50 hectares; and

3.

For any property where, as at 13 February 2016, the area of the property authorised to be
irrigated with water is less than 50 hectares, any increase in the area of the property that is
irrigated is limited to 10 hectares above that which was irrigated at 13 February 2016; and

4. The area of the property used for winter grazing does not exceed a total area of 20 hectares. 181
15B.5.15

181
182

Within the Ahuriri Zone, or Upper Waitaki Hill Zone, Hakataramea Freshwater Management
Unit or Greater Waikākahi Zone the use of land for a farming activity on a property greater
than 10 hectares in area that does not comply with one or more of the conditions of Rule
15B.5.14 or Rule 15B.5.14A44 182 is a controlled activity, provided the following conditions are
met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the
Ahuriri Zone, or Upper Waitaki Hill Zone, Hakataramea Freshwater Management Unit or
Greater Waikākahi Zone does not exceed the nitrogen baseline, and from 1 July 2020 the
Baseline GMP Loss Rate; unless the nitrogen baseline was lawfully exceeded prior to 13
February 2016, and the application for resource consent demonstrates that the exceedance
was lawful; and

Consequential amendment in response to recommended amendment to Rule 5.44A.
WIC PC5LWRP-842
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3.

The Farm Environment Plan and nutrient budget submitted with the application for
resource consent has been prepared or reviewed by an Accredited Farm Consultant.

The CRC reserves control over the following matters:
1.

The commencement date for the first audit of the Farm Environment Plan; and

2.

The content, quality and accuracy of the nutrient OVERSEER® budgets provided with the
application for resource consent; and

3.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

4.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding:
i. the Baseline GMP Loss Rate; andor
ii. the lesser of the Good Management Practice Loss Rate or the lawful nitrogen loss
that occurred in the four years prior to 13 February 2016; 183 and

5.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

6.

Methods to avoid or mitigate adverse effects of the activity on surface and groundwater
quality and sources of drinking water; and

7.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of subsequent audits; and

8.

Reporting of estimated nutrient losses and audit results of the Farm Environment Plan to
the Canterbury Regional Council, including via the Farm Portal; and

9.

The consistency of the proposal with Policy 15B.4.13.

10.

Methods to exclude intensively farmed stock within 12m of the bed of the Hakataramea
River and within 5m of the bed of all tributaries; and

11.

From 2020, methods that restrict the nitrogen loss calculation to 90% of the Good
Management Practice Loss Rate for the portion of the property within Hakataramea River
Zone; and 184

12.

From 2026, methods that restrict the nitrogen loss calculation to 90% of the Good
Management Practice Loss Rate for the portion of the property within the Greater

CL16- Minor amendment recommended in Responses to Further Questions of Hearings Commissioners on
Council Section 42A Report (22 August 2016)
184
Ravensdown PC5LWRP-2106
183

Environment Canterbury Section 42A Report - Reply

113

CLWRP Plan Change 5 – Section 42A Report – Reply

Waikākahi Zone if the nitrate-nitrogen concentration for Waikākahi Stream set out in Table
15B(c) is exceeded. 185
15B.5.16

Within the Ahuriri Zone, or Upper Waitaki Hill Zone, Hakataramea Freshwater Management
Unit or Greater Waikākahi Zone the use of land for a farming activity on a property greater
than 10 hectares in area that does not comply with condition 3 of Rule 15B.5.15 is a restricted
discretionary activity, provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the
Ahuriri Zone, or Upper Waitaki Hill Zone, Hakataramea Freshwater Management Unit or
Greater Waikākahi Zone does not exceed the nitrogen baseline, and from 1 July 2020 the
Baseline GMP Loss Rate; unless the nitrogen baseline was lawfully exceeded prior to 13
February 2016, and the application for resource consent demonstrates that the exceedance
was lawful.

The exercise of discretion is restricted to the following matters:

185
186

1.

The content of, compliance with, and auditing of the Farm Environment Plan; and

2.

The content, quality and accuracy of the nutrient OVERSEER® budgets provided with the
application for resource consent; and

3.

The actual or potential adverse effects of the activity on surface and groundwater quality
and sources of drinking water and how these will be avoided or mitigated 186; and

4.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

5.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate; and

6.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

7.

Methods to address any non-compliances identified as a result of a Farm Environment Plan
audit; and including the timing of subsequent audits; and

8.

Reporting of nutrient losses and audit results of the Farm Environment Plan to the
Canterbury Regional Council, including via the Farm Portal; and

9.

The consistency of the proposal with Policy 15B.4.13.;and

Waihuna Dairies Lts PC5LWRP-1189
CDHB PC5LWRP-1257 and 1262
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10.

Any adverse effects on mahinga kai, wāhi tapu or wāhi taonga within the Greater
Waikākahi Zone and Hakataramea Freshwater Management Unit;

11.

From 2020, methods that restrict the nitrogen loss calculation to 90% of the Good
Management Practice Loss Rate for the portion of the property within Hakataramea River
Zone; and

12

From 2026, methods that restrict the nitrogen loss calculation to 90% of the Good
Management Practice Loss Rate for the portion of the property 187 within the Greater
Waikākahi Zone if the nitrate-nitrogen concentration for Waikākahi Stream set out in Table
15B(c) is exceeded; and 188

13.

Methods to exclude intensively farmed stock within 12m of the bed of the Hakataramea
River and within 5m of the bed of all tributaries.

15B.5.17

Within the Ahuriri Zone, or Upper Waitaki Hill Zone, Hakataramea Freshwater Management
Unit or Greater Waikākahi Zone the use of land for a farming activity on a property greater
than 10 hectares in area that does not comply with condition 1 of Rule 15B.5.15 or condition 1
of Rule 15B.5.16, or the use of land for a farming activity as part of a farming enterprise that
does not comply with conditions 1 or 3 of Rule 5.46A, is a non-complying activity.

15B.5.18

Within the Ahuriri Zone, or Upper Waitaki Hill Zone, Hakataramea Freshwater Management
Unit or Greater Waikākahi Zone the use of land for a farming activity on a property greater
than 10 hectares in area that does not comply with condition 2 of Rule 15B.5.15, or condition 2
of Rule 15B.5.16, or the use of land for a farming activity as part of a farming enterprise that
does not comply with condition 2 of Rule 5.46A, is a prohibited activity.

Reductions Beyond GMP
6.284

Several submitters have opposed the requirement for farming activities within the Hakataramea River
Zone and Greater Waikākahi Zone to reduce down to 90% of the Good Management Practice Loss
Rate. Ms Soal, appearing on behalf of WIC, states in her evidence that the community involved in the
LWZC process expected reductions beyond GMP would be applied only to ‘high emitters’. In contrast,
the PC5 provisions require all farmers that require land use resource consent to make reductions
beyond GMP, rather than limiting those reductions to only those farmers perceived by the community
to be high emitters 189.

6.285

The nitrogen loss reductions required by PC5 were also discussed in the evidence of Mr Hellewell and
Mr Hurst, appearing on behalf of the Waikākahi Farmer Group. Mr Hellewell and Mr Hurst state the
reductions in nitrogen leaching that will occur as a result of all farming activities moving to GMP are
sufficient to meet the water quality outcomes for the Greater Waikākahi Zone. Consequently, a
requirement to further reduce nitrogen losses to 90% of the Good Management Practice Loss Rate is

Ravensdown PC5LWRP-2106
Waihuna Dairies Lts PC5LWRP0 1192
189
Statement of evidence of Liz Soal, paragraph 53.
187
188
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not necessary 190. The effect of a move to GMP was further discussed in the evidence of Dr Treweek,
appearing on behalf of DairyNZ. Dr Treweek states that investigations carried out within the Northern
Fan FMU have shown that compliance with the GMP Loss Rate results in a significant reduction in
nitrogen losses below the root zone.
In regards to the Greater Waikakahi Zone, Dr Treweek
concludes that:
“…the reductions that will be made when all farmers implement GMP will provide the
necessary headroom for low emitters to intensify without the need for high-intensity farms to
decrease their nitrogen losses below GMP.” 191
6.286

In the legal submissions for Ngāi Tahu, Mr Whittaker submits that it is appropriate to retain a
prohibited activity status for farming activities within the Hakataramea River Zone, Hakataramea Hill
Zone and Greater Waikākahi Zone that do not comply with 90% of GMP Loss Rate. In her evidence,
Ms Davidson, appearing on behalf of Ngāi Tahu, expressed concern regarding those recommendations
in the Section 42A Report that delete the prohibited activity classification for farming activities that do
not comply with 90% of the GMP Loss Rate in favour of an approach that retains this as a matter of
control or discretion. Ms Davidson considers the requirement to operate at 90% of the GMP Loss
Rate is necessary in the Hakataramea FMU and the Greater Waikākahi Zone to reduce nitratenitrogen concentrations in waterbodies and achieve the LWZC ZIPA outcomes. Acknowledging that
the recommendations in the ZIPA include a requirement for high emitters to reduce their nitrogen
losses by 10% below GMP, Ms Davidson requests that the PC5 rules as notified are retained.

High Emitters
6.287

The LWZC ZIPA included a recommendation that reductions beyond the GMP Loss Rate apply to high
emitters, rather than all consented activities. While it is not formally documented, it is my
understanding that the words ‘high emitters’ as referred to by the LWZC was intended to describe
those farming activities with higher stocking rates (and consequentially higher nitrogen loss rates).

6.288

The framework in PC5 as notified relies on narrative thresholds to distinguish those farming activities
that are likely to have lower nitrogen losses (and which are thus permitted), from those farming
activities that have the potential to have high nitrogen leaching rates (and thus which are managed
through a consented framework). While PC5 does not directly target ‘high emitters’, the framework
achieves the outcome desired by the LWZC by requiring farming activities that have a high nitrogen
leaching rate as a result of poor practice to comply with the GMP Loss Rate. Where current on-farm
practice is poor, farming activities will have to make significant reductions to achieve these GMP Loss
Rates. In comparison where on-farm practice is reasonable more moderate reductions will be
required to achieve that GMP Loss Rate. Consequently, I consider that the PC5 framework indirectly
targets ‘high emitters’ in the sense that it requires significant reductions from those farming activities
that have a high nitrogen loss rate as a result of past poor performance.

6.289

The framework further targets ‘high emitters’ by including rules that require farming activities to
further reduce their nitrogen losses to 90% of the GMP Loss Rate. Farming activities that have a ‘high’
GMP Loss Rate as their starting point are required to reduce their nitrogen loss rates by a larger

Statement of evidence of Maurice Hellewell and Mark Hurst on behalf of the Waikakahi Farmers Group,
page 5, paragraph 24.
191
Statement of evidence Dr Treweek’s page 3, para 1.2, bullet point 4.
190
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amount than those with a more ‘moderate’ GMP Loss Rate as their starting point. This occurs
because the reduction required is calculated as a percentage of the initial GMP Loss Rate figure,
consequently where the starting point is higher the total reduction required will be greater.
6.290

While there may be merit in targeting, more specifically, the requirement to reduce beyond GMP to
those types of farming activities that typically have higher nitrogen loss rates, I consider there would
be challenges with such an approach.

6.291

I acknowledge that Plan Change 1 to the Waikato Regional Plan (PC1 to the WRP) adopts an approach
that targets ‘high emitters’ by requiring farming activities with loss rates that exceed the 75th
percentile nitrogen loss rate relevant to the catchment, to make further reductions. The 75th
percentile is calculated using the 2019 dataset on nitrogen loss rates obtained through the Waikato
Regional Council catchment accounting system. The requirement to reduce is implemented through
policies and matters of control and discretion.

6.292

A similar approach would be possible in PC5 through amendments to: Policies 15B.4.18 and 15B.4.24
(b); the matter of discretion in recommended Rules 15B.5.15 and 15B.5.16; and the inclusion of a new
definition of ‘high emitter’. The definition of high emitter could include a similar approach to PC1 of
the WRP which would utilise catchment accounting information and calculate, from a point in time
(possibly 2020 or 2026), the nitrogen loss rate that would identify those farming activities with the
highest loss rates in the relevant NAZ.

6.293

The inclusion of methodology that targets high emitters in a manner similar to PC1 to the WRP would
introduce an entirely different approach to that notified in PC5 and therefore the effectiveness of that
approach in the Canterbury context needs to be assessed. Two alternative datasets could be used to
calculate nitrogen losses and used to establish a benchmark from which further nitrogen loss
reductions could occur. The dataset used to populate the Matrix of Good Management Practice
project is one option. The MGM data set includes OVERSEER® input files from a wide range of farming
activities on various soil types and can be used to generate the GMP Loss Rates under different
versions of OVERSEER® in the future. The MGM dataset is already available and will be updated each
time an update to the OVERSEER® engine occurs. However, I note that this dataset encompasses a
broad range of farming activities, many which are unlikely to exist in the Hakataramea River Zone or
the Greater Waikākahi Zone.

6.294

Alternatively, data collected via inputs to the Farm Portal could be used to establish the ‘high emitter’
nitrogen loss rate. A benefit of using the Farm Portal data is that it would enable the Council to select
data that is specific to the relevant Nutrient Allocation Zone (NAZ) or Freshwater Management Unit
(FMU) and is therefore likely to be a more representative dataset. However it is unknown at this
point if the data collected by the Farm Portal will be in a format that is readily available to make such
calculations.

6.295

If either of the above options was adopted, PC5 would also need to be amended to include policies
that direct and commit the Council to on-going nitrogen loss calculations. While aspects of PC5 do
this already (e.g. the recalculation of the Schedule 27 load limits), internal processes are already in
place to enable these tasks to occur efficiently and within allocated budgets. This is not the case for
the alternative framework discussed above and such an approach is likely to result in significant
administrative costs to the Council as it would require a review of all data inputted to the Farm Portal
to ensure its validity.
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6.296

I also note that the mechanics of the Farm Portal are such that data is collected at the ‘property’ level.
Within the Hakataramea FMU, the majority of properties intercept both the Hakataramea River Zone
and Hakataramea Flat Zone and consequently it would not be possible to isolate the data for each of
these zones. Given the need to ensure the PC5 framework manages nitrogen losses within the
catchment limits, this type of approach would not be appropriate.

6.297

For the reasons set out above I consider that the PC5 framework as notified achieves the intent of
targeting high emitters albeit not in the exact manner intended by the LWZC. Further, given the
issues associated with applying a methodology that is similar to that used in PC1 to the WRP (which
may also have scope implications) I do not recommend an approach that explicitly refers to high
emitters (i.e. consistent with PC1 of the WRP) is adopted.

Section 42A Report Recommended Amendments
6.298

The Section 42A Report recommends the deletion of condition 2(b) of Rules 15B.5.25 and 15B.5.26
(compliance with 90% of the GMP Loss Rate) and instead inclusion of this condition as a matter of
control or discretion. The effect of this change is that farming activities that do not restrict their
nitrogen loss calculation to 90% of the GMP Loss Rate are no longer classified as prohibited
activities 192. The justification for the approach recommended in the Section 42A Report differs for
the Hakataramea River Zone and Greater Waikākahi Zone and this is discussed below.

Hakataramea River Zone
6.299

The Section 32 Report states the requirement to reduce nitrogen losses to 90% of the GMP Loss Rate
in the Hakataramea River Zone is intended to recognise that high-risk land uses require particularly
high standards of management where located close to the main-stem and tributaries of the
Hakataramea River 193.

6.300

The requirement to reduce nitrogen losses to 90% of the GMP Loss Rate is further evaluated in the
Section 42A Report. In that Report Officers consider the memorandum of Palmer (2015) which shows
that a reduction in nitrogen losses to 90% of the GMP Loss Rate has a limited effect on the overall
catchment nitrogen load limit. For this reason, the Officers’ consider there to be insufficient
justification to classify a farming activity that does not restrict nitrogen losses to 90% of the GMP Loss
Rate as a prohibited activity but recommend retaining this as a matter of discretion or control in
acknowledgement of the sensitivity of the area 194.

6.301

It is apparent from the LWZC ZIPA that careful management of the gravelly light soils adjacent to the
Hakataramea River (which are considered to be particularly prone to nutrient leaching) 195 was an
outcome desired by the Hakataramea FMU community. In light of these concerns I consider there is

Section 42A pp299, para 22.6
Page 12-5
194
Section 42A pp365, para 22.310-22.311
195
LWZC ZIPA page 8, recommendation 4 and supporting explanation.
The Sub regional section requires maximum caps in the near river band, to manage the risks of intensive land
use affecting localized water quality:
a. expressed as either a percentage better than GMP, or as a number
b. to be achieved by consent expiry
c. that balances gain (reduced risk) with pain (economic implications for individuals)
192
193

Environment Canterbury Section 42A Report - Reply

118

CLWRP Plan Change 5 – Section 42A Report – Reply

merit in retaining methods that require reductions below GMP. It is noted that the ZIPA recommends
requiring ‘intensive land uses’ 196 to reduce their nitrogen losses. The phrase ‘intensive land use’ is not
described in the ZIPA but in my opinion this could be inferred as those properties where irrigation or
winter grazing takes place.
6.302

Given the concerns of the community and in recognition of the ‘leaky’ nature of the soils in the
Hakataramea River Zone, I consider it appropriate to include as a matter of control or discretion
(rather than as a condition of the rule) the requirement for farming activities to reduce their nitrogen
losses to 90% of the GMP Loss Rate for that part of the property within the Hakataramea River Zone.

Greater Waikākahi
6.303

The Section 32 Report states that the rule framework within the Greater Waikākahi Zone manages
within the nitrogen load limit by offsetting those increases in nitrogen loss (arising from the
distribution of the nitrogen headroom via permitted activity rules) by requiring higher intensity
farming activities to reduce their nitrogen losses from areas of land used for irrigation or winter
grazing to 90% of the GMP Loss Rate.

6.304

In response to submissions, the Section 42A Report includes the following discussion regarding the
required reductions. 197
“When the modelling for the Greater Waikākahi Zone was undertaken, insufficient data
existed to be able to quantify the change from current practice to GMP (Shaw et al & Palmer
2015, see Section 32 References page 14-4). Therefore, the shift to GMP was qualitatively
assessed. Subsequent to this modelling, Robson (2016)102 assessed survey and Fonterra
OVERSEER® files from different farms in Canterbury and found that on average, compliance
with GMP Loss Rates required reductions in nitrogen loss ranging from 8% to 25%.”

6.305

This matter has been further explored in Shaw et al (2016) memo 9 which responds to Mr Treweek’s
evidence. Shaw et al states that within the Greater Waikākahi Zone the shift from current farm
practices to GMP is likely to result in nitrogen losses reducing by between 19% and 23%. Whilst Shaw
et al (2016) considers the reduction to GMP is likely to be sufficient to achieve water quality
outcomes, there is a significant amount of uncertainty in relation to actual nitrogen losses in the area.
In particular it is unknown if the shift from borderdyke irrigation to spray irrigation will reduce the
current dilution effect resulting in increased nitrate-nitrogen concentrations in groundwater and
surface water. In response to Mr Treweek’s evidence Shaw et al states:
“It is the technical team’s view that the in-stream limits set for the Waikākahi stream and
Whitney’s creek are not ‘worst case’: The in-stream limits set for the Waikākahi and
Whitney’s creek waterways represent the expected concentrations in the rivers if the flow
does not change. Estimates from the groundwater analysis suggest that the concentrations
of nitrogen in groundwater in the Waikākahi catchment could increase by between 50% and
200% due to a change in irrigation type. This would translate to increases in stream
concentrations as the spring fed streams equilibrated with the groundwater.”

196
197

Lower Waitaki Zone Implementation Plan, page 8, Water Quality Limits, Recommendation 4.
Page 383, paragraph 22.375
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6.306

In consideration of the technical assessment I retain the recommendation made in the Section 42A
Report that properties that do not comply with 90% of the GMP Loss Rate should not be classified as a
prohibited activity. In relation to whether farming activities should be required to reduce to 90% of
GMP Loss Rate, it is noted that the technical assessment states there is a significant amount of
uncertainty in the area. Therefore, applying a precautionary approach which would require these
further reductions may be appropriate. Discussion on this matter is included below.

6.307

It is apparent that the LWZC aspirations for the Greater Waikākahi Zone included further reductions in
nitrogen loss from high emitters to provide flexibility for low emitters to increase nitrogen losses 198.
The Lower Waitaki ZIPA recommends that for farming activities within the Greater Waikākahi Zone,
PC5 require “a 10% reduction in nitrate-N loss, below GMP for high emitting land uses by 2026”.
Several submitters have indicated that the requirement to reduce nitrogen losses to 90% of the GMP
Loss Rate was intended for high emitters, rather than all farming activities that require resource
consent 199. Additionally, several submitters have identified that compliance with 90% of GMP is
required by 2020 in PC5 rather than 2026 as recommended in the ZIPA.

6.308

I consider the required dates for compliance should be consistent with the dates included in the ZIPA
provided this does not preclude the water quality outcomes from being achieved. I note that the
Section 42A Report identifies that the requirement to restrict nitrogen losses to the 90% of the GMP
Loss Rate in the Greater Waikakahi Zone by 2020 is a typographical error and the date should be
2026. The Section 42A Report does not include a recommendation to amend the date due to a
question of scope 200. Subsequent assessment of scope is provided below.

6.309

As set out in the discussion of scope in Section 3 of this Report, an amendment must fairly and
reasonably fall within the general scope of: 201
a.
b.
c.

6.310

An original submission; or
Plan Change 5 as notified; or
Somewhere in between. 202

Several submissions sought the deletion of the requirement to comply with the 90% of GMP within
the Greater Waikākahi Zone. 203 Accordingly, it is submitted that amending the date for the
reductions required in the Greater Waikākahi zone from 2020 to 2026, would fall within the general
scope of the submissions and PC5 as notified (i.e. it would fall between the 'bookends' of the
submissions and PC5).

6.311

On this basis, I consider that any reductions to 90% of the GMP Loss Rate in the Greater Waikākahi
Zone should not be required until 2026. This amendment does not affect the achievement of water

198

LWZC ZIPA page 13, final paragraph “The requirements for better than GMP losses for high emitting landuses, provides load gain for low intensity uses and moves load away from the stream area.”
199
Hallewell, WIC
200
Section 42A Report, page 300, para 22.11
201
Re Vivid Holdings Ltd (1999) 5 ELRNZ 264 at [19]. General Distributors Ltd v Waipa District Council (2008) 15
ELRNZ 59 at [58]-[60].
202
Paragraphs 6.309-6.310 have been prepared by Philip Maw.
203
Hurst M J F PC5LWRP-1247, PC5LWRP-1259; Waihuna Dairies Ltd PC5LWRP-1191.

Environment Canterbury Section 42A Report - Reply

120

CLWRP Plan Change 5 – Section 42A Report – Reply

quality outcomes, and is consistent with LWRP Policy 4.9 204 through taking into account the outcomes
of a collaborative process.
6.312

In regards to the Greater Waikākahi Zones, paragraph 6.304 of this report above states that technical
assessment post notification of PC5 has indicated that a reduction down to GMP within the area will
achieve water quality outcomes. It is however noted that there is a significant amount of uncertainty
regarding the effects of catchment hydrology on achieving these outcomes.

6.313

I therefore consider the 90% reduction beyond GMP should only be required from 2026, if it is
identified that water quality limits are not being met. At this point in time, if the water quality limits
are not being met, I consider it appropriate that all consented farming activities are required to make
further reductions. Therefore, I also recommend that the rules be amended so that the requirement
to reduce to 90% of the GMP Loss Rate in the Greater Waikākahi Zone is linked to the annual median
nitrate-nitrogen concentration for the Waikākahi Stream, as set out in Table 15B(c). As a 10% change
requires a reduction relevant to the activities overall loss rates, higher emitters will be required to
make larger reductions.

Recommendation
6.314

Amend Policy 15B.4.24 as follows:
15B.4.24

Freshwater quality is maintained within the Hakataramea Freshwater Management Unit
and the Greater Waikākahi Zone by:
…
(b)

(i) From 2020, restricting in the Hakataramea River Zone nitrogen losses for the
portion of the property within the Hakataramea River Zone within irrigated or
used for winter grazing 205 to 90% or less of the Good Management Practice Loss
Rate; and 206
(ii) From 2026, restricting nitrogen losses for the portion of the property within the
Greater Waikākahi Zone, to 90% of the Good Management Practice Loss Rate, if
the annual median nitrate-nitrogen concentration for Waikākahi Stream set out in
Table 15B(c) is exceeded; and 207

…

204
Policy 4.9 is as follows: Reviews of sub-region sections will:
…
(d) establish methods and a timeframe to phase out any over-allocation where overallocation
of water for abstraction from surface water catchments or groundwater
zones or nutrient discharges has been determined; and
…
205
Ravensdown PC5LWRP-2106
206
CL16 Minor amendment
207
Waihuna Dairies Lts PC5LWRP-1189
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6.315

Include the following as matter of control in Rule 15B.5.15 and matters of discretion in recommended
Rule 15B.5.16:
1.

From 2020, methods that restrict the nitrogen loss calculation to 90% of the Good
Management Practice Loss Rate for the portion of the property within Hakataramea River
Zone; and 208

2.

From 2026, methods that restrict the nitrogen loss calculation to 90% of the Good
Management Practice Loss Rate for the portion of the property within the Greater Waikākahi
Zone if the Table 15B(c) nitrate-nitrogen concentration for Waikākahi Stream is exceeded. 209

Irrigations Scheme Provisions
Recommended amendments in the Section 42A Report
6.316

The Section 42A Report recommends amendments to the rules that manage irrigation schemes (Rules
15B.5.8 and 15B.5.9). It was identified by the Hearing Commissioners that the recommended
amendments may have the effect of prohibiting other discharges that do not meet the definition of an
irrigation scheme or principal water supplier. I confirm that this is not the intent of the recommended
amendment. The Section 42A Report states at paragraph 21.30:
“as currently drafted, it is not clear that the rule is intended to apply to irrigation schemes or
principal water suppliers, rather than to individual farming activities, and MGI’s submission
highlights this lack of clarity. As such, it is my view that this rule should be amended to
provide greater clarity, and for consistency the drafting should align with that used in the
region-wide Rule 5.62.”

6.317

I maintain the position in the Section 42A Report that PC5 should be amended to further clarify that
the rule is intended to apply only to irrigation schemes and principal water suppliers. However,
having reconsidered the matter I now consider that aligning the structure of these rules with Rule
5.62 as recommended in the s42A Report is no longer appropriate. This is because the rule as
recommended in the s42A Report proposed to add the following condition:
1. The application is lodged by an irrigation scheme or principal water supplier or the holder
of the discharge permit will be an irrigation scheme or principal water supplier.

6.318

208
209

The effect of the above condition is that applications that are lodged by individuals would not meet
the condition of the rule. An unintended outcome is that non-compliance with this condition results
in a prohibited activity classification under Rule 15B.5.9. Having considered this issue I consider a
more appropriate solution is to retain Rule 15B.5.8 in PC5 as notified and include a note immediately
above the rule that clarifies that Rules 15B.5.8 and 15B.5.9 apply only to irrigation schemes or
principal water suppliers. I also recommend an additional note is included in the preceding text to the
PC5 Part B irrigation rules which refers other discharges to the incidental discharge rules. The
recommended note is as follows:

Ravensdown PC5LWRP-2106
Waihuna Dairies Lts PC5LWRP-1189
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Within the Waitaki, if the applicant is not an irrigation scheme or a principal water supplier,
or the holder of the discharge permit will not be an irrigation scheme or a principal water
supplier, then the discharge is assessed under Rules 15B.5.X to 15B.5.X.
Conditions relating to the headroom
6.319

Meridian and Genesis’s submissions on PC5 seek amendments to the PC5 irrigation scheme provisions
to ensure the nitrogen load limits in Table 15B(f) are not exceeded. The submission of Meridian and
Genesis seeks to include a new condition on Rule 15B.5.8 to as follows:
(2)

6.320

the nitrogen loss calculation for the property does not result in the total Nitrogen
Headroom for all farming properties within the Haldon or Mid Catchment Zones,
calculated in accordance with Schedule 27, being exceeded.

This submission is discussed at paragraph 21.31 of the Section 42A Report as follows:
“I note that any consent granted to an irrigation scheme for the discharge of nutrients from
farming activities will be subject to conditions that restrict the total nitrogen loss consistent
with the requirements set out in Policy 15B.4.18. As discussed in paragraph 21.15, the CLWRP
provides clear guidance that farming activities are to achieve the nutrient load limit set out in
Section 15B of the CLWRP, and as such I do not consider that the amendments sought by
Meridian and Genesis are necessary.”

6.321

Ms Dawson, in her evidence presented on behalf of Meridian Energy, raises a concern that Rule
15B.5.8 does not include a condition that requires properties within irrigation schemes to not exceed
the Upper Waitaki Nitrogen Headroom. Ms Dawson notes in her evidence that this approach is
inconsistent with the rules that apply to NUGs and farming activities that ensure compliance with the
Haldon Zone Nitrogen Load Limits. To address this Ms Dawson requests the inclusion of an additional
condition in Rule 15B.5.8 as set out below, with a non-complying or prohibited activity status for
activities that do not comply with the new condition.
15B.5.8 The discharge of nutrients onto or into land where the property is supplied with
water by an irrigation scheme of principal water supplier is a discretionary activity, provided
the following conditions are met:
….
2.
The aggregated nitrogen loss calculation for all properties supplied with water by
the irrigation scheme or principal water supplier and located with the Haldon or MidCatchment Zone does not exceed the aggregate of the Upper Waitaki Headroom available for
those properties.

6.322

I consider the wording requested in Ms Dawson’s evidence provides more clarity than the wording
sought in Meridian’s original submission and I accept a reference to the limits would improve
consistency with the rules relating to NUGs and farming activities. However, I note the condition
would preclude any consideration of lawful exceedances of the nitrogen baseline that may have
occurred. An assessment of this type of matter is an appropriate consideration through a
discretionary activity rule, provided there is sufficient policy guidance to support a recommendation
to decline an activity that would exceed the catchment load limits. Given the proposed policies I am
comfortable this guidance exists and therefore do not recommend the inclusion of this condition.
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Evidence presented on behalf of WIC on PC5 Irrigation Scheme provisions
6.323

Ms Taylor, in her evidence presented on behalf of WIC, considers that clause (a) of Policy 15B.4.18
provides no additional policy direction above that provided by Policy 4.41D of the LWRP. Additionally,
Ms Taylor considers clause (b) of the policy should be shortened to require that discharge permits
granted to irrigation schemes or principal water suppliers in more sensitive zones only are subject to
conditions that limit the total nitrogen loss.
Within the Waitaki Sub-region, water quality is maintained by requiring:
(a) any application for resource consent for the discharge of nutrients, submitted by an
irrigation scheme or principal water supplier, to describe the methods that will be used to
implement the Good Management Practices on any land that will be supplied with water by
the scheme or principal water supplier and (b) any discharge permit for the discharge of
nutrients granted to an irrigation scheme or principal water supplier in the Upper Waiktaki
Freshwater Management Unit, Greater Waikakahi Zone or Hakataramea River Zone to be
subject to conditions that restrict the total nitrogen loss. from properties that are partially or
fully supplied with water from a scheme to a limit not exceeding:
(i) the Upper Waitaki Nitrogen Headroom applicable to those properties supplied with water
from the scheme and that are located in the Haldon Zone or Mid-Catchment Zone;
(ii) the nitrogen load limit specified in Table 15B(f) and the local in-stream and groundwater
quality limits set out in Tables 15B(c) and 15B(e) for the Valley and Tributaries Zone or
Whitneys Creek Zone;
(iii) 90% of the Good Management Practice Loss Rate for the part of the property within the
Greater Waikākahi Zone that is irrigated or used for winter grazing;
(iv) 90% of the Good Management Practice Loss Rate for the part of the property within the
Hakataramea River Zone that is irrigated or used for winter grazing;
(v) the Baseline GMP Loss Rate for any area not specified above.

6.324

I note that the LWRP (ie, Policies 4.35 and 4.14) provides clear direction that farming activities are
required to be managed within the load limits set in Sections 6 to 15. PC5 manages farming activities
within Table 15B(f) through the allocation approach undertaken in each zone. Therefore it is
important that Policy 15B.4.18 indicates that the allocation approach (clauses i-v) applies to irrigation
schemes as well as individual farming activities. The requested amendments to Policy 15B.4.18 delete
the allocation approach that applies to most zones within the Waitaki and therefore I do not
recommend the amendments are accepted.

6.325

On behalf of WIC, Ms Taylor also requested amendments to Rule 15B.5.8 and 15B.5.9 as follows:
15B.5.8 The discharge of nutrients onto or into land that may result in a contaminant entering
water that would otherwise contravene s1591)A The discharge of nutrients onto or into land
where the property is supplied with water by an irrigation scheme or principal water supplier
is a discretionary activity, provided the following conditions are met:

1. The application is lodged by an irrigation scheme or principle water supplier or the holder
of the discharge permit will be an irrigation scheme or principle water supplier.
2. The application for resource consent does not include any land that is part of a Nutrient
User Group or Farming Enterprise; and
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15B.5.9 The discharge of nutrients onto or into land where the property is supplied with water
by an irrigation scheme or principal water supplier that does not meet condition 1 or 2 of Rule
15B.5.8 is a prohibited non-complying activity.

6.326

The requested amendment to Rule 15B.5.8 includes a new condition which requires any application
for a resource consent to be lodged by an irrigation scheme or principal water supplier. This is similar
to the amendments to Rule 15B.5.8 recommended in the Section 42A Report. For the reasons
discussed in paragraph 6.318, and the unintentional consequences arising from such a condition, I do
not recommend these amendments are accepted. The request in respect of Rule 15B.5.9 is to change
the activity status of activities that do not comply with the conditions of Rule 15B.5.8 from prohibited
to non-complying. This matter was previously discussed at paragraph 21.32 of the Section 42A Report
which states:
“The use of a prohibited activity rule in this instance is to make clear that farming properties
are not able to access or share multiple nitrogen loss allowances. Deleting this rule, or making
it possible for resource consent to be granted will not prevent this from occurring.”

6.327

I retain the position in the Section 42A Report and for the reasons set out in that report do not
recommend the amendments sought in Ms Taylor’s evidence.

Recommendation
6.328

Policy 15B.5.18 is retained as notified with consequential amendments in response to recommended
amendments to the Part A Policy 4.41(c)(b) and the Lower Waitaki Framework.
Notes:

6.329

1.

Regional Rules 5.60 and 5.61 apply to irrigation schemes and principal water
suppliers within the Waitaki Sub-region.

2.

Rule 15B.5.8 prevails over Regional Rule 5.62 and applies to irrigation schemes
and principal water suppliers within the Waitaki Sub-region.

3.

New Rule 15B.5.9 applies to irrigation schemes and principal water suppliers
within the Waitaki Sub-region.

4.

Within the Waitaki, if the applicant is not an irrigation scheme or a principal
water supplier, or the holder of the discharge permit will not be an irrigation
scheme or a principal water supplier, then the discharge is assessed under Rules
15B.5.X to 15B.5.X. 210

Rules 15B.5.8 and 15B.5.9 are retained as notified.

Miscellaneous
Incidental Discharges
210

MGI- PC5LWRP- 1027
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6.330

Ms Taylor, presented evidence on behalf of WIC, requesting an alternative framework which includes
rules relating to incidental discharge of nutrients from farming activities. These are set out below:
15B.5.9A The discharge of nutrients onto or into land in circumstances that may result in a
contaminant entering water that would otherwise contravene s15(1) of the RMA is a
permitted activity, provided the following condition is met:
The land use activity associated with the discharge is authorised under Rules
15B.5.13A - 15B.5.I3B.
15B.5.9B The discharge of nutrients onto or into land in circumstances that may result in a
contaminant entering water that would otherwise contravene s15(1) of the RMA
and does not meet the conditions of Rule 15B.5.9A is a non-complying activity.

6.331

It is noted that previous sub-region plan changes have incorporated similar rules to the above to
ensure that incidental discharges from farming activities associated with an authorised land use
continue to be provided for through the Plan 211.

6.332

Provision for incidental discharges that arise from the use of land for a farming activity is provided for
in the LWRP region-wide framework through operative Rules 5.63 and 5.64. The condition of Rule
5.63 limits its application to Rules 5.41 to 5.59 of the LWRP. Consequently, this rule does not provide
for incidental discharges that are associated with land use activities that are the subject of Rules
15B.5.13A to 15B.5.48 in the Waitaki.

6.333

I consider that appropriate provision should be made for the incidental discharge of nutrients from
the use of land for a farming activity in the Waitaki and accordingly recommend Rules 15B.5.9A and
15B.5.9B as set out in the evidence of Ms Taylor are adopted.

Recommendation:
6.334

Include the following rules in PC5:
15B.5.5A The discharge of nutrients onto or into land in circumstances that may result in a
contaminant entering water that would otherwise contravene s15(1) of the RMA is a
permitted activity, provided the following condition is met:
1.

The land use activity associated with the discharge is authorised under Rules 15B.5.13A 15B.5.48.

15B.5.5B The discharge of nutrients onto or into land in circumstances that may result in a
contaminant entering water that would otherwise contravene s15(1) of the RMA and does
not meet condition 1 of Rule 15B.5.1A is a non-complying activity. 212

Ecological Protection

211
212

For example Rules 13.5.24 and 13.5.25 of the Plan Change 2 to the LWRP.
PC5LWRP-786 WIC
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6.335

Mr Familton, on behalf of DoC, and Mr Canning on behalf of the Lower Waitaki River Management
Society submitted evidence requesting amendments to PC5 to require additional protection of
ecological values in the Waitaki.

Riparian margins
6.336

Mr Canning in his evidence discusses the ecological value that riparian strips provide and asserts that
the provisions in PC5 do not adequately recognise or provide for the establishment of vegetated
riparian buffer zones. To address these perceived inadequacies Mr Canning recommends that stock
are excluded from 80-90% of the streams and rivers within the Waitaki and covered with naturalised
native vegetation.

6.337

The matters of riparian strips and stock exclusion are not specifically discussed in the submission
lodged by Lower Waitaki River Management Society and no relief in respect of these matters has
been requested. Therefore, scope for the amendments in respect of stock exclusion as set out in Mr
Canning's evidence will need to rely on another valid submission point. I note that the submission by
DoC would provide some scope to make amendments to PC5 to provide for riparian buffer strips and
stock exclusion.

6.338

However, I consider there are other provisions in the LWRP that effectively manage stock exclusion
from the beds of lakes and rivers, and the management of the riparian margin. Policies 4.31 and 4.32
and Rules 5.68 – 5.71 manage stock exclusion throughout Canterbury and these provisions require the
exclusion of intensively farmed stock from sensitive waterbodies. Rules 5.167 – 5.169 restrict the
amount of vegetation that may be removed from the riparian margin. Additionally the decisions on
PC4 to the LWRP insert new policies and amend Rules 5.167-5.169 to introduce further controls that
appropriately recognise the ecological value riparian margins provide as habitat to significant
indigenous species.

6.339

Given the existing provisions in the LWRP I do not consider additional amendments are necessary to
the PC5 provisions to address the issues raised by Mr Canning.

Freshwater habitat quality
6.340

DoC seeks in its submission on PC5 more specific mention of fish, birds and habitat. This is discussed
at paragraph 22.28 of the Section 42A Report:
“The protection of areas of significant indigenous vegetation and significant habitats of
indigenous fauna is a matter of national importance66. PC5 focuses on managing freshwater
quality to provide for a range of values, including freshwater habitat for fish, through the use
of instream nutrient limits. I note that the Council must recognise and provide for the matters
set out in Section 6 of the RMA when considering applications for resource consent. In
addition, the Region-wide provisions and higher order documents provide guidance to ensure
effects on these species and their habitats are appropriately considered when making
decisions on applications for resource consent. I consider the amendments requested by the
submitter may constrain Policy 15B.4.20 to some, but not all, of the values that PC5 intends to
provide for. Given that the Council is still required to take these matters into consideration in
the consenting framework, I do not support the amendments from DoC to include specific
reference to fish, birds and/or habitat. “
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6.341

In his evidence on behalf of DoC, Mr Familton discusses this matter further and requests amendments
that provide greater protection for fish populations, in particular, the habitat of endangered native
fish in the Waitaki. At paragraph 64 of his evidence on PC5, Mr Familton requests amendments to
PC5 provisions (Policies 15B.4.18-15B.4.20 and 15B.4.24-15B.4.26) to include the words “Freshwater
habitat quality” and “avoiding adverse effects on threatened native fish habitat”. Mr Familton also
states at paragraph 64(c):
“c)

6.342

Based on Dr Dunn’s evidence and the CWMS principles RPS and LWRP Objectives and Policies
as discussed above, amendments to Policy 15B 4.18 and Schedule 7 can be justified to address
the protection of springheads, through requirements for riparian margins protection and
constructed wetlands.”

The evidence of Dr Dunn provides maps of areas where threatened fish have been observed, and
areas where models indicate they may have habitat. On this matter Section 2 of Shaw et al (2016)
states:
“We believe the modelling is subject to considerable uncertainty and a better approach would
be to specifically protect known populations and protect the habitat types where populations
have not yet been identified. Environment Canterbury ecologists have recently identified 20
new bignose galaxias populations subsequent to the preparation of Dr Dunn’s submission
which would not have been protected by applying the proposed maps or predicted locations.”

6.343

It is also noted that CRC ecologists are undertaking work to identify sites of threatened fish
throughout Canterbury and this assessment may be used to inform a future plan change to LWRP
Schedule 17 (Shaw et al 2016, Section 2). Additionally Schedule 7 and Schedule 7A provide a
mechanism to identify and appropriately manage waterways.

6.344

In light of the above, I consider that there is already sufficient protection for the habitats of fish and
birds without including specific reference within PC5 provisions and I note that further protection may
be achieved through a future amendment to Schedule 17 of the LWRP. Therefore, I do not
recommend that the amendments requested in the evidence of Mr Familton are accepted.

Controlled Activity Rules
6.345

In his evidence on behalf of DoC, Mr Familton notes that the request in DoC’s original submission to
amend Part B controlled activity rules to be classified as restricted discretionary was not addressed in
the Section 42A Report. The Section 42A report responds to DoC’s submission on this matter under
paragraphs 7.89 and 22.52. For the reasons outlined in paragraph 7.89 I do not recommend the
controlled activity rules are amended to a more restrictive classification.

Maps
PC5 Map 11- Lake Alexandrina.
6.346

PC5 Map 11 includes the Lake Zone relating to Lake Alexandrina as follows:
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6.347

Mr Simpson submitted on behalf of Balmoral Station seeking a change to the boundary of the Lake
Zone that relates to Lake Alexandrina on PC5 Map 11. Mr Simpson presented maps of Lake
Alexandrina that he considered more accurately reflected the surface water in the catchment. Mr
Simpson identified an area of the Lake Alexandrina Lake Zone that is considered to flow into Lake
Tekapo rather than Lake Alexandrina.

6.348

The relief sought by Mr Simpson has already been provided for in decisions on Plan Change 4 to the
LWRP (PC4) and I recommend Map 11 is amended accordingly in line with those decisions.

Recommendation
6.349

Amend the Lake Zone boundary in PC5 Map 11 as follows:
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Nutrient Allocation Zone boundaries on Benmore Station
6.350

The submission from Benmore Station seeks to amend the boundaries of several of the NAZs near or
within Benmore Station. The requested amendments are outlined in maps attached to the Benmore
Station submission, in Mr Sutherland's evidence and in maps that were tabled at the PC5 hearing on 4
October 2016. In summary, the submission raises three primary issues:
•

•

•

Under the operative nutrient management rules in the LWRP Benmore Station is classified as
an Orange Zone, however applying the rules in Part B of PC5 part of the property is within
the Ahuriri Zone and therefore subject to the more restrictive Red Zone framework.
Benmore Station includes a large tarn. The tarn is located within a Red Zone (as classified by
the operative LWRP provisions) and the Ahuriri Zone (as classified by Part B of PC5). Mr
Sutherland contends that the classification is incorrect and the tarn should be subject to the
Haldon Zone provisions.
Part of Mr Sutherland’s property is in a Lake Zone. Mr Sutherland considers the boundary of
the Lake Zone, including Temple Creek, is incorrect and that this area should be classified as
being in the Ahuriri Zone.

Legal Discussion 213
6.351

Benmore Station's requests to amend the planning maps raise issues of scope, which are discussed
below. 214

213

Paragraphs 6.351-6.354 have been prepared by Philip Maw.
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6.352

The proposed amendment to change the Nutrient Allocation Zone (PC5-17), as set out at bullet point
one, above) is clearly "on" PC5, as PC5 seeks to amend the boundary of this area to extend the Red
NAZ (as a result of including the Upper Wairepo Creek catchment in the Ahuriri Zone rather than the
Haldon Zone).

6.353

In respect of the 'big tarn area', this area sits adjacent to the boundary between the Red NAZ and
Orange NAZ that is being amended. Although, the zoning of the 'big tarn area' itself is not proposed
to be amended by PC5, the location of the boundary is a live issue. Arguably, and taking a cautious
approach in line with the case law on scope, 215 it is submitted that the submission in relation to the
'big tarn area' is on the plan change.

6.354

However, in respect of the Wairepo Arm Lake Zone, the area sought to be rezoned by Benmore
Station is not amended by PC5. Accordingly, it is submitted that the submission in respect of the Lake
Zone area is not "on" PC5.

Planning Discussion
Nutrient Allocation Zone boundary (PC5 – Map 17)
6.355

In relation to the first matter (NAZ boundary in PC5 – Map 17), the LWRP classifies the Upper Wairepo
Creek as an Orange NAZ. The Orange Zone has been reclassified as the Haldon Zone in PC5. PC5
proposes to include the Upper Wairepo Creek in the Ahuriri Zone rather than the Haldon Zone. The
Section 32 Report states that PC5 amends the Upper Wairepo Creek Catchment to be included in the
Ahuriri Zone (Red NAZ) because of the diversion of most of its water, and therefore nutrients into the
Ahuriri Arm of Lake Benmore (Mojsilovic & Shaw, 2015). 216

6.356

Subsequent to the PC5 hearings Shaw et al (2016) assessed the NAZ boundaries on the property and
states that in times of high flow the Upper Wairepo Creek may flow towards the Wairepo Arm of Lake
Benmore rather than the Ahuriri Zone. Shaw et al considers that whilst the creek is not regularly
gauged, the gaugings undertaken in 2013 indicate that the creek is usually dry or maintains flows
lower than 66 l/s beyond State Highway 8. Therefore, it is considered that the water in the Upper
Wairepo Creek predominantly flows to the Ahuriri Zone. On this basis, I do not recommend the
amendment requested to the Ahuriri Zoning is accepted and that the inclusion of the Upper Wairepo
Creek in the Ahuriri Zone is retained.

Amendment to "big tarn area”
6.357

Mr Sutherland has identified a “big tarn area” on Benmore Station which he considered should be
included in the Haldon Zone rather than the Ahuriri Zone. The “big tarn area” is located in the LWRP
Red Zone that relates to the Ahuriri Arm of Lake Benmore. The area is classified as the Ahuriri Zone in
PC5 which also relates to the Ahuriri Arm of Lake Benmore Catchment. Shaw et al (2016) considers

See general discussion on scope in Section 3 of this Report.
Clearwater Resort v Christchurch City Council HC Christchurch AP 34/02, 14 March 2003 ("Clearwater");
Palmerston North City Council v Motor Machinists [2013] NZHC 1290 at [80]-[90] ("Motor Machinists").
General Distributors Ltd v Waipa District Council (2008) 15 ELRNZ 59 at [62];
216
PC5 Section 32, pp.13-22.
214
215
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that the “Big tarn Area” does flow into the Ahuriri Zone and therefore I do not recommend the
requested amendment is accepted.
Amendment to Lake Zone Boundary
6.358

The remaining primary issue in the submission relates to the boundary of the Lake Zone relating to
the Wairepo Arm. As set out above, it is considered that the amendments sought in relation to the
Lake Zone boundary are not on PC5. Nevertheless, a discussion regarding the merits of the
amendment is included below should the Hearing Commissioners disagree with the assessment of
scope.

6.359

Information provided by Benmore Station in its submission and the evidence of Mr Sutherland
indicates that the Upper Temple Creek changes direction and flows west and then south, instead of
north towards the Lower Wairepo Creek. Mr Sutherland considers the boundary of the Lake relating
to Wairepo Arm is incorrectly classified and should be classified as the Ahuriri Zone. Shaw et al (2016)
states that a site visit was undertaken on the 22 September 2016 to assess the flow of Temple Creek
to determine if the surface water catchment boundary should be classified as Ahuriri Zone or Lake
Zone. Following this site visit and a further review of topographical data and aerial photographs,
Shaw et al states:
“While in the past the Lower Temple Creek may have previously flowed towards the Lower
Wairepo Creek, the watercourse now flows south at the base of the Benmore Range and
towards the Benmore Irrigation race, and on to meet the Willow Burn. It is recommended that
the Temple Creek catchment and smaller catchments to the south west of Temple creek be
removed from the Wairepo/Kellands pond lake zone and placed in the Ahuriri nutrient
management zone.”

6.360

In consideration of the above, whilst the amendment to the Lake Zone boundary requested in Mr
Sutherland’s evidence has merit, I do not recommended the amendment is accepted, due to the
scope issue, as discussed in paragraph 6.355 above.
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7. Tracked-changes Version of Plan Change 5
7.1

The recommended changes discussed in this Report are set out in a final version of the Plan Change,
showing changes from the notified version. The red underlined text is recommended additions, while
red strikeout shows recommended deletions. This document is attached as Appendix A.

7.2

Many are similar to changes recommended in the Section 42A Report. However, the Reply
recommendations here are a complete and standalone version, and the existing Section 42A Report
versions should be treated as a product of their time.

7.3

Some tracked changes are not discussed in any detail in this report – some are clear and obvious in
nature, and usually result from matters discussed in detail at the hearing.

7.4

Where changes have been recommended, the Council Officer has ensured that these changes are
consistent with the drafting style of the CLWRP (and subsequent plan changes).

7.5

Footnotes are also included with submission references for most recommended changes. Many
footnotes explain the reasoning behind the wording recommended, where this differs from the
precise wording sought in primary submissions.

7.6

For those recommended changes that do not have a specific submission reference, they are noted as
either a consequence of changes due to another submission (per Clause 10(2)(b) of Schedule 1 to the
RMA) or a recommended change under Clause 16 of Schedule 1.

7.7

These “clause 16” changes often relate to changes in the use of abbreviations, grammatical changes
and wording changes that do not affect the meaning of the rule or policy. The references to
submitters is usually by way of some acronym of the submitter’s name, particularly in the case of
companies and organisations. A complete list of the submission acronyms is included in the
introduction to this Report.

7.8

There are a small number of additional policies and rules, and a small number are recommended to
be deleted. In order to keep the numbering of the policies and rules within the Plan Change
consistent between the notified PC5 and the reply recommendations, there are some numbering gaps
and the occasional use of “A” following the previous policy or rule number when a policy or rule is
inserted.

7.9

The tracked changes version also includes some grammatical and typographical corrections. These
are often of a minor nature such as of typographical errors, and changes to the text so that it reads
with more certainty or with a better sentence structure.

7.10

The majority of these recommended changes, in particular the grammatical corrections and improved
wording, do not have any particular submission or further submission to reference the changes that
have been recommended. Very minor recommended changes often have no reference.
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and minor amendments (consistent with the RMA, Schedule 1,
Clause 16). All amendments in Red.
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Section 2 - How the Plan Works & Definitions
Definitions, Translations and Abbreviations
Definitions
The words used in this Plan have their ordinary meaning as set out in the Oxford English Dictionary (Second
Edition or Oxford English Dictionary Online), except where the words are defined in either the RMA, the RPS
2013, or this Plan. The definitions in italics below are from the RMA and are reproduced here for information
purposes.

Word

Definition

Accredited Farm
Consultant

means a person thatwho 1 holds a Certificate of Completion in Advanced
Sustainable Nutrient Management in New Zealand Agriculture from Massey
University: and who 2
a. has been certified by the New Zealand Institute for Primary Industry
Management as meeting the criteria for a Certified Dairy Farm System
Consultant'; or

Audit

b. holds any other qualification, that has been approved by the Chief
Executive of Environment Canterbury, as being an equivalent standard
with respect to the knowledge and competencies required.
means an assessment of the performance of a farming activity against the
objectives and targets of a Farm Environment Plan, and includes identifying
any non-compliance with the Farm Environment Plan, details of any action to
remedy instances of non-compliance remedial actions to be carried out to
achieve the objectives and targets of the Farm Environment Plan, and an
overall grading based on the assessment of the property farming activity 3.

Baseline GMP Loss
Rate

means the average nitrogen loss rate below the root zone, as estimated by the
Farm Portal, for the farming activity carried out during the nitrogen baseline
period, if operated at good management practice; and where a Baseline GMP
loss rate cannot be generated by the Farm Portal it means the nitrogen
baseline. 4

Farm Portal

means the nutrient management database accessed at
www.farmportal.ecan.govt.nz and that is used to derive a Baseline GMP Loss
Rate and Good Management Practice Loss Rate, in accordance with Schedule
28.

Cl16 minor amendment
Federated Farmers PC5LWRP-2231
3
Cl16 minor amendment to improve language, as the first line of the definition refers to a “assessment of the
performance of a farming activity”, not a “property”.
4
Consequential change to inclusion of Rule 5.XX enabling consenting of exceptions
1
2
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Word

Definition

Certified Farm
Environment Plan
Auditor

means a person thatwho 5 either (a) is approved by the Chief Executive of
Environment Canterbury as meeting the following criteria and is registered on
the Environment Canterbury website as a Certified Farm Environment Plan
Auditor or (b) is an auditor thatwho is operating under a member of 6 an
International Standards Organisation accredited audit programme that has
been approved by the Chief Executive of Environment Canterbury as including
audit criteria equivalent to that set out in Part C of Schedule 7; and who can
provide evidence of at least 5 years’ professional experience in the
management of pastoral, horticulture or arable farm systems and holds either:
1. a Certificate of Completion in Advanced Sustainable Nutrient Management
in New Zealand Agriculture from Massey University; or
2. a Certificate of Completion in Sustainable Nutrient Management in New
Zealand Agriculture from Massey University; or
3. Such other qualification that has been approved by the Chief Executive of
the Canterbury Regional Council as containing adequate instruction and
assessment on agricultural sciences and nutrient management.
1. has at least 5 years’ professional experience in the management of
pastoral, horticulture or arable farm systems; and
(a) holds a Certificate of Completion in Advanced Sustainable Nutrient
Management in New Zealand Agriculture from Massey University; or
(b) holds a Certificate of Completion in Sustainable Nutrient Management
in New Zealand Agriculture from Massey University; or
(c) holds a tertiary qualification in agricultural science or demonstrates an
equivalent level of knowledge and experience; and
2. is a current member of a Professional Institute relevant to auditing 7 that
requires members to subscribe to a Code of Ethics and has a procedure in
place for dealing with complaints made against members; and

Good
Management
Practices
Good
Management
Practice Loss Rate

3. demonstrates, to Environment Canterbury, proficiency in the auditing of
Farm Environment Plans against the matters set out in Part C of Schedule
7.
means the practices described in the document entitled Industry-agreed Good
Management Practices relating to water quality” - dated 18 September 2015.
means the average nitrogen loss rate below the root zone, as estimated by the
Farm Portal, for the farming activity carried out over the most recent four year
period, if operated at good management practice.

Cl16 minor amendment
Horticulture NZ PC5LWRP-1567
7
Beef & Lamb PC5LWRP-1430
5
6
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Word

Definition

Management Plan

means, in relation to a farming activity, a plan prepared in accordance with
Schedule 7A of this Plan.

Nitrogen baseline

means :
a. the discharge of nitrogen below the root zone, as modelled with
OVERSEER®, (where the required data is inputted into the model in
accordance with OVERSEER® Best Practice Data Input Standards), or an
equivalent model approved by the Chief Executive of Environment
Canterbury, averaged over a 48 month consecutive period in the years
of the period of 01 July 2009 – 30 June 2013 inclusive, and expressed in kg
per hectare per annum, except in relation to Rules 5.46 and 5.62, where it
is expressed as a total kg per annum from the identified area of land; and
b. in the case where a building consent and effluent discharge consent have
been granted for a new or upgraded dairy milking shed in the period 01
July 01 January 2009 – 30 June 31 December 2013, the calculation under
(a) will be on the basis that the dairy farming activity is operational; and
c. if OVERSEER® is updated, the most recent version is to be used to
recalculate the nitrogen baseline using the same input data for the same
period as used in (a) above. 01 July 2009 – 30 June 2013.

Nitrogen loss
calculation

Phosphorus Risk
Zone

means the discharge of nitrogen below the root zone, as modelled with
OVERSEER®, (where the required data is inputted into the model in accordance
with OVERSEER® Best Practice Data Input Standards), or an equivalent model
approved by the Chief Executive of Environment Canterbury, averaged over the
most recent four year 01 July to 30 June period and expressed in kg per hectare
per annum. If OVERSEER® is updated, the most recent version is to be used.
means the area shown as the 'High Runoff Risk Phosphorus Zone' on the
Planning Maps.

Principal water
supplier

a publicly or privately owned supplier that is the sole abstractor of water which
is subsequently 8 conveyed and distributed to constituent irrigation schemes,
community and/or stockwater schemes, hydro-electricity generators and/or
other users of the water.

Winter Grazing

means the grazing of cattle within the period of 1 May to 30 September, where
the cattle are contained for break-feeding of in-situ brassica and root vegetable
forage crops or supplementary feed that has been brought onto the property. 9

8
9

Hunter Downs Ltd PC5LWRP-88
Ravensdown PC5LWRP-1636
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Section 4 - Policies
Index to Policies
Topic
Strategic Policies
Sub-region Section Development
Discharge of Contaminants to Land or Water
Stormwater and Community Wastewater Systems
Earthworks, Land Excavation and Deposition of Material into Land over Aquifers
Soil Stability
Protect Sources of Drinking Water
Hazardous Substances and Hazardous Activities
Livestock Exclusion from Water Bodies
Discharges of Collected Animal Effluent
Nutrient Management
Damming and Diversion of Water Bodies
Abstraction of Water
Efficient Use of Water
Transfer of Water Permits
Sharing Water in Times of Restriction
Consent Duration, Lapse Periods and Giving Effect to Water Permits
Flow Sensitive Catchments
Site Dewatering

Policy Number
4.1 - 4.8
4.9 - 4.11
4.12 - 4.14BPC4
4.15 - 4.17
4.18 - 4.19
4.20 - 4.22
4.23 - 4.23APC4
4.24 - 4.30
4.31 - 4.32
4.33
4.34 - 4.41 4.41D
4.42 - 4.48
4.49 - 4.64
4.65 - 4.69
4.70 - 4.71
4.72
4.73 - 4.74
4.75
4.76 - 4.76APC4

Groundwater Protection
Hydrocarbon Exploration or Production, including “Fracking”
Wetlands and Riparian Margins
Activities in Beds of Lakes and Rivers
Fine Sediment Removal and Habitat RestorationPC4

4.77 - 4.78
4.79 - 4.80
4.81 - 4.85
4.85A6PC4 - 4.92
4.92APC4

Gravel Extraction

4.93 - 4.95APC4

Natural Hazards

4.96 - 4.98

PC4 - Amendment proposed as part of Plan Change 4
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Policies
Sub-region Section Development
…
4.11

Acknowledging the pivotal role of good management practices in the sustainable management of
the Region’s water bodies, good management practice will be codified and introduced into this
Plan by way of a plan change on or before 30 October 2016. The setting and attainment of
catchment specific water quality and quantity outcomes and limits is enabled through limiting the
duration of any resource consent granted under the region-wide rules in this Plan to a period not
exceeding five years past the expected notification date (as set out in the Council's Progressive
Implementation Programme) of any plan change that will introduce water quality or water
quantity provisions into Sections 6 – 15 of this Plan.

Activity and Resource Policies
…
Hazardous substances & hazardous activities
4.24

The discharge of a hazardous substance to water, or onto or into land where it may enter water,
to control a plant or animal pest or other unwanted organism only occurs:
(a)

if the substance is registered under the Hazardous Substances and New Organisms Act
1996 for use against the target organism;

(b)

if adverse effects on non-target organisms, Ngāi Tahu cultural values, or the use and
consumption of water by humans or livestock are avoided as far as practicable; and

(c)

where good management practices are used to minimise the risk of accidental discharge to
water.

…
Nutrient Management
4.34

The loss of nutrients from any farming activity to water is minimised by:
(a)

raising awareness of the nutrient losses by requiring monitoring and record-keeping of
modelled nutrient loss;

(b)

farming activities that have nutrient losses operating at gGood Management 10 pPractice or
better; and

(c)

requiring the provision of information on modelled nutrient loss from farming activities to
enable better decision-making.

…
4.36
10

Sustainable farming practices are promoted in all areas by: Water quality outcomes are met by:

Beef & Lamb PC5 LWRP-1440
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4.37

(a)

enabling very small farming operations or farms with minimal nutrient discharges to be
undertaken without requiring the record-keeping of modelled nutrient loss; all farming
activities minimising nutrient losses through the implementation of good practice;

(b)

recognising that there may be limited increases in the loss of nutrients from farming
activities in areas where regional water quality outcomes are at risk of not being met, that
are shown by an Orange colouring on the Series A Planning Maps, provided that regional
water quality outcomes will still be met; and all permitted farming activities on properties
greater than 10 hectares preparing and implementing a Management Plan in accordance
with Schedule 7A;

(bb)

farming activities with the potential for more significant nutrient losses, managing their
nitrogen loss in accordance with the Good Management Practice Loss Rates and being
subject to a resource consent process; and

(c)

encouraging industry and irrigation scheme-based initiatives to improve land and water
use practices for farming activities, reduce nutrient loss and nutrient discharges, and
facilitate land use consenting, including irrigation scheme-wide initiatives, reporting and
auditing of their constituent farms.

Prevent any increase in the loss of nutrients from farming activities in areas where region-wide
water quality outcomes are not being met, that are shown by a Red colouring on the Series A
Planning Maps and in Lake Zones as shown on the Series A Planning Maps. Freshwater quality is
improved within the Lake Zone and Red Nutrient Allocation Zone by:
(a)

avoiding the granting of any resource consent that will allow the nitrogen losses from a
farming activity to exceed the Baseline GMP Loss Rate, except where Policy 4.38A applies;
and;

(b)

including on any resource consent granted for the use of land for a farming activity,
conditions that:

(c)

4.38

(i)

limit the nitrogen loss calculation for the farming activity to a rate not exceeding the
Baseline GMP Loss Rate; and

(ii)

require farming activities to operate at or below the Good Management Practice
Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

requiring a Farm Environment Plan as part of any application for resource consent to use
land for a farming activity, and requiring that Farm Environment Plan to:
(i)

describe the specific on-farm actions that will be undertaken (and the timeframe
within which these actions will be undertaken) to implement the Good
Management Practices; and

(ii)

provide an explanation of how these on-farm actions will ensure progress towards
the attainment of the management objectives and targets in Schedule 7 of this plan.

Require the adoption of the best practicable options to minimise the loss of nutrients from
farming activities in areas where region-wide water quality outcomes are at risk of not being met,
that are shown by an Orange colouring on the Series A Planning Map Freshwater quality is
maintained within the Orange Nutrient Allocation Zone by:
(a)

restricting nitrogen losses from farming activities to the lesser of the Baseline GMP Loss
Rate or the Good Management Practice Loss Rate, except where Policy 4.38A applies; and
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(b)

(c)

4.38AA

4.38AB

4-4

including on any resource consent granted for the use of land for a farming activity,
conditions that:
(i)

limit the nitrogen loss calculation for the farming activity to a rate not exceeding the
Baseline GMP Loss Rate; and

(ii)

require farming activities to operate at or below the Good Management Practice
Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

requiring a Farm Environment Plan as part of any application for resource consent to use
land for a farming activity, and requiring that Farm Environment Plan to:
(i)

describe the specific on-farm actions that will be undertaken (and the timeframe
within which these actions will be undertaken) to implement the Good
Management Practices; and

(ii)

provide an explanation of how these on-farm actions will ensure progress towards
the attainment of the management objectives and targets in Schedule 7 of this plan.

Freshwater quality is maintained within the Green and Light Blue Nutrient Allocation Zones by:
(a)

restricting increases in nitrogen loss from farming activities to no more than a total of
5kg/ha/yr above the Baseline GMP Loss Rate; and

(b)

including on any resource consent granted for the use of land for a farming activity,
conditions that:
(i)

limit the nitrogen loss calculation for the farming activity to a rate not exceeding a
total of 5kg/ha/yr above the Baseline GMP Loss Rate; and

(ii)

require farming activities to operate at or below the Good Management Practice
Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than 5kg/ha/yr above the Baseline GMP Loss Rate; and

(c)

not granting any resource consent to exceed the Baseline GMP Loss Rate unless the
application for resource consent demonstrates that water quality will be maintained; and

(d)

requiring a Farm Environment Plan as part of any application for resource consent to use
land for a farming activity, and requiring that Farm Environment Plan to:
(i)

describe the specific on-farm actions that will be undertaken (and the timeframe
within which these actions will be undertaken), to implement the Good
Management Practices; and

(ii)

provide an explanation of how these on-farm actions will ensure progress towards
the attainment of the management objectives and targets in Schedule 7 of this Plan.

When considering any application for resource consent for the use of land for a farming activity,
the consent authority must not disregard any adverse effect of the proposed activity on water
quality on the basis that this Plan permits an activity with that effect.
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4.38A

Within the Lake, Red, Orange, Green or Light Blue 11 Nutrient Allocation Zones, only consider the
granting of an application for resource consent to exceed the thresholds in Policy 4.37(a),
Policy 4.38(a) or Policy 4.38AA(a) nitrogen baseline 12 where:
(a)

the nitrogen baseline has been lawfully exceeded prior to 13 February 2016 and the
application contains evidence that the exceedance was lawful; and

(b)

the nitrogen loss calculation remains below the lesser of the Good Management Practice
Loss Rate or the nitrogen loss calculation that occurred in the four years prior to 13
February 2016;

4.XX

Recognise that in limited situations use of the Farm Portal may not generate Baseline GMP Loss
Rates or GMP Loss Rates, and in those circumstances, ensure that those farming activities
operate with nutrient losses that are equivalent to good management practice.

4.XY

In circumstances where Policy 4.XX applies, the granting of a resource consent will only be
considered if:
(a)

in any part of the property within a Red or Lake Nutrient Allocation Zone, the nitrogen
baseline is not exceeded; and

(b)

a Farm Environment Plan prepared in accordance with Schedule 7 is submitted with the
application; and

(c)

the application includes an assessment of a nitrogen loss rate that equates to the
Baseline GMP Loss Rate and the GMP Loss Rate for the farming sector concerned; and

if a resource consent is granted, a review condition is imposed that enables the review of the
resource consent if the Farm Portal or OVERSEER® are amended such that the farming system
can be modelled. 13
4.38B

4.38C

11
12

Effects on water quality arising from intensification or changes to a farming activity, are
monitored through:
(a)

requiring property owners to submit information regarding the type and intensity of
their farming activity to the Farm Portal; and the accuracy of any information submitted
to the Farm Portal is periodically reviewed by Environment Canterbury as part of its
monitoring programme

(b)

reviews by CRC (as part of an ongoing monitoring programme) of the accuracy of
information submitted to the Farm Portal; and

(c)

reviews of Management Plans required for permitted activities. 14

Where a policy or a condition in a rule requires compliance with a Baseline GMP Loss Rate,
compliance with that loss rate shall not be required prior to 30 June 2020.

Federated Farmers PC5 LWRP-2262

Fert NZ PC5 LWRP 1291

13

Amalgamation of submission points from Fert NZ, Dairy NZ, Fonterra, Horticulture NZ and Federated Farmers.
Fish and Game PC5 LWRP- 695

14
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4.38D

4.38E

4.39

Where a policy or rule requires a farming activity to be managed in accordance with the Good
Management Practice Loss Rate, compliance with that loss rate shall not be required prior to:
(a)

1 July 20167 for any land where part of the property is located within the Lake Zone;

(b)

1 January 20178 for any land where part of the property is located within the Orange
Nutrient Allocation Zone;

(c)

1 July 20178 for any land where part of the property is located within the Red Nutrient
Allocation Zone;

(d)

1 January 20189 15 for any land where part of the property is located within the Green or
Light Blue Nutrient Allocation Zone.

Manage the loss of phosphorus to water from land used for farming activities by:
(a)

identifying on the Planning Maps Phosphorus Risk Zones High Runoff Risk Phosphorus
Zones 16 where the risk of phosphorus loss to surface water from overland flow is elevated;
and

(b)

requiring any application for resource consent for a farming activity that is located within a
Phosphorus Risk Zone 17 to identify within the Farm Environment Plan the critical areas for
phosphorus loss; and

(c)

requiring Farm Environment Plans to set out the actions that will be implemented to
minimise phosphorus and sediment loss.; and

(d)

requiring any permitted farming activity that is located within a Phosphorus Risk Zone to
identify, within the Management Plan, the critical source areas for phosphorus loss. 18

Irrespective of the nutrient allocation status of a catchment as shown on the Series A Planning
Maps, to allow the following discharges, provided the design and management of the discharge
treatment system minimises the discharge of nutrients that may enter water:
(a)

wastewater discharge from a marae;

(b)

community wastewater treatment schemes;

(c)

wastewater discharge from a hospital, a school or other education institution; or

(d)

on-site domestic wastewater discharges.

4.40

Farm Environment Plans are used as a primary means of identifying and delivering good
environmental practice across a range of farm activities, including nutrient loss management,
efficient and effective use of water for irrigation, riparian management, stock movements across
waterways, offal and farm rubbish pits, the storage and application of effluent and fertiliser use.

4.41

Applications for resource consents for farming activities will be accompanied by a Farm
Environment Plan that has been prepared in accordance with Schedule 7 and the conditions of
any resource consent granted will specify:

Dairy Holdings PC5 LWRP-187; Dairy NZ PC5 LWRP-260
RMA Clause 16 minor amendment to use the term in Section 2 (Definitions) for consistency.
17
Forest and Bird PC5 LWRP-1808
18
Fish and Game PC5 LWRP-696
15
16
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4.41A

4.41B

(a)

procedures and criteria for the timely review and updating of the Farm Environment Plan;
and

(b)

a requirement to meaningfully implement the Farm Environment Plan; and

(c)

monitoring and information provision; and

(d)

requirements for the independent auditing of the Farm Environment Plan and the
remedying of compliance issues raised in the audit; and

(e)

the timing of any subsequent audits.

The contribution that the preparation of accurate nutrient budgets and Farm Environment Plans
make to the attainment of the water quality outcomes is recognised by:
(a)

requiring the preparation of nutrient budgets in accordance with the Overseer Best
Practice Input Standards; and

(b)

applying to any nutrient budget that forms part of an application for resource consent a
level of scrutiny that is proportionalproportionate 19 to the qualifications, experience and
performance of the person who prepared the budget; and

(c)

providing a controlled activity consent pathway for resource consent applications that
have been prepared or reviewed by an Accredited Farm Consultant.

Attainment of the water quality outcomes for the region areis 20 enhanced through the
implementation of good management practice and by:
(a)

the use of an audit grade as the measure of a farming activity’s overall performance
relative to the objectives, targets and actions in the Farm Environment Plan, and the Good
Management Practices and Good Management Practice Loss Rates; and

(b)

the use of audit grades as the basis for determining compliance and the frequency of any
future audits; and

(c)

requiring the completion of corrective actions to address non-compliances identified in the
Farm Environment Plan audit; and

(d)

the use of a Certified Farm Environment Plan Auditor to assess a farming activity’s
performance; and

(e)

requiring the nitrogen loss calculation to be prepared using annual input data in
circumstances where:
(f)(i) the results of the most recent audit indicate there is a low level of confidence that
the objectives in the Farm Environment Plan are being met; or

19
20

(ii)

the area of irrigated land has increased, as compared with the area of land that was
irrigated at the time of the most recent audit; or

(iii)

the area of land used for winter grazing has increased, as compared with the area of
land that was used for winter grazing at the time of the most recent audit. 21

Cl 16 minor amendment
Cl 16 minor amendment
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4.41C

Maintain water quality in Orange, Green and Light Blue Nutrient Allocation Zones, and improve
water quality in Red Nutrient Allocation Zones and Lake Zones by requiring:
(a)

any application for resource consent for the discharge of nutrients submitted by an
irrigation scheme or principal water supplier to describe the methods that will be used to
implement the Ggood Mmanagement Ppractices on any land that will be supplied with
water from the scheme or principal water supplier; and 22

(b)

discharge permits granted to irrigation schemes or principal water suppliers to be subject
to conditions that restrict the total nitrogen loss to a limit not exceeding:
(i)

the Baseline GMP Loss Rate for any land within the Red, Lake or Orange Nutrient
Allocation Zones; and

(ii)

a total of 5kg/ha/yr above the Baseline GMP loss rate for any land within the Green
or Light Blue Allocation Zones;.

unless the permit application is for the replacement of an expiring water permit or
discharge permit that authorised intensification of land use to the extent that such
intensification occurred prior to 13 February 2016. 23
4.41D

Applications by irrigation schemes or principal water suppliers for a resource consent for the use
of land for a farming activity or the discharge of nutrients are to be accompanied by an
Environmental Management Strategy that describes:
(a)

how the nutrient load for which resource consent is sought has been calculated, and the
rationale for that nutrient load applied; and

(b)

how nutrients from all land subject to any permit granted to the scheme or principal water
supplier will be accounted for; and

(c)

how properties joining or leaving the irrigation scheme or principal water supplier area are
to be managed, including the method to be used to calculate the nutrient load that will be
allocated to any property leaving the scheme; and

(d)

the proposed monitoring and reporting regime to the CRC, including, but not limited to, a
description of the:
(i)

audit systems that will be used to assess individual on-farm compliance with the
content of any Farm Environment Plan; and

(ii)

methods used to address non-compliances identified in individual on-farm audits;
and

(iii)

proposed data to be collected and the frequency of any proposed reporting to the
CRC.

Beef & Lamb PC5 LWRP-1508

21
22

Beef & Lamb PC5 LWRP-1509

23

Hunter downs PC5 LWRP-117
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Section 5 - Region-wide Rules
Index to Rules
Topic
General Rules
On-site Wastewater
Swimming Pool or Spa Water
Greywater
Pit and Composting Toilets
Dust Suppressants
Pest Control and Agrichemicals
Offal and Farm Rubbish Pits
Animal and Vegetative Waste
Stock Holding Areas and Animal Effluent
Silage Pits and Compost
Nutrient Management
Fertiliser Use
Stock Exclusion
Flow Sensitive Catchments
Drainage Water
Cemeteries
Sewerage Systems
Municipal Solid Waste
Industrial and Trade Wastes
Stormwater
Other Minor Contaminant Discharges
Water tracers
Bores
Small and Community Water Takes
Water for Construction and Maintenance
Site Dewatering- Groundwater
Water from Canals or Water Storage
Take and Use Surface Water
Take and Use Groundwater
Transfer of Water Permits
Structures
FloodwatersPC4

Rule Number
5.1 - 5.6
5.7 - 5.9
5.10 - 5.11
5.12 - 5.13
5.14 - 5.17
5.18 - 5.19
5.20 - 5.23
5.24 - 5.28
5.29 - 5.30
5.31 - 5.37
5.38 - 5.40
5.41A - 5.64
5.65 - 5.67
5.68 - 5.71
5.72 - 5.74
5.75 - 5.80
5.81 - 5.83
5.84 - 5.88
5.89 - 5.90
5.91 - 5.92
5.93 - 5.97
5.98 - 5.100
5.101 - 5.102
5.103 - 5.110
5.111 - 5.115
5.116 - 5.118
5.119 - 5.120
5.121 - 5.122
5.123 - 5.127
5.128 - 5.132
5.133 - 5.134
5.135 - 5.141B 5.144PC4
5.142 - 5.142A

Refuelling in Lake and Riverbeds
Fine Sediment Removal from RiversPC4

5.145 - 5.146
5.146A - 5.146BPC4

Gravel from Lake and Riverbeds
Dams and Damming
Wetlands
Vegetation in Lake and Riverbeds
Earthworks and Vegetation Clearance in Riparian Areas
Vegetation Clearance and Earthworks in Erosion-prone Areas
Burning of VegetationPC4

5.147 - 5.153
5.154 - 5.158
5.159 - 5.162
5.163 - 5.166
5.167 - 5.169
5.170 - 5.1714
5.172 - 5.174PC4

Earthworks Excavation and DepositionPC4 over Aquifers

5.175 - 5.178

Hazardous Substances
Contaminated Land

5.179 - 5.184
5.185 - 5.188

PC4 - Amendments proposed as part of Plan Change 4
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Region-wide Rules
Nutrient Management
Notes:
1.

The Nutrient Management Rules set out a different set of rules for each of the five Nutrient
Allocation Zones that are shown on the series A Planning Maps (Lake, Red, Orange, Green
and Light Blue). Overlaying the rules for each Nutrient Allocation Zone are alternative rules
that may apply if nutrient management is being undertaken by an irrigation scheme or
principal water supplier.

2.

Nutrient Management Rules 5.41A, 5.42A, 5.43A, 5.44A. 5.44B, 5.45A, 5.46A, 5.47A,
5.48A, 5.49A, 5.50A, 5.51A, 5.52A, 5.53A, 5.54A, 5.54B, 5.55A, 5.56AA, 5.56B, 5.57A,
5.57B, 5.57C, 5.58A, 5.58B, 5.59A, have legal effect only at the point at which the rules are
made operative in accordance with Clause 20 of Schedule 1 of the RMA. At that point Rules
5.41, 5.42, 5.43, 5.44, 5.45, 5.46, 5.47, 5.48, 5.49, 5.50, 5.51, 5.52, 5.53, 5.54, 5.55, 5.56,
5.56A, 5.57, 5.58, 5.59 cease to have legal effect.
Replace Rule 5.41 with Rule 5.41A, and Rule 5.42 with Rule 5.42A as follows:

All Nutrient Allocation Zones
5.41

5.41A

Notwithstanding any of Rules 5.43 to 5.59, the use of land for a farming activity is a permitted
activity, provided one of the following conditions is met:
1.

the property is less than 5 hectares in area; or

2.

The nitrogen loss calculation for the property does not exceed 10 kg per hectare per
annum and the property is not in a Lake Zone.

Despite Rules 5.43A to 5.59A, the use of land for a farming activity where either:
a.

b.

the nitrogen loss from the farming activity is being managed under a resource consent
that is held by an irrigation scheme or principal water supplier and the permit contains
conditions which limit:
(i)

the maximum rate at which nitrogen may be leached from the subject land (as
measured in kg/ha/yr); or

(ii)

the concentration of nitrogen in the drainage water leached from the subject land
(as measured in ppm or g/m3); or

the land is subject to a water permit that authorises the use of water for irrigation and:
(i)

the permit was granted prior to 18 January 2014; and

(ii)

the permit is subject to conditions that specify the maximum rate of nitrogen that
may be leached from the land; and

(iii)

the water permit is subject to conditions which requires the preparation and
implementation of a plan to mitigate the effects of the loss of nutrients to water

is a permitted activity.
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5.42

Where any property includes land in more than one Nutrient Allocation Zone, as shown on the
Planning Maps, the rules for each Nutrient Allocation Zone apply respectively only to the part
of the property within that Zone.

5.42A

Where any property includes land in more than one Nutrient Allocation Zone, as shown on the
Planning Maps:

5.XX

a.

the rules for each Nutrient Allocation Zone apply respectively only to the part of the
property within that Zone; and

a.

where the conditions of Rules 5.43A to 5.59A specify a date by which a resource consent
application is to be lodged, and the property is located in more than one Nutrient
Allocation Zone, compliance with the earliest date is required.

Despite Rules 5.44B to 5.59A, and on a property greater than 10 hectares in area, the use of
land for a farming activity where either:
a.

more than 25% of the land area is utilised for a farming activity that comprises an
animal or crop type that is not available as an option to select in OVERSEER® and the
OVERSEER® Best Practice Input Standards do not specify an available alternative; and

b.

the Baseline GMP or Good Management Practice Loss Rate is not able to be modelled
by the Farm Portal; or

c.

despite (a) and (b), the property includes land in more than one sub-region, where
those sub-regions have different nutrient management rules, or land where nutrient
management rules of this Plan do not apply;

is a discretionary activity, provided the following conditions are met:

5.XY

1.

The nitrogen loss calculation for any part of the property within a Lake or Red Nutrient
Allocation Zone does not exceed the nitrogen baseline; and

2.

A Farm Environment Plan has been prepared for the property in accordance with Part A
of Schedule 7 and is submitted with the application for resource consent; and

3.

The application includes an assessment of the nitrogen loss rates (for both the nitrogen
baseline and nitrogen loss calculation period) for the farming activity if operated at Good
Management Practices that are equivalent to those set out in Schedule 28.

Despite Rules 5.44B to 5.59A, and on a property greater than 10 hectares in area, the use of
land for a farming activity where either:
a.

more than 25% of the land area is utilised for a farming activity that comprises an
animal or crop type that is not available as an option to select in OVERSEER® and the
OVERSEER® Best Practice Input Standards do not specify an available alternative; and

b.

the Baseline GMP or Good Management Practice Loss Rate is not able to be modelled
by the Farm Portal; or

c.

despite (a) and (b), the property includes land in more than one CLWRP sub-region,
where those sub-regions have different nutrient management rules, or land where the
CLWRP farming rules do not apply;

that does not meet one or more of the conditions of Rule 5.XX is a prohibited activity. 24
24

Environment Canterbury

5-3

Plan Change 5 to the Canterbury Land and Water Regional Plan

Replace Rules 5.43, 5.44, 5.45, 5.46 5.47 and 5.48 with Rules 5.43A, 5.44A, 5.45A, 5.46A, 5.47A and 5.48A
Red Nutrient Allocation Zones
5.43

The use of land for a farming activity is a permitted activity, provided the following conditions
are met:
1.

The nitrogen loss calculation for the part of the property within the Red Nutrient
Allocation Zone is greater than 10 kg per hectare per annum but does not exceed 20 kg per
hectare per annum; and

2.

The nitrogen loss calculation for the part of the property within the Red Nutrient
Allocation Zone does not increase above the nitrogen baseline.

5.43A

Within the Red Nutrient Allocation Zone, the use of land for a farming activity on a property 10
hectares or less in area is a permitted activity.

5.44

Until the 1 January 2017, the use of land for a farming activity is a permitted activity, provided
the following conditions are met:

5.44A

1.

The nitrogen loss calculation for the part of the property within the Red Nutrient
Allocation Zone is greater than 20 kg per hectare per annum; and

2.

The nitrogen loss calculation for the part of the property within the Red Nutrient
Allocation Zone does not increase above the nitrogen baseline.

Within the Red Nutrient Allocation Zone, the use of land for a farming activity on a property
greater than 10 hectares in area is a permitted activity provided the following conditions are
met:
1.

The property is registered in the Farm Portal by 1 July 20178 and information about the
farming activity and the property is reviewed and updated by the property owner or their
agent, when a material change in the land use associated with the farming activity occurs
or not greater than every 2436 months 25 thereafter; and

2.

The area of the property authorised to be 26 irrigated with water is less than 50 hectares;
and

3.

For any property where, as at 13 February 2016, the area of the property land authorised
to be irrigated with water is less than 50 hectares, any increase in the area of the property
that is irrigated land 27 is limited to 10 hectares above that which was irrigated at 13
February 2016; and

4.

The area of the property used for winter grazing within the period 1 May to 1 September 28
is less than does not exceed a total area of 29 20 hectares:

Amalgamation of submission points from Fert NZ, Dairy NZ, Fonterra, Horticulture NZ and Federated Farmers.

25

Ballance PC5 LWRP-441

26

Cl 16 minor amendment to make the rule wording consistent with other rules.
Opuha Water PC5 LWRP-862

27
28
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5.

5.44B

(a)

10 hectares, for any property less than 100 hectares in area; or

(b)

10% of the area of the property, for any property of between 100 hectares and 1000
hectares in area; or

(c)

100 hectares, for any property greater than 1000 hectares in area; and 30

A Management Plan in accordance with Schedule 7A has been prepared and is
implemented within 12 months of the rule being made operative, and is supplied to the
Canterbury Regional Council on request.

Within the Red Nutrient Allocation Zone, the use of land for a farming activity on a property
greater than 10 hectares in area that does not comply with one or more of the conditions of
Rule 5.44A is a controlled activity provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the Red
Nutrient Allocation Zone does not exceed the nitrogen baseline, and from 1 July 2020 the
Baseline GMP Loss Rate; and

3.

The Farm Environment Plan and nutrient budget submitted with the application for
resource consent has been prepared or reviewed by an Accredited Farm Consultant.

The CRC reserves control over the following matters:
1.

The commencement date for the first audit of the Farm Environment Plan; and

2.

The content, quality and accuracy of the nutrient OVERSEER® 31 budgets provided with the
application for resource consent; and

3.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

4.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate; and

5.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

6.

Methods to avoid or mitigate adverse effects of the activity on surface and groundwater
quality and sources of drinking water; and

7.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of any subsequent audits; and

Cl16 minor change to make consistent with the definition of Winter Grazing and Orange NAZ rule.
Cl 16 minor change to make consistent with Orange NAZ rule.

29
30

Killermont Station PC5 LWRP - 957

31

Hurst PC5 LWRP - 1263
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5.45

8.

Reporting of estimated nutrient losses and audit results of the Farm Environment Plan to
the Canterbury Regional Council, including via the Farm Portal 32; and

9.

Methods to prevent an exceedance of any relevant nutrient load limit set out in Sections 6
to 15 of the Plan.

From the 1 January 2017, the use of land for a farming activity is a restricted discretionary
activity, provided the following conditions are met:
1.

The nitrogen loss calculation for the part of the property within the Red Nutrient
Allocation Zone is greater than 20 kg per hectare per annum; and

2.

The nitrogen loss calculation for the part of the property within the Red Nutrient
Allocation Zone does not increase above the nitrogen baseline; and

3.

A Farm Environment Plan has been prepared in accordance with Schedule 7 Part A.

The exercise of discretion is restricted to the following matters:

5.45A

1.

The quality of, compliance with and auditing of the Farm Environment Plan; and

2.

The proposed management practices to avoid or minimise the discharge of nitrogen,
phosphorus, sediment and microbiological contaminants to water from the use of land;
and

3.

The potential benefits of the activity to the applicant, the community and the
environment; and

4.

The potential effects of the land use on surface and groundwater quality and sources of
drinking-water.

Within the Red Nutrient Allocation Zone, the use of land for a farming activity on a property
greater than 10 hectares in area that does not comply with condition 2 or 3 of Rule 5.44B is a
restricted discretionary activity provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the Red
Nutrient Allocation Zone does not exceed the nitrogen baseline, and from 1 July 2020 does
not exceed the Baseline GMP Loss Rate; unless the nitrogen baseline was lawfully
exceeded prior to 13 February 2016, and the application for resource consent
demonstrates that the exceedance was lawful.

The exercise of discretion is restricted to the following matters:

32
33

1.

The content of, compliance with, and auditing of the Farm Environment Plan; and

2.

The content, quality and accuracy of the nutrient OVERSEER® 33 budget provided with the
application for resource consent; and
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5.46

5.46A

5.47

3.

The actual or potential adverse effects of the activity on surface and groundwater quality
and sources of drinking water and how these will be avoided or mitigated 34; and

4.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

5.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate; and

6.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

7.

Methods to address any non-compliances identified as a result of a Farm Environment Plan
audit; including the timing of subsequent audits; and

8.

Reporting of nutrient losses and audit results of the Farm Environment Plan to the
Canterbury Regional Council, including via the Farm Portal 35; and

9.

The consistency of the proposal with Policy 4.38A; and

10.

Methods to prevent an exceedance of any relevant nutrient load limit set out in Sections 6
to 15 of the Plan.

The use of land for a farming activity as part of a farming enterprise is a discretionary activity,
provided the following conditions are met:
1.

A Farm Environment Plan has been prepared in accordance with Schedule 7 Part A; and

2.

The nitrogen loss calculation for the farming enterprise does not increase above the
nitrogen baseline; and

3.

The properties comprising the farming enterprise are in the same surface water catchment
and Nutrient Allocation Zone, as shown on the Planning Maps.

Within the Red Nutrient Allocation Zone, the use of land for a farming activity as part of a
farming enterprise is a discretionary activity, provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the farming enterprise in accordance with
Part A of Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020 the nitrogen loss calculation for the farming enterprise does not exceed
the nitrogen baseline and, from 1 July 2020 the Good Management Practice Loss Rate; and

3.

The properties comprising the farming enterprise are in the same surface water catchment
and Nutrient Allocation Zone, as shown on the Planning Maps.

The use of land for a farming activity that does not comply with condition 3 of Rule 5.45 or
condition 1 or 3 of Rule 5.46 is a non-complying activity.

_

34
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5.47A

Within the Red Nutrient Allocation Zone, the use of land for a farming activity on a property
greater than 10 hectares in area that does not comply with condition 1 of Rule 5.44B, or
condition 1 of Rule 5.45A, or the use of land for a farming activity as part of a farming
enterprise that does not comply with conditions 1 or 3 of Rule 5.46A, is a non-complying
activity.

5.48

The use of land for a farming activity that does not comply with condition 2 of Rule 5.43 or
condition 2 of Rule 5.44 or condition 2 of Rule 5.45 or condition 2 of Rule 5.46 is a prohibited
activity.

5.48A

Within the Red Nutrient Allocation Zone, the use of land for a farming activity on a property
greater than 10 hectares in area that does not comply with condition 2 of Rule 5.45A, or the
use of land for a farming activity as part of a farming enterprise that does not comply with
condition 2 of Rule 5.46A is a prohibited activity.
Replace Rules 5.49, 5.50, 5.51 and 5.52 with Rules 5.49A, 5.50A, 5.51A and 5.52A

Lake Zones
5.49

The use of land for a farming activity is a controlled activity, provided the following conditions
are met:
1.

The nitrogen loss calculation for the part of the property within the Lake Zone does not
exceed 10 kg per hectare per annum; and

2.

The nitrogen loss calculation for the part of the property within the Lake Zone does not
increase above the nitrogen baseline; and

3.

A Farm Environment Plan has been prepared in accordance with Schedule 7 Part A.

The CRC reserves control over the following matters:
1.

The quality of, compliance with and auditing of the Farm Environment Plan; and

2.

The proposed management practices to avoid or minimise the discharge of nitrogen,
phosphorus, sediment and microbiological contaminants to water from the use of land.

5.49A

Within the Lake Zone, the use of land for a farming activity on a property 10 hectares or less in
area is a permitted activity.

5.50

The use of land for a farming activity is a restricted discretionary activity, provided the
following conditions are met:
1.

The nitrogen loss calculation for the part of the property within the Lake Zone is greater
than 10 kg per hectare per annum; and

2.

The nitrogen loss calculation for the part of the property within the Lake Zone does not
increase above the nitrogen baseline; and

3.

A Farm Environment Plan has been prepared in accordance with Schedule 7 Part A.

The exercise of discretion is restricted to the following matters:
1.
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5.50A

2.

The proposed management practices to avoid or minimise the discharge of nitrogen,
phosphorus, sediment and microbiological contaminants to water from the use of land;
and

3.

The potential benefits of the activity to the applicant, the community and the
environment; and

4.

The potential effects of the land use on surface and groundwater quality and sources of
drinking-water

Within the Lake Zone, the use of land for a farming activity on a property greater than 10
hectares in area is a restricted discretionary activity provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the
Lake Zone does not exceed the nitrogen baseline, and from 1 July 2020 the Baseline GMP
Loss Rate.

The exercise of discretion is restricted to the following matters:

5.51

1.

The content of, compliance with, and auditing of the Farm Environment Plan; and

2.

The content, quality and accuracy of the nutrient OVERSEER® 36 budgets provided with the
application for resource consent; and

3.

The actual or potential adverse effects of the activity on surface and groundwater quality
and sources of drinking water and how these will be avoided or mitigated 37; and

4.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

5.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate; and

6.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

7.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of any subsequent audits; and

8.

Reporting of nutrient losses and audit results of the Farm Environment Plan to the
Canterbury Regional Council, including via the Farm Portal 38; and

9.

Methods to prevent an exceedance of any relevant nutrient load limit set out in Sections 6
to 15 of the Plan.

The use of land for a farming activity that does not comply with condition 3 of Rule 5.49 or
condition 3 of Rule 5.50 is a non-complying activity.

36
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5.51A

Within the Lake Zone, the use of land for a farming activity on a property greater than 10
hectares that does not comply with condition 1 of Rule 5.50A is non-complying activity.

5.52

The use of land for a farming activity that does not comply with condition 2 of Rule 5.49 or
condition 2 of Rule 5.50 is a prohibited activity.

5.52A

Within the Lake Zone, the use of land for a farming activity on a property greater than 10
hectares that does not comply with condition 2 of Rule 5.50A is a prohibited activity.

Replace Rules 5.53 and 5.54 with Rules 5.53A and 5.54A.
Insert new Rule 5.54B.
Replace Rule 5.55 with 5.55A; Replace Rule 5.56 with Rule 5.56AA; and Replace Rule 5.56A with 5.56AB
Orange Nutrient Allocation Zones
5.53

The use of land for a farming activity is a permitted activity, provided the following conditions
are met:
1.

The nitrogen loss calculation for the part of the property within the Orange Nutrient
Allocation Zone does not exceed 20 kg per hectare per annum and information is recorded
in accordance with Schedule 7 Part D, and supplied to the Canterbury Regional Council
upon request; or

2.

The nitrogen loss calculation for the part of the property within the Orange Nutrient
Allocation Zone exceeds 20 kg per hectare per annum and:

1.

information is recorded in accordance with Schedule 7 Part D, and supplied to the
Canterbury Regional Council upon request; and

2.

the property is less than 50 hectares in area; and

3.

The nitrogen loss calculation for the part of the property within the Orange Nutrient
Allocation Zone does not increase above the nitrogen baseline.

5.53A

Within the Orange Nutrient Allocation Zone, the use of land for a farming activity on a property
10 hectares or less in area is a permitted activity.

5.54

Until 1 January 2016, the use of land for a farming activity that does not comply with Rule 5.53
is a permitted activity, provided the following condition is met:
1.

5.54A

The nitrogen loss calculation for the part of the property within the Orange Nutrient
Allocation Zone does not increase above the nitrogen baseline by more than 5 kg per
hectare per annum

Within the Orange Nutrient Allocation Zone, the use of land for a farming activity on a property
greater than 10 hectares in area is a permitted activity provided the following conditions are
met:
1.

The property is registered in the Farm Portal by 1 January 20178 and information about
the farming activity and the property is reviewed and updated by the property owner or
their agent, when a material change in the land use associated with the farming activity
occurs or not greater than every 2436 months 39 thereafter; and

39
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2.

The area of the property irrigated with water is less than 50 hectares; and

3.

The area of the property used for winter grazing is less than 20 hectares:

4.

5.54B

(a)

10 hectares, for any property less than 100 hectares in area; or

(b)

10% of the area of the property, for any property of between 100 hectares and 1000
hectares in area; or

(c)

100 hectares, for any property greater than 1000 hectares in area; 40 and

A Management Plan in accordance with Schedule 7A has been prepared and is
implemented within 12 months of the rule being made operative and is supplied to the
Canterbury Regional Council on request.

Within the Orange Nutrient Allocation Zone, the use of land for a farming activity on a property
greater than 10 hectares in area that does not comply with one or more of the conditions of
Rule 5.54A is a controlled activity provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the
Orange Nutrient Allocation Zone does not exceed the nitrogen baseline, and from 1 July
2020 the Baseline GMP Loss Rate; and

3.

The Farm Environment Plan and nutrient budget submitted with the application for
resource consent has been prepared or reviewed by an Accredited Farm Consultant.

The CRC reserves control over the following matters:
1.

The commencement date for the first audit of the Farm Environment Plan; and

2.

The content, quality and accuracy of the nutrient OVERSEER® 41 budgets provided with the
application for resource consent; and

3.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

4.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate; and

5.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

6.

Methods to avoid or mitigate adverse effects of the activity on surface and groundwater
quality and sources of drinking water; and

Ballance PC5 LWRP-468
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5.55

7.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of any subsequent audits;

8.

Reporting of nutrient losses and audit results of the Farm Environment Plan to the
Canterbury Regional Council, including via the Farm Portal 42; and

9.

Methods to prevent an exceedance of any relevant nutrient load limit set out in Sections 6
to 15 of the Plan.

From 1 January 2016, the use of land for a farming activity that does not comply with Rule 5.53
is a restricted discretionary activity, provided the following conditions are met:
1.

The nitrogen loss calculation for the part of the property within the Orange Nutrient
Allocation Zone does not increase above the nitrogen baseline by more than 5 kg per
hectare per annum; and

2.

A Farm Environment Plan has been prepared in accordance with Schedule 7 Part A.

The exercise of discretion is restricted to the following matters:
1.

The quality of, compliance with and auditing of the Farm Environment Plan; and

2.

The proposed management practices to avoid or minimise the discharge of nitrogen,
phosphorus, sediment and microbiological contaminants to water from the use of land;
and

3.

The potential benefits of the activity to the applicant, the community and the
environment; and

4.

The potential effects of the land use on surface and groundwater quality and sources of
drinking-water.

Note: The use of the phrase "5kg per hectare per annum" in Rules 5.54 and 5.55 is a reference to
the units in which the nitrogen baseline is measured. As such, Rules 5.54 and 5.55 only allow a
total increase of up to 5 kg per hectare per annum above the nitrogen baseline, as calculated for
the 2009-2013 period. Rules 5.54 and 5.55 do not permit a compounding increase of 5 kg per
hectare per annum above the nitrogen baseline.
5.55A

Within the Orange Nutrient Allocation Zone, the use of land for a farming activity on a property
greater than 10 hectares in area, that does not comply with condition 2 or 3 of Rule 5.54B, is a
restricted discretionary activity provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the
Orange Nutrient Allocation Zone does not exceed the nitrogen baseline, and from 1 July
2020 the Baseline GMP Loss Rate, unless the nitrogen baseline was lawfully exceeded prior
to 13 February 2016, and the application for resource consent demonstrates that the
exceedance was lawful.

The exercise of discretion is restricted to the following matters:
1.
42

The content of, compliance with, and auditing of the Farm Environment Plan; and
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2.

The content, quality and accuracy of the nutrient OVERSEER® 43 budgets provided with the
application for resource consent; and

3.

The actual or potential adverse effects of the proposal on surface and groundwater quality
and sources of drinking water and how these will be avoided or mitigated 44; and

4.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

5.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate; and

6.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

7.

Methods to address any non-compliances that are identified as a result of a Farm
Environment Plan audit, including the timing of any subsequent audits; and

8.

Reporting of nutrient losses and audit results of the Farm Environment Plan to the
Canterbury Regional Council, including via the Farm Portal 45; and

9.

The consistency of the proposal with Policy 4.38A; and

10.

Methods to prevent an exceedance of any relevant nutrient load limit set out in Sections 6
to 15 of the Plan.

5.56

The use of land for a farming activity that does not comply with Rule 5.54 or condition 1 of Rule
5.55 is a discretionary activity.

5.56AA

Within the Orange Nutrient Allocation Zone, the use of land for a farming activity as part of a
farming enterprise is a discretionary activity, provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the farming enterprise in accordance with
Part A of Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the farming enterprise does not
exceed the nitrogen baseline, and from 1 July 2020 the Baseline GMP Loss Rate; and

3.

The properties comprising the farming enterprise are in the same surface water catchment
and Nutrient Allocation Zone, as shown on the Planning Maps.

5.56A

The use of land for a farming activity that does not comply with condition 2 of Rule 5.55 is a
non-complying activity.

5.56AB

Within the Orange Nutrient Allocation Zone, the use of land for a farming activity on a property
greater than 10 hectares in area that does not comply with condition 1 of Rule 5.54B, or one or
more of the conditions of Rule 5.55A, or the use of land for a farming activity as part of a
farming enterprise that does not comply with one or more of the conditions of Rule 5.56AA is a
non-complying activity.

43

Hurst PC5 LWRP - 1263
CDHB PC5LWRP-1269
45
Cl 16 minor change for clarity.
44

Environment Canterbury

5-13

Plan Change 5 to the Canterbury Land and Water Regional Plan
Replace Rule 5.57 with Rule 5.57A;
Insert new Rules 5.57B and 5.57C.
Replace Rule 5.58 with Rule 5.58A.
Insert new Rule 5.58B.
Replace Rule 5.59 with 5.59A.
Green and Light Blue Nutrient Allocation Zones
5.57

The use of land for a farming activity is a permitted activity, provided the following conditions
are met:
1.

The nitrogen loss calculation for the part of the property within either the Green or Light
Blue Nutrient Allocation Zone does not exceed 20 kg per hectare per annum and
information is recorded in accordance with Schedule 7 Part D, and supplied to the
Canterbury Regional Council upon request; or

2.

The nitrogen loss calculation for the part of the property within either the Green or Light
Blue Nutrient Allocation Zone is greater than 20 kg per hectare per annum and:
(a)

information is recorded in accordance with Schedule 7 Part D, and supplied to the
Canterbury Regional Council upon request; and

(b)

the property is less than 50 hectares in area; or

(c)

The nitrogen loss calculation for the part of the property within either the Green or
Light Blue Nutrient Allocation Zone does not increase above the nitrogen baseline
by more than 5 kg per hectare per annum.

5.57A

Within the Green or Light Blue Nutrient Allocation Zone the use of land for a farming activity on
a property 10 hectares or less is a permitted activity.

5.57B

Within the Green or Light Blue Nutrient Allocation Zone, the use of land for a farming activity
on a property greater than 10 hectares in area is a permitted activity provided the following
conditions are met:
1.

The property is registered in the Farm Portal by 1 January 20189 and information about
the farming activity and the property is reviewed and updated by the property owner or
their agent when a material change in the land use associated with the farming activity
occurs or not greater than every 2436 months 46 thereafter; and

2.

The area of the property irrigated with water is less than 50 hectares; and

3.

The area of the property used for winter grazing is less than 20 hectares:
(a)

10 hectares, for any property less than 100 hectares in area; or

(b)

10% of the area of the property, for any property of between 100 hectares and 1000
hectares in area; or

(c)

100 hectares, for any property greater than 1000 hectares in area 47; and

46
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4.

5.57C

A Management Plan in accordance with Schedule 7A has been prepared and is
implemented within 12 months of the rule being made operative and is supplied to the
Canterbury Regional Council on request.

Within the Green or Light Blue Nutrient Allocation Zone the use of land for a farming activity on
a property greater than 10 hectares in area that does not comply with one or more of the
conditions of Rule 5.57B is a controlled activity provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the
Green or Light Blue Nutrient Allocation Zone does not exceed the nitrogen baseline, and
from 1 July 2020 the Baseline GMP Loss Rate; and

3.

The Farm Environment Plan and nutrient budget submitted with the application for
resource consent has been prepared or reviewed by an Accredited Farm Consultant.

The CRC reserves control over the following matters:

5.58

1.

The commencement date for the first audit of the Farm Environment Plan; and

2.

The content, quality and accuracy of the nutrient OVERSEER® 48 budgets provided with the
application for resource consent; and

3.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

4.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate; and

5.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

6.

Methods to avoid or mitigate adverse effects of the activity on surface and groundwater
quality and sources of drinking water; and

7.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of any subsequent audits; and

8.

Reporting of nutrient losses and audit results of the Farm Environment Plan to the
Canterbury Regional Council, including via the Farm Portal 49; and

9.

Methods to prevent an exceedance of any relevant nutrient load limit set out in Sections 6
to 15 of the Plan.

The use of land for a farming activity that does not comply with Rule 5.57 is a restricted
discretionary activity, provided the following condition is met:
1.

A Farm Environment Plan has been prepared in accordance with Schedule 7 Part A.

Killermont Station PC5 LWRP - 960
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The exercise of discretion is restricted to the following matters:

5.58A

1.

The quality of, compliance with and auditing of the Farm Environment Plan; and

2.

The proposed management practices to avoid or minimise the discharge of nitrogen,
phosphorus, sediment and microbiological contaminants to water from the use of land;
and

3.

The potential benefits of the activity to the applicant, the community and the
environment; and

4.

The potential effects of the land use on surface and groundwater quality and sources of
drinking-water.

Within the Green or Light Blue Nutrient Allocation Zone the use of land for a farming activity on
a property greater than 10 hectares in area that does not comply with condition 2 or 3 of Rule
5.57C is a restricted discretionary activity provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the
Green or Light Blue Nutrient Allocation Zone does not exceed a total of 5kg/ha/yr above
the nitrogen baseline, and from 1 July 2020 a total of 5kg/ha/yr above the Baseline GMP
Loss Rate; unless the nitrogen baseline was lawfully exceeded prior to 13 February 2016,
and the application for resource consent demonstrates that the exceedance was lawful.

The exercise of discretion is restricted to the following matters:
1.

The content of, compliance with, and auditing of the Farm Environment Plan; and

2.

The content quality and accuracy of the nutrient OVERSEER® 50 budgets provided with the
application for resource consent; and

3.

The actual or potential adverse effects of the proposal on surface and groundwater quality
and sources of drinking water and how these will be avoided or mitigated 51; and

4.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

5.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding a total of 5kg/ha/yr above the Baseline GMP Loss Rate; and

6.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than a loss rate equivalent to a total of 5kg/ha/yr above the Baseline GMP Loss Rate;
and

7.

Methods to address any non-compliances that are identified as a result of a Farm
Environment Plan audit, including the timing of any subsequent audits; and
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5.58B

8.

Reporting of nutrient losses and audit results of the Farm Environment Plan to the
Canterbury Regional Council, including via the Farm Portal 52; and

9.

The consistency of the proposal with Policy 4.38A; and

10.

Methods to prevent an exceedance of any relevant nutrient load limit set out in Sections 6
to 15 of the Plan.

Within the Green or Light Blue Nutrient Allocation Zone the use of land for a farming activity as
part of a farming enterprise is a discretionary activity, provided the following conditions are
met:
1.

A Farm Environment Plan has been prepared in accordance with Part A of Schedule 7 and
is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the farming enterprise does not
exceed the nitrogen baseline, and from 1 July 2020 the Baseline GMP Loss Rate; and

3.

The properties comprising the farming enterprise are in the same surface water catchment
and Nutrient Allocation Zone, as shown on the Planning Maps.

5.59

The use of land for a farming activity that does not comply with Rule 5.58 is a non-complying
activity.

5.59A

Within the Green or Light Blue Nutrient Allocation Zone the use of land for a farming activity on
a property greater than 10 hectares in area, that does not comply with condition 1 of Rule
5.57C, or one or more of the conditions of Rule 5.58A, or the use of land for a farming activity
as part of a farming enterprise that does not comply with one or more of the conditions of Rule
5.58B, is a non-complying activity.

52
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Section 16 Schedules
Index to Schedules
Number
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Title
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Schedule 9
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Schedule 7 Farm Environment Plan 53
Amend Schedule 7 as follows:
Definitions
In Schedule 7 the following definitions apply:
Management Area – means the list of topics areas of farm management practice as set out below: 54
(a) Nutrients management
(b) Irrigation and water use management
(c) Cultivation and soil structure management
(d) Collected Animal Effluent and Solid Animal Waste Management
(e) Waterbodies (riparian areas, drains, rivers, lakes, wetlands)
(f) Point sources – offal pits, farm rubbish pits, silage pits
(g)
Water use management (excluding water associated with irrigation) – stock water and
wash-down water 55
Management Objective – means the overarching outcome sought in relation to each Management Area
Target – means a measureable, auditable statement that contributes to achievement of the
Management Objective
Part A – Farm Environment Plans
A Farm Environment Plan can be based on either of:
1. The material set out in Part B below; OR
2. Industry prepared Farm Environment Plan templates and guidance material that:
(a) includes the following minimum components:
(i)
the matters set out in 1, 2, and 3, 4B and 5 of Part B below;
(ii)
contains a methodology that will enable development of a plan that will identify
actual and potential environmental effects and risks specific to the property,
addresses those effects and risks and has a high likelihood of appropriately
avoiding, remedying or mitigating those effects;
(iii)
performance measures that are capable of being audited as set out in Part C
below; and
(iv)
matters or requirements set out in Part B of Schedule 7 that have been added as a
result of a sub-region planning process; and.
(b)
Has been approved as meeting the criteria in (a) and being acceptable to the Canterbury
Regional Council by the Chief Executive of the Canterbury Regional Council.
Part B – Farm Environment Plan Default Content
The plan requirements will apply to:
a plan prepared for an individual property or farm enterprise; or
1. (a).
2. (b).
a plan prepared for an individual property which is part of a collective of
properties, including an irrigation scheme, principal water supplier, or an Industry Certification Scheme
The plan shall contain as a minimum:
1. Property or farm enterprise details
Except where specified, amendments to this Schedule are intended to more closely align the Schedule with
the Industry-agreed good management practices relating to water quality booklet, September 2015, as sought
by Kakahu Catchment Group (PC5 LWRP-2763), Beef and Lamb and NZ Deer Farmers.
54
Beef & Lamb PC5 LWRP-1553, Forest and Bird PC5 LWRP-1846
55
C16 minor change
53
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(a) Physical address
(b) Description of the ownership and name of a contact person
(c) Legal description of the land and farm identifier
2.

A map(s) or aerial photograph at a scale that clearly shows:
(a) The boundaries of the property or land areas comprising the farming enterprise.
(b)
The boundaries of the main land management units on the property or within the farming
enterprise.
(c)
The location of permanent or intermittent rivers, streams, lakes, drains, ponds or
wetlands.
(d) The location of riparian vegetation and fences adjacent to water bodies.
(e) The location on all waterways where stock access or crossing occurs.
(f)
The location of any areas within or adjoining the property that are identified in a District
Plan as “significant indigenous biodiversity”.
(g)
The location of any critical source areas for phosphorus or sediment loss for any part of the
property including any land within the Phosphorus Risk Zone. 56
(h)
The location of flood protection or erosion control assets, including flood protection
vegetation.
(i)
Public access routes or access routes used to maintain the rivers, streams, or drains.

3.

A list of all Canterbury Regional Council resource consents held for the property or farm
enterprise.

4A.

An assessment of the adverse environmental effects and risks associated with the farming
activities and how the identified effects and risks will be managed, including irrigation,
application of nutrients, effluent application, stock exclusion from waterways, offal pits and farm
rubbish pits.

4B

(a)
(b)

5.

a nutrient budgets which shows 57 the nitrogen baseline and nitrogen loss calculation for
the property or farming enterprise; and
a report from the Farm Portal which shows the Baseline GMP Loss Rate and Good
Management Practice Loss Rates for any property or farming enterprise, at the dates
specified below:
(i)
From 1 July 20176 for any property within the Lake Zone;
(ii)
From 1 January 20187 for any property or farming enterprise within the Orange
Nutrient Allocation Zone;
(iii)
From 1 July 20187 for any property or farming enterprise within the Red Nutrient
Allocation Zone;
(iv)
From 1 January 20198 for any property or farming enterprise within the Green or
Light Blue Nutrient Allocation Zone. 58

A description of how each of the following objectives will, where relevant, be met. A description
of how each of the following objectives and targets for each Management Area, where relevant,
will, where relevant, be met and the specific actions that will be undertaken to implement the
Good Management Practices:
(a)
Nutrient management: To maximise nutrient use efficiency while minimising nutrient
losses to water.
(b)
Irrigation management: To operate irrigation systems efficiently and ensuring that the
actual use of water is monitored and is efficient.
(c)
Soils management: To maintain or improve the physical and biological condition of soils in
order to minimise the movement of sediment, phosphorus and other contaminants to
waterways.

56

NZDFA PC5 LWRP-2094, Beef & Lamb PC5 LWRP-1553, Forest and Bird PC5 LWRP-1846
Ravensdown PC5 LWRP-2042
58
Ravensdown PC5 LWRP-2042
57
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(d)
(e)
(f)

Collected animal effluent management: To manage the risks associated with the operation
of effluent systems to ensure effluent systems are compliant 365 days of the year
Livestock management: To manage wetlands and water bodies so that stock are excluded
as far as practicable from water, to avoid damage to the bed and margins of a waterbody,
and to avoid the direct input of nutrients, sediment, and microbial pathogens.
Offal pits: To manage the numbers and locations of pits to minimise risks to health and
water quality.A description of how each of the following objectives and targets for each
Management Area will, where relevant, be met and the specific actions that will be
undertaken to implement the Good Management Practices.

Management Area: Nutrients Management
Objectives: 1.
2.

To maximise nutrient Use efficiency nutrients efficiently and minimise while
minimising nutrient losses to water. 59
Nutrient losses do not exceed permitted or consented nitrogen limits.

Targets:
(1)

Nitrogen losses from farming activities are at or below the:
(a)
Good Management Practice Loss Rates for the property; and
(b)
nitrogen limits.
(1A) Available nitrogen loss mitigation measures (excluding those associated with
irrigation, fertiliser or effluent management) are implemented.
(2) Phosphorus and sediment losses from farming activities are minimised 60
(3)
Manage tThe amount, timing and application and rate of fertiliser inputs applied
does not exceed the agronomic requirements of the crop to match the predicted
plant requirements and minimise nutrient losses 61
(4)
Store and load fertiliser to minimise the risk of spillage, leaching and loss into water
bodies.

Management Area: Irrigation and Water Use Management
Objective:

Targets:
(1)
(2)
(3)

(4)

To operate irrigation systems efficiently ensuring that the actual use of water is
monitored and is efficient.
1. The amount and timing of irrigation is managed to meet plant demands,
minimise risk of leaching and runoff and ensure efficient water use.
2. Other water use is efficient.
New irrigation infrastructure is systems are designed, and installed and operated in
accordance with industry best codes of practice and standards. 62
The performance of existing irrigation systems are calibrated, is assessed annually
and irrigation systems are maintained and operated to apply irrigation water
at the their optimal efficiency. 63
All applications of irrigation water are justified on the basis of soil moisture data
and climatic information. The timing and depth of irrigation water applied takes
account of crop requirements and is justified through soil moisture monitoring or
soil water budgets and climatic information. 64
The timing and rate of application of water is managed so as to not exceed crop
requirements or the available water holding capacity of the soil.

Ravensdown PC5 LWRP-2042
NZDFA PC5 LWRP-2094
61
Dairy NZ PC5LWRP-354
62
Irrigation NZ PC5 LWRP-2176
63
Irrigation NZ PC5 LWRP-2176
64
Irrigation NZ PC5 LWRP-2176
59
60
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(5)
(6)

Staff are trained in the operation, maintenance and use of irrigation systems.
Non-irrigation water use is monitored and efficient.

Management Area: Cultivation and Soil Structures Management
Objective: To maintain or improve tThe physical and biological condition of soils is maintained or
improved in order to minimise the movement of sediment, phosphorus and other
contaminants to waterways.
Targets:
(1)
(2)

Farming activities are managed so as to not exacerbate erosion.
Farming practices are implemented that optimise infiltration of water into the soil
profile and minimise run-off of water, sediment loss and erosion.

Management Area: Collected Animal Effluent and Solid Animal Waste Management 65
Objective: To manage the risks associated with the operation of effluent systems to ensure
effluent systems are compliant 365 days of the year. Animal effluent and solid animal
waste is managed to minimise nutrient leaching and run-off.
Targets:
(1)
(2)
(3)
(4)

Effluent storage facilities and effluent discharges comply with regional council rules
or any granted resource consent. Effluent systems meet industry Codes of Practice
or an equivalent standard.
The timing and rate of application of effluent and solid animal waste to land is
managed so as to minimise the risk of contamination of groundwater or surface
water bodies.
Sufficient and suitable storage is available to enable animal effluent and washdown water to be stored store effluent and any wastewater when soil conditions
are unsuitable for application.
Staff are trained in the operation, maintenance and use of effluent storage and
application systems.

Management Area: Waterbodiesy Management (wetlands, riparian areas, drains, rivers, lakes)
Objective: To manage Wetlands, riparian areas and the margins of surface waterbodies are
managed to avoid damage to the bed and margins of a water body, and to avoid the
direct input of nutrients, sediment, and microbial pathogens.
Targets:
(1)
Stock are excluded from waterbodies in accordance with regional council rules or any
granted resource consent.
(2)
Vegetated riparian margins of sufficient width are maintained to minimise nutrient,
sediment and microbial pathogen losses to waterbodies.
(3)
Farm tracks, gateways, water troughs, self-feeding areas, stock camps wallows and other
farming activities that are potential sources of sediment, nutrient and microbial loss are
located so as to minimise the risks to surface water quality. 66
(4)
Mahinga kai values are protected as a result of measures taken to protect and enhance
water quality and stream health. 67

NZDFA PC5 LWRP-2094
Dairy NZ PC5 LWRP-354, NZDFA PC5 LWRP-2094
67
Ngāi Tahu PC5 LWRP-861
65
66
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Management Area: Point Sources (offal pits, farm rubbish pits, silage pits)
Objective: To manage The number and location of pits are managed to minimise risks to health
and water quality.
Target:
(1)
All on-farm silage, offal pit and rubbish dump discharges are managed to avoid direct
discharges of contaminants to groundwater or surface water.
Management Area: Water-use Management (excluding irrigation water)
Objective: To use water efficiently ensuring that actual use of water is monitored and efficient.
Target:
(1)

Actual water use is efficient for the end use. 68

The plan shall include for each objective and target in section 5 above:
(a) detail commensurate with the scale of the environmental effects and risks;
defined measurable targets that clearly set a pathway and timeframe for achievement
(b)
and set out defined and auditable “pass/fail” criteria a description of the actions and
Good Management Practices (and a timeframe within which those actions will be
completed) that will be implemented to achieve the objectives and targets.
(c)
the records required to be kept for measuring performance and achievement of the
targets and objectives.
6.

Nutrient budgets, prepared by a suitably qualified person using the Overseer nutrient budget
model, or equivalent model approved by the Chief Executive of Environment Canterbury, for each
of the identified land management units and the overall farm or farm enterprise.

7. Selwyn Te Waihora – Additional Requirements
Within the Selwyn Te Waihora sub-region the following additional requirements for farm
environment plans apply:
1.
Include a map(s) or aerial photograph at a scale that clearly shows the location of any
known mahinga kai, wāhi tapu or wāhi taonga within any property or farming enterprise
located in the Cultural Landscape/Values Management Area.
2. Include a description of how the following objective will be met:
Nutrient management: To maximise nutrient use efficiency while minimising nutrient
losses to water by:
(a)
minimising the loss of phosphorus and sediment within the Phosphorus Sediment
Risk Area as shown in the planning maps; and
(b) achieving good management practice in respect of nutrient losses; and
(c)
managing the discharge from drains within the Lake area of the Cultural
Landscape/Values Management Area; and
(d)
further reducing the nitrogen loss calculation from 2022 where a property or
farming enterprise’s nitrogen loss calculation is greater than 15 kg of nitrogen per
hectare per annum.PC1

68

Barrhill Chertsey PC5 LWRP-685
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Part C – Farm Environment Plan Audit Requirements
The Farm Environment Plan must be audited by a Certified Farm Environment Plan Auditor who is
independent of the farm being audited (i.e. is not a professional adviser for the property) and has not
been involved in the preparation of the Farm Environment Plan.
The farming activity occurring on the property will be audited against the following minimum criteria:
1.
An assessment of the performance of the farming activity against the objectives, targets, gGood
Management Practices and timeframes specified in the Farm Environment Plan;
2. An assessment of the robustness of the nutrient budget/s;
3. An assessment of the efficiency of water use (if irrigated).
The Environment Canterbury Certified Farm Environment Plan Auditor Manual sets out the standards
and methods to be used by a Certified Farm Environment Plan Auditor to demonstrate proficiency and
competency in the auditing of Farm Environment Plans.
Part D – Farming Information
Whenever one of Rules 5.41-5.58 requires information to be submitted, the following is to be provided:
1.
The OVERSEERTM, or equivalent model approved by the Chief Executive of Environment
Canterbury, input and output files for the property; or
2. Information detailing:
(a) The site area to which the farming activity relates;
(b)
Monthly stocking rates (numbers, types and classes) including breakdown by stock class;
(c) Annual yield of arable or horticultural produce;
(d) A description of the farm management practices used on each block including:
(i)
Ground cover – pasture, crops, fodder crops, non-grazed areas (including forestry,
riparian and tree areas) and any crop rotation;
(ii)
Stock management – lambing/calving/fawning dates and percentages, any
purchases and sales and associated dates, types and age of stock;
(iii) Fertiliser application – types and quantities per hectare for each identified block,
taking into account any crop rotation;
(iv) Quantities of introduced or exported feed;
(e)
Farm animal effluent, pig farm effluent, feed pad and stand-off pad effluent management
including:
(i)
Area of land used for effluent application;
(ii)
Annual nitrogen loading rate and nitrogen load rate per application;
(iii) Instantaneous application rate;
(f) Irrigation areas, rates, monthly volumes and system type.
The information is to be collated for the period 1 July to 30 June in the following year and be provided
annually, no later than 31 of October.
PC1 - Amendments made as part of Plan Change 1.

Environment Canterbury
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Schedule 7A Management Plan for Farming Activities
Part A – Management Plans
A Management Plan can be either of:
1.

A Plan prepared in accordance with the requirements of Part B below; or

2.

A Plan prepared in accordance with an industry prepared Farm Environment Plan template that has
been certified by the Chief Executive of the Canterbury Regional Council as providing at least an
equivalent amount of information and good management practice guidance as contained in Part B
below. 69

Part B – Management Plan Default Content
The Management Plan shall contain as a minimum:
1.

Property details
(a)
Physical address
(b)
Description of the ownership and name of a contact person
(c)
Legal description of the land and farm identifier

2.

A map(s) or aerial photograph at a scale that clearly shows:
(a)
The boundaries of the property.
(b)
The boundaries of the main land management units on the property.
(c)
The location of permanent or intermittent rivers, streams, lakes, drains, ponds or wetlands.
(d)
The location of riparian vegetation and fences adjacent to water bodies.
(e)
The location on all waterways where stock access or crossing occurs.
(f)
The location of any areas within or adjoining the property that are identified in a District Plan as
“significant indigenous biodiversity”.
(g)
The location of any critical source areas for phosphorus loss including for any part of the property
within the Phosphorus Risk Zone High Runoff Risk Phosphorus Zone. 70

3.

A description of:
(a)
the on-farm actions that have been undertaken in the previous 01 July to 30 June period to
implement the relevant Good Ppractices described in the table below; and
(b)
the on-farm actions that will be undertaken over the next 01 July to 30 June period to implement
the relevant Good Ppractices described below

4.

A copy of this plan the Farm Environment Plan or Management Plan 71 shall be retained by the
landowner and updated at least once every 12 months as necessary, and provided to the Canterbury
Regional Council on request.

NC Fish & Game PC5 LWRP-707
RMA Clause 16 minor amendment to use the term in Section 2 (Definitions) for consistency.
71
Cl 16 minor change
69
70
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Good Practice

On-farm actions undertaken to
implement good practice in the
previous 12 months

On-farm actions to be undertaken
in the next 12 months

Water, effluent and fertiliser is
applied at a rate that does not
exceed the water holding capacity
of the soil or the agronomic
requirements of the crop.
Irrigation systems, effluent
application systems, fertigation
systems and fertiliser or organic
manure systems are assessed
annually and maintained and
operated to apply irrigation water,
waste or nutrients
efficiently calibrated by a suitably
qualified person at least once
every 12 months
Silage pits, refuse pits and offal
pits are sited, designed and
managed to avoid the discharge of
leachate into surface waterbodies
Effluent storage systems comply
with the regional council rules or
the conditions of any resource
consent granted. Effluent systems
meet industry Codes of Practice or
an equivalent standard.
Fertiliser is stored a minimum of
20 metres from surface
waterbodies
Non irrigation water use is
monitored and efficient.
Stock are excluded from
waterbodies in accordance with
regional council rules or any
granted resource consent.
Vegetated buffer strips of at least
5 metres in width are maintained
between areas of winter grazing
and any river, lake, drain or
wetland.
Vegetated riparian margins of
sufficient width are maintained to
minimise nutrient, sediment and
microbial pathogen losses to
waterbodies. 72

Amendments to this Schedule intended to bring the activities more into line with the Industry-agreed good
management practices relating to water quality booklet, September 2015, as sought by B Banks (PC5 LWRP1021) and Federated Farmers (PC5 LWRP-2326).

72
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Schedule 28 Good Management Practice Modelling Rules
The Farm Portal (www.farmportal.ecan.govt.nz) is a web-based tool that estimates the nutrient losses from a
farming activity operating under Good Management Practice. The Farm Portal achieves this by applying a set
of modelling proxies that correlate with 'Good Management Practice' to uploaded OVERSEER® nutrient
budgets.
Table s28 sets out each of the 'Good Management Practices' modelled by the Farm Portal. Included beside
each 'Good Management Practice' is a description of the modelling proxies, OVERSEER® settings and
methodologies applied by the Farm Portal to a nutrient budget to model each of the listed practices.
The following should be noted when reading Table s28:
•
•
•

Text in italics refers to the name of a data entry webpage in OVERSEER®
Text in double quotation marks refers to the title of a data entry field in OVERSEER®
Text in single quotation marks refers to the option selected from a drop-down menu, or the value that
has been entered into a data entry field.

Disclaimer
Schedule 28 summarises the methodologies, formulae and OVERSEER® settings applied by the Farm Portal to a
nutrient budget, when modelling nutrient losses under Good Management Practice. This schedule may not
include all of the detailed figures, parameters and formulae applied by the Farm Portal to a nutrient budget
when modelling a nutrient loss under Good Management Practice. For the avoidance of doubt, Good
Management Practice Loss Rates as estimated by the Farm Portal prevail over the formulae, methodologies
and figures contained in Schedule 28.
Future updates to OVERSEER® may result in inconsistencies between the terminology used in this schedule
and the terminology used in the latest version of OVERSEER®. Inconsistencies between the terminology used
in this schedule and the terminology used in the latest version of OVERSEER® are not to be interpreted by the
reader as implying OVERSEER® settings referred to in this Schedule do not apply. The Farm Portal will be
operated in such a way as to ensure that the terminology and settings used in this schedule are applied to the
latest version of OVERSEER® with any necessary adjustments or modification required to ensure that the Farm
Portal operates as intended.
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Table s28 Good Management Practices and Modelling Rules applied by the Farm Portal
Topic
Cultivation and
Soil Structure

Good Management
Practice

OVERSEER® settings, methodologies and
rules applied by the Farm Portal to model
'Good Management Practice'
Manage farming
The following settings are applied to the
operations to minimise Blocks - Soil Profile page in OVERSEER®:
direct and indirect
losses of sediment and • In the section "Top soil texture" the
nutrients to water, and
option ‘Is compacted’ is not selected.
maintain or enhance
soil structure where
The following settings are applied to the
agronomically
Blocks - Drainage/Runoff page in
appropriate.
OVERSEER® for all pastoral blocks :
•
•

•



•


Ground Cover

Sediment,
phosphorus and
faecal bacteria

Manage periods of
exposed soil between
crops/pasture to reduce
risk of erosion, overland
flow and leaching.
Identify risk of overland
flow of sediment and
E.coli, and implement
measures to minimise
transport of these to
water bodies.

Pastoral

Pastoral

Where the "Category" selected is
'Fodder' and the "Crop Type" selected is
'Fodder Beets':
the "Cultivation practice at sowing" is
modelled at 100% conventional tillage.
For all other crops, where the "Category"
selected is 'Fodder' or 'Forage':
the "Cultivation practice at sowing" is
modelled on a pro-rata basis of 70:30
(minimum till : conventional)

Where the fallow period for a block is
greater than three months, the modelling
rules set out in Table s28.2 are applied.

All crop and fodder
blocks

The following settings are applied to the
Pastoral
Blocks -Drainage/Runoff page in OVERSEER®
for all pastoral blocks:
•
•

Environment Canterbury

All

The option 'Run-off is intercepted by a
grass filter strip' is selected.
Grass filter strips established in
accordance with the values set out in
Table s28.1.
In the section "Susceptibility to pugging
or treading damage", the option
'occasional' is selected.

The following settings are applied to the
Blocks - Fodder Crop Rotation page in
OVERSEER® for all fodder crops used in a
pastoral system:
•

Applicable farming
activities

The option ‘Run-off is intercepted by a
grass filter strip’ is selected .
Grass filter strips established in
accordance with the values set out in
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Topic

Good Management
Practice

Locate and manage
farm tracks, gateways,
water troughs, selffeeding areas, stock
camps, wallows and
other sources of runoff
to minimise risks to
water quality.

OVERSEER® settings, methodologies and
rules applied by the Farm Portal to model
'Good Management Practice'
Table s28.1.

Applicable farming
activities

The following settings are applied to the
Blocks -Drainage/Runoff page in
OVERSEER®:

Pastoral

•
•

The option 'Run-off is intercepted by a
grass filter strip' is selected.
Grass filter strips established in
accordance with the values set out in
Table s28.1.

The following settings are applied to the
Blocks - Animals page in OVERSEER®:
•

In the section "Animal Water
Connectivity" the options 'Pace Fence
line' and 'Wallows visible' are not
selected.

To the extent that is
The following settings are applied to the
compatible with land
Blocks - Animals page in OVERSEER®:
form, stock class and
intensity, exclude stock • In the section "Animal Water
from waterways.
Connectivity" the option 'Access to
streams' is not selected.

Beef/Dairy

Monitor soil
phosphorus levels and
maintain them at or
below the agronomic
optimum for the farm
system.

Cropping

The following rules are applied:
•

•

•

•
•
•

The Olsen P value is set to 20 for each
crop sown (averaged over the whole
rotation).
Any phosphorus removed in the product
and residue is replaced, taking into
account a fertiliser efficiency factor of
75%.
The phosphorus fertiliser requirements
are calculated in accordance with
Method s28.1
Phosphorus is applied in the form of
superphosphate.
Phosphorus is applied in the same
month as the crop is sown.
Phosphorus fertiliser is only applied if
the plant requirements are 5kg P/ha or
greater.

The following rules are applied:
•
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Pastoral

The Olsen P value is set to the applicable
value, as set out in Table s28.3.
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Topic

Nutrient
Management

Good Management
Practice

OVERSEER® settings, methodologies and
rules applied by the Farm Portal to model
'Good Management Practice'
• Maintenance fertiliser amounts (kg
P/ha/yr), as calculated by OVERSEER®
are used to maintain the Olsen P value.
• Maintenance Phosphorus fertiliser is
applied in the soluble form and applied
in the month of October.
• Phosphorus that is supplied in any
effluent applied is subtracted from the
maintenance Phosphorus requirement.

Applicable farming
activities

Manage the amount
The following rules are applied :
Cropping
and timing of fertiliser
inputs, taking account • Nitrogen fertiliser applied is based on
of all sources of
the deficit between the amount of
nutrients, to match
nitrogen already in the soil (e.g. from
plant requirements and
organic matter mineralisation and
minimise risk of losses.
residue) and the amount of nitrogen
taken up by the crop (driven by yield), as
calculated in accordance with Method
s28.2.
• An fertiliser inefficiency factor of 0.3 is
assumed.
• Nitrogen fertiliser is only applied where
the nitrogen requirements of the crop
are >46 kg N/ha (equivalent to 100kg
urea).
• No fertiliser is applied in the period May
to July, unless more than 75% of a
vegetable crop’s growing period occurs
within this time period.
• Where more than 75% of a vegetable
crop’s growing period occurs within May
to July:

Fertiliser is applied in the month
where uptake of nitrogen by the
crop is at its peak.
• Nitrogen fertiliser is applied in split and
equal applications.
• Nitrogen is applied in the form of urea.
• Where nitrogen is applied during sowing:
• Nitrogen fertiliser is incorporated
into soils.
• Where nitrogen is applied during the
growing period:
 Nitrogen fertiliser is surface applied.
The following rules are applied:
•
•

Environment Canterbury
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Nitrogen fertiliser is applied in
accordance with Method s28.3.
No fertiliser is applied in May, June or
6-13

Plan Change 5 to the Canterbury Land and Water Regional Plan

Topic

Irrigation and
water use

Good Management
Practice

Manage the amount
and timing of irrigation
inputs to meet plant
demands and minimise
risk of leaching and
runoff.

OVERSEER® settings, methodologies and
rules applied by the Farm Portal to model
'Good Management Practice'
July.
• Maximum fertiliser application rate is
50kg/N/ha/month for pastoral blocks.

Applicable farming
activities

The following settings are applied to the
Blocks - Irrigation Management page in
OVERSEER® for spray irrigation systems:
Spray Irrigation
In the section "Management Options":

All

•
•
•
•
•

The category "Based On" is set as 'Soil
Water Budget'
The "Strategy" selected is 'Trigger Point,
Fixed Depth Applied'
The "Management Systems" selected is
'User Defined'
The "Units" is set at '%PAW'
The "Trigger Point" is set at '50%'

The following rules are also applied to
cropping blocks:
•
•
•

Irrigation occurs in accordance with
Method s28.4
No irrigation in fallow months
No irrigation of seed crops at time of
harvest.

No irrigation of grain, dried legumes, root
vegetables and onions:
•
•

in the final growing month of crop; or
if the total nitrogen uptake of the crop is
≥96%.

Borderdyke Irrigation
The following settings are applied to the
Blocks - Irrigation Management page in
OVERSEER® for borderdyke irrigation
systems:
In the section "Management Options":
•
•
•
•

Feed
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Store, transport and

The "Outwash Management" option is
set as 'No outwash'
The "Management Systems Definition" is
set as 'User Defined'
The "Depth per application" is set at '85'
The "Return Period" is set at '14'.

The following settings are applied to the

All
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Topic

Good Management
Practice
distribute feed to
minimise wastage,
leachate and soil
damage.

OVERSEER® settings, methodologies and
rules applied by the Farm Portal to model
'Good Management Practice'
Blocks - Supplements Made page in
OVERSEER® where the supplements are
made on the farm and the "Category"
selected is 'Silage' or 'Baleage':
•

Where the "Destination" selected is
'Paddocks', 'Enterprise on Pastoral'
or 'To Storage'

The "Storage Conditions" are set to
'Average'

The option 'Supplements wrapped
or covered in plastic ' is selected.

The option 'Silage stack is used' is
selected (This setting only applies
where the category of supplement
is silage).

•

The additional OVERSEER® settings are
applied where the "Destination"
selected is 'Paddocks':

The "Utilisation" is set to 'Average'

Applicable farming
activities

The following rules are also applied:
•

Effluent from the silage stack is
contained.

The following settings are applied to the
Farm Scenario - Supplements Imported page
in OVERSEER® where supplements have
been imported on to the property:
•

Farm effluent
Have suitable storage
and waste water available to enable farm
management
effluent and waste
water to be stored
when soil conditions
are unsuitable for
application.

Environment Canterbury

Where the "Category" selected is
'Purchased':

The "Storage Conditions" are set to
'Average'

The following settings are applied to the
All
Farm Scenario -Dairy Effluent System page in
OVERSEER®:
•

In the section "Management System"
and where the option 'Holding Pond' is
selected.
 In the section "Ponds emptied
every", a value of '1' is entered.
 In the section "Liquid effluent
management" the option 'Spray
regularly' is selected.
 Where the option 'Solids are
separated out before effluent enters
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Topic

Good Management
Practice

OVERSEER® settings, methodologies and
Applicable farming
rules applied by the Farm Portal to model
activities
'Good Management Practice'
the holding pond' is selected" and
the "Separated Solids Management"
is selected the following rule applies:
 Spreading of solids does not occur
in the months of May, June or
July.
•

In the section "Management System"
where a 'Holding Pond' is not selected
and where the option 'Liquid effluent is
exported' is selected:

The "Pond Solids" management is
set to 'Spread on selected blocks'.

Apply effluent to
The following rules are applied:
pasture and crops at
depths, rates and times • The liquid effluent is applied at a rate
to minimise risk to
not exceeding 200 kgN/ha/yr (organic
water bodies.
nitrogen).
• No application of effluent or feed pad
scrapings occurs in the months of May
June or July.
Intensive winter
grazing

Select appropriate
wintering paddocks
recognising and
mitigating possible
nutrient and sediment
loss from critical source
areas.

All

The following settings are applied to the
All
Blocks -Drainage/Runoff page in OVERSEER®
for all pastoral blocks:
•
•

The option ‘Run-off is intercepted by a
grass filter strip’ is selected .
Grass filter strips established in
accordance with the values set out in
Table s28.1.

Table s28.1 Grass filter strip parameters

OVERSEER® Parameter

Modelling rule applied or value entered

Catchment Area captured (as percentage of the block)

5

Area of block in grass filter strip (%)

1

Width of strip (m)
Length of strip (m)

2
Calculated from the area and width of the
block used as the grass filter strip

Age of strip (years)
Entry condition

5
Flat entry

Percentage of flow that drains through the strip

50

Percentage of runoff that is intercepted by the strip or
runoff not in channels

50
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Table s28.2 Good Management Practice Modelling Rules for Fallow Periods

Fallow Period

Modelling Rule Applied

Irrigated
Land

Where the fallow period commences in any
month between August and May inclusive
Where the fallow period commences in June or
July inclusive

Cover crops planted in the month
following harvest
Cover crops planted in August

Dry Land

Where the fallow period commences between
December and April

Cover crops planted in April

Where the fallow period commences in June or
July

Cover crops planted in August

Where the fallow period commences in any other
month

Cover crops planted in the month
following harvest.

Table s28.3 Target Olsen P Values at Good Management Practice

Pastoral system

Target Olsen P Level

Dairy Pasture

30 for ash and sedimentary soils, 45 for peat and
pumice

Sheep, Beef and Deer Pasture on Flat Land
Sheep, Beef and Deer on Cultivatable Downs

20
20

Sheep, Beef and Deer on High and Hill
Country

15

Environment Canterbury
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Method s28.1 Methodology for the application of phosphorus fertiliser to crops under Good Management
Practice.
The phosphorus fertiliser requirement (kg P/ha/yr) of each crop (Pfert) is calculated as an O balance state,
assuming a steady state Olsen P:

Pfert is calculated to replace any Premoved in product and stover (ie residue) after taking into account the
pRetentionFactor in cultivated soils.
PRetentionFactor is a constant of the value 0.75. This is describing an average P efficiency of 75% in arable
systems in New Zealand.
To calculate the parameters in the above equations:

ResidueCoef describes how much residue would be remaining in the field after the residue disposal method
has occurred. The disposal method and associated co-efficient is set out below:
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Residue Disposal Method

Residue Coefficient (ResidueCoef)

Burnt

0.3

Grazed

0.5

Removed

0.2

Retained

1

Method s28. 2 Methodology for the application of nitrogen to crops under Good Management Practice
The fertiliser requirement of each crop (Nfert) is calculated from a nitrogen balance as:

where:
Nplant

is the amount of nitrogen the plant needs to achieve its stated yield.

FertInEff

has a value of 0.3

Nnonfert is the sum of non-fertiliser nitrogen sources that will be available to the crop, including:
Nresidue
Nsom
Nirrigation
Natmosphere
Nurine
Neffluent

nitrogen mineralised from previous crop residues and dung from grazing animals
nitrogen mineralised from soil organic matter
nitrogen dissolved in irrigation water
nitrogen dissolved in rain water and from biological fixation
nitrogen from urine of grazing animals
nitrogen from the application of liquid or solid dairy effluent.

Nurine is calculated for grazing that occurs within the duration of a crop. Nurine returns from final grazings
are not considered.
For each grazing event that is not occurring on the final month of a crop, Nurine is calculated as:

where:
Utilisation

has a value of 0.8

Urine Factor

has a value of 0.2

Nplantm

is the nitrogen uptake by the plant in the final month of grazing

Nstanding m

is the amount of nitrogen standing in crop biomass in the month of grazing

Nstanding m-1

is the amount of nitrogen standing in crop biomass in the month prior to grazing.

Environment Canterbury
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Method s28.3 Methodology for the application of nitrogen to pastoral systems under Good Management
Practice
The fertiliser requirement of permanent pastures is calculated as follows:

where:
Nplant

is the net uptake of nitrogen by the pasture when no fertiliser applications are made and is
the difference between the total pasture uptake and the pasture residues. Nplant is taken
from background calculations in OVERSEER, and is the area of pasture between urine
patches.

Neffluent

is the amount of effluent nitrogen applied to the pasture when no fertiliser applications are
made

Nirrigation

is the amount of nitrogen in the irrigation water applied to the pasture.

Fert&InEff

is a value of 0.4

Nnonfert

is the sum of other non-fertiliser nitrogen sources available to the pasture (including that
from the mineralisation of soil organic matter and biological fixation of atmospheric
nitrogen). The following Nnonfert values apply:
Overseer Pasture Type
Grass only
Lucerne
All other types
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Nnonfert (kg N/ha/yr)
125
2000
250
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Method s28.4 Methodology for the application of irrigation water by spray irrigation systems under Good
Management Practice
Irrigation water applied in accordance with the values set out below:

Irrigation System

Trigger Point for
Irrigation

Target Refill
Point.

Application Depth

Linear and Centre
Pivot systems

50% PAW 60

90% PAW 60

Minimum – 10mm

Micro-irrigation or
solid set irrigation
systems

50% PAW 60

Maximum – 40mm
90% PAW 60

Minimum – 10mm
Maximum – 65mm

Travelling irrigation 50% PAW 60
systems

90% PAW 60

Where PAW 60 is <40mm:
•

Minimum application is 10mm
(application rate unachievable
with travelling irrigation
system) change system to
Linear or Centre Pivot.

Where the PAW 6o is ≥40 mm and
<80mm:
•

Application depth is 40mm

Where the PAW 6o is ≥80 mm:
•

Sprayline irrigation
systems

50% PAW 60

90% PAW 60

Maximum application is 40mm

Where the PAW 6o is ≤40mm:
•

Minimum application is 10mm
(application rate unachievable
with travelling irrigation
system) change system to
Linear or Centre Pivot.

Where the PAW 6o is ≥40 mm and
<80mm:
•

Application depth is 35mm

Where the PAW is ≥80 mm:
•

Environment Canterbury

Maximum application is 65mm
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Revised Appendix I – Part B
(Waitaki Amendments)
Incorporates the recommended amendments to PC5 Part B
considering the response to Hearing Panel’s Questions dated the 12
August 2016 and the response to the Hearing Panel’s Questions
dated the 17 August 2016. Additionally, the recommended
amendments include the corrections made in the Officers Errata
Report, and minor amendments (consistent with the RMA, Schedule
1, Clause 16). All amendments in Red.

Environment Canterbury
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Section 15B Waitaki Sub-region73
Section 15B Waitaki Sub-region
The boundary of the Waitaki Sub-region begins at the main divide, near at 74 Aoraki/Mt Cook and the Southern
Alps/Kā Tiritiri o te Moana and encompasses a network of glacial lakes and alpine rivers that flow into the lakes
of the Mackenzie and Ahuriri basins. These waterbodies are drawn together to form the large Waitaki River
that characterises the lower half of the catchment. The Waitaki River discharges to the Pacific Ocean, on the
east coast of Canterbury approximately 22 km north of Oamaru. There is marked variability in climate and
topography throughout the sub-region, and the area supports a diverse community. In recognition of these
factors, and to ensure hydrological coherence, the Waitaki Sub-region has been divided into four freshwater
management units for the purposes of managing freshwater quality, as shown in Figure 1 and described
below.
Upper Waitaki Freshwater Management Unit
The Upper Waitaki Freshwater Management Unit encompasses the area of the Waitaki catchment above the
Waitaki Dam. This area includes the Ahuriri sub-catchment and the Haldon sub-catchment which contains the
Tekapo and Twizel groundwater basins. The Ahuriri sub-catchment includes the Ahuriri River which drains into
the Ahuriri Arm of Lake Benmore/Te Ao Mārama and Omarama Stream as well as smaller tributaries including
the Quailburn, Henburn and Willowburn Streams. The outstanding characteristics and features associated with
the Ahuriri River and its tributaries are recognised through the National Water Conservation (Ahuriri River)
Order (1990). The Haldon sub-catchment includes the glacial lakes Ōhau, Pūkaki and Tekapo/Takapo and the
water that flows through rivers, streams and canals into the Haldon Arm of Lake Benmore/Te Ao Mārama. This
includes smaller lakes such as Alexandrina, Kellands Pond/Wairepo Arm and Middleton 75which are particularly
vulnerable to nutrient enrichment 76. The middle section of the Waitaki River is dammed in three places,
forming Lakes Benmore/Te Ao Mārama, Aviemore/Mahi Tikumu and Waitaki.
Hakataramea Freshwater Management Unit
The Hakataramea Freshwater Management Unit encompasses an area of the Waitaki catchment located on
the northern side of the Waitaki River below the Waitaki Dam. This area includes the Hakataramea River and a
number of spring-fed tributaries that flow into the main stem of the Hakataramea River.
Valley and Tributaries Freshwater Management Unit 77
The Valley and Tributaries Freshwater Management Unit encompasses areas in the Waitaki catchment on the
northern and southern sides of the Waitaki River below the Waitaki Dam, and also includes the mainstem of
the Waitaki River (below the Waitaki Dam). The area on the southern side of the Waitaki River includes the
Awakino River, Otiake River, Otekaieke River and Maerewhenua River and their tributaries, while the area on
the northern side includes the mainstem and tributaries of Penticotico Stream. These rivers and streams flow
directly into the Waitaki River.

Cl 16- Minor amendment.
DoC- PC5LWRP- 1491
75
DoC – PC5LWRP-1491
76
DoC – PC5LWRP-1491
77
Cl 16- Minor amendment
73
74
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Northern Fan Freshwater Management Unit
The Northern Fan Freshwater Management Unit encompasses an area of the Waitaki catchment on the
northern side of the Lower Waitaki River. This area includes a number of tributaries that flow into the
mainstem of the Waitaki River, and several that flow to the mouth of the Waitaki River, including Whitneys
Creek and Waikākahi Stream.

Figure 1 Waitaki Freshwater Management Units

Environment Canterbury
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The Waitaki Sub-region includes the iconic Mackenzie Basin, an area recognised as nationally significant for its
diverse range of range of dryland and aquatic ecosystems, which provide habitat to a large number of
indigenous fish, invertebrates and birds. The Waitaki catchment is a distinct centre of endemism and diversity
for native species 78.
The Upper Waitaki catchment, including Aoraki/Mt Cook National Park, is a nationally and internationally
recognised nature and tourism location. The landscape values associated with the area have resulted in
tourism becoming a key component for the economy of the Upper Waitaki.
The Waitaki Sub-region is an area of shared responsibility within the takiwā of Te Rūnanga o Waihao, Te
Rūnanga o Moeraki and Te Rūnanga o Arowhenua. The Waitaki River is of paramount importance to Ngāi Tahu
as the pathway of the waters from Aoraki/Mt Cook to the sea. Ngāi Tahu's relationship with the Waitaki River
extends back to the first human habitation between 800 and 1000 years ago, and therefore the river is a
significant element of the being and identity for Ngāi Tahu.
The importance of the Waitaki area to Ngāi Tahu was acknowledged by the Crown through the Ngāi Tahu
Claims Settlement Act (1998) which identifies Aoraki/Mount Cook and eight waterbodies within the
Waitaki Sub-region as Statutory Acknowledgements. Mahinga kai values are present in surface waterbodies
throughout the Waitaki Sub-region. The Ahuriri Arm of Lake Benmore/Te Ao Mārama is closed to commercial
eeling, and a trap and transfer programme is reseeding this area with elvers (juvenile eels) for customary use.
Many sites of historical significance to Ngāi Tahu are located in the Waitaki Sub-region (7)as shown in Figure 2.

Figure 2 Ngāi Tahu Historical Sites
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Waterbodies in the Waitaki area provides essential water supplies to towns and communities, including
Tekapo, Twizel, Omarama, Kurow, Oamaru and Glenavy. The area is also a significant source of water for
irrigation on land located within and outside of the catchment and a very important source of electricity and
hydro-electricity storage nationally.
The water in the Waitaki catchment has been used to generate hydroelectricity since 1935. Between 1935 and
1985 the three main glacial lakes (Tekapo/Takapo, Pūkaki and Ōhau) were dammed and water levels of Lakes
Tekapo/Takapo and Pūkaki were 79 raised. The braided rivers of the Mackenzie Basin were diverted into manmade canals, and the upper portion of the Waitaki River dammed to create the artificial lakes of Benmore/Te
Ao Mārama, Aviemore/Mahi Tikumu and Waitaki to generate water for hydro-electricity supply. The hydroelectricity scheme comprises eight power stations with an installed capacity of 1,723 megawatts and produces
approximately 8,000 gigawatt-hours annually.
There are several irrigation schemes in the lower Waitaki catchment. The Morven-Glenavy, Ikawai Irrigation
Company is a large scheme which supplies water to the majority of landowners in the Northern Fan
Freshwater Management Unit. This includes the Waihao Downs Irrigation Scheme which is in the process of
being built. The Haka Valley Irrigation Company delivers water from the Waitaki River to approximately 1,200
hectares of land in the Hakataramea Valley.

79

DoC – PC5 LWRP-1491

Environment Canterbury

3-4

On the south side of the Waitaki River, the Kurow-Duntroon Irrigation Company (which takes water from Lake
Waitaki) and the Maerewhenua District Water Resource Company (which takes water from the Lower Waitaki
River) irrigate several thousand hectares within Canterbury. The Lower Waitaki Irrigation Scheme and the
North Otago Irrigation Company are large schemes which also take water from Lower Waitaki River, but use
that water to irrigate land within the Otago Region. There are also numerous independent irrigators on both
the north and south sides of the Waitaki River who have their own consents to irrigate, outside of the
irrigation schemes.
In the lower Waitaki catchment several large irrigation schemes exist, including the Morven Glenavy Irrigation
Scheme which supplies irrigation water to the majority of land owners in the Northern Fan Area, and the
proposed Waihao Downs Irrigation Scheme which has resource consent to irrigate land within the
catchment. Infrastructure to supply water via the Waihao Downs Irrigation Scheme is currently in the process
of being built, and once completed the scheme will commence supplying water to shareholders. On the south
side of the Waitaki River, an area of over 10,000 hectares is supplied with water by the North Otago Irrigation
Scheme. The majority of properties supplied by the North Otago Irrigation Scheme are located within the
Otago Region. In addition to these larger irrigation schemes there are also several smaller irrigation schemes
operating within the Waitaki sub-region that collectively supply water to a significant area of land. 80
Aquaculture is significant primary industry that exists in the Mackenzie Basin. The five sites that farm salmon
within the lakes and hydro canals of the Waitaki River attract large numbers of visitors.
Zone Committee Outcomes
The Lower Waitaki South Coastal Canterbury Zone Committee led the lower Waitaki community groups
through a consultation phase during which a solutions package was developed. The package aims to protect
the high water quality in the Waitaki River, enhance biodiversity across the valley, and provide for
opportunities for new and existing business. Sub-catchment outcomes include maintaining low nitratenitrogen concentrations in waterbodies, reducing E.coli and sediment in Whitneys Creek, gradually improving
the water quality in Waikākahi Stream, and maintaining water quality in the Hakataramea catchment.
The Lower Waitaki Zone Implementation Programme Addendum 2015 records the full package of actions to be
implemented and includes both regulatory and non-regulatory recommendations. The key actions to give
effect to these recommendations include:
•

•
•
•
•

Establishing three freshwater management units (FMUs) for the lower Waitaki and setting zones
within FMUs for the purpose of nutrient management, including the Valley and Tributaries Zone
within the Valley and Tributaries FMU; the Hakataramea Hills, River and Flat Zones within the
Hakataramea FMU; and the Greater Waikākahi and Whitneys Creek Zones within the Northern Fan
FMU;
The implementation of Farm Environment Plans for all farming activities located throughout the lower
Waitaki area;
The adoption of good practices for agriculture, aquaculture, urban and industrial activities;
Restricting nitrogen losses; and
The setting of surface water flow and allocation limits for Whitneys Creek.

The Upper Waitaki Zone Committee led the Upper Waitaki community through a consultation phase during
which a solutions package was developed. The package aims to maintain the oligotrophic state of Lake
Benmore/Te Ao Mārama, maintain the ecosystem health of streams, improve mahinga kai gathering and
nohoanga, provide for the intensification of farming activities on small blocks of land within extensive
properties, and provide for consented aquaculture and opportunities for urban expansion.

80
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The Upper Waitaki Zone Implementation Programme Addendum 2015 records the full package of actions to be
implemented and includes both regulatory and non-regulatory recommendations. The key actions that give
effect to this recommendation include:
•
•
•
•
•
•

Establishing one FMU for the upper Waitaki, and setting zones within the Upper Waitaki FMU for the
purpose of nutrient management, including the Ahuriri, Upper Waitaki Hill, Haldon and Mid
Catchment Zones;
The implementation of Farm Environment Plans for farming activities;
The adoption of good practices for agriculture, aquaculture, urban and industrial activities;
Providing opportunities for the establishment or intensification of farming activities on small blocks of
land on extensive properties in order to align with The Mackenzie Agreement(8)
The setting of catchment load limits for discharges of nitrogen from urban, agricultural and
aquaculture; and
Restricting nitrogen losses.

15B.1 Waitaki Sub-region Definitions
The following definitions apply only in the Waitaki Sub-region.

Word or Phrase
Ahuriri Zone
Aquaculture
Aquaculture Nitrogen Loss
Modelling
Aquaculture Nutrient User
Group
Greater Waikākahi Zone
Hakataramea Freshwater
Management Unit
Hakataramea Flat Zone
Hakataramea River Zone
Hakataramea Hill Zone
Haldon Zone
Mid Catchment Zone
Northern Fan Freshwater
Management Unit
Nutrient User Group
Upper Waitaki Freshwater
Management Unit
Upper Waitaki Hill Zone

Environment Canterbury

Definition
means the area identified as the Ahuriri Zone on the Planning Maps.
means the farming of aquatic organisms, including but not limited to
fish, crustaceans, shellfish and plants, in a freshwater environment
means the modelling of nitrogen losses using a mass balance model
that has been supported by calibration data.
means a group of aquaculture operations in multiple ownership,
where the owners of those operations undertake aquaculture and
operate as a collective for the purposes of nutrient management.
means the area identified as the Greater Waikākahi Zone on the
Planning Maps.
means the area identified as the Hakataramea Freshwater
Management Unit on the Planning Maps.
means the area identified as the Hakataramea Flat Zone on the
Planning Maps.
means the area identified as the Hakataramea River Zone on the
Planning Maps.
means the area identified as the Hakataramea Hill Zone on the
Planning Maps.
means the area identified as the Haldon Zone on the Planning Maps.
means the area identified as the Mid Catchment Zone on the Planning
Maps.
means the area identified as the Northern Fan Freshwater
Management Unit on the Planning Maps.
means a group of properties in multiple ownership, where the owners
of those properties undertake farming activities and operate as a
collective for the purposes of nutrient management.
means the catchment identified as the Upper Waitaki Freshwater
Management Unit on the Planning Maps.
means the catchment identified as the Upper Waitaki Hill Zone on the
Planning Maps.

3-6

Word or Phrase
Upper Waitaki Nitrogen
Headroom
Valley and Tributaries
Freshwater Management
Unit
Valley and Tributaries Zone
Whitneys Creek Zone

Definition
means within the Haldon Zone or Mid Catchment Zone the maximum
nitrogen loss rate (measured in kg/ha/yr) available to a farming
activity (inclusive of their Baseline GMP Loss Rate) as estimated by
Environment Canterbury using the formula set out in Schedule 27.
means the area identified as the Valley and Tributaries Freshwater
Management Unit on the Planning Maps.
means the area identified as the Valley and Tributaries Zone on the
Planning Maps.
means the area identified as the Whitneys Creek Zone on the Planning
Maps.

15B.2 Other Regional Plans and Iinstruments that Aapply to the Waitaki Subregion.
15B.2.1 Waitaki Catchment Water Allocation Regional Plan (September 2005)
The Waitaki Catchment Water Allocation Regional Plan was prepared by the Waitaki Catchment Water
Allocation Board under the Resource Management (Waitaki Catchment) Amendment Act 2004, and controls
the taking, using, damming and diverting of water from within the Waitaki catchment.
The LWRP’s objectives, policies and rules do not apply to the matters controlled by the Waitaki Catchment
Water Allocation Regional Plan.
15B.2.2 Water Conservation Orders that apply to the Waitaki Sub-region
National Water Conservation (Ahuriri River) Order (1990).

15B.3 Iwi Management Plans that apply to the Waitaki Sub-region
Te Rūnanga o Ngāi Tahu Freshwater Policy Statement (1999).
Te Whakatau Kaupapa - Resource Management Strategy for Canterbury (1990).
Iwi Management Plan of Kati Huirapa for the area Rakaia to Waitaki (July 1992).
Kai Tahu Ki Otago (2005) 81

15B.4 Policies
The following policies apply in the Waitaki Sub-region, in addition to those set out in Section 4 of the Plan.

81

Cl 16- Minor amendment

3-7

Plan Change 5 to the Canterbury Land and Water Regional Plan
Tangata Whenua
15B.4.1

The management of Ffreshwater quality in the Waitaki Sub-region is managed to supports the
exercise of kaitiakitanga customary uses and 82, ensures that freshwater mahinga kai species are
sufficiently abundant for customary gathering and is suitable for the safe harvesting and eating of
mahinga kai. 83 to achieve the tangata whenua freshwater outcomes described in Tables 15B(a)
and 15B(b). 84

15B.4.2

Protect wāhi tapu and wāhi taonga values in the Waitaki Sub-region by avoiding or mitigating the
adverse effects of land use intensification on wāhi tapu or wāhi taonga identified in an iwi
management plan. 85

15B.4.3

Have regard to mahinga kai values for all lakes, rivers 86, wetlands and springs in the Waitaki Subregion when considering applications for resource consent to use land for a farming activity,
including the actions and timeframes described in the Farm Environment Plan.

Surface Water Flows
15B.4.4

Surface water flows are maintained in Whitneys Creek by avoiding:
(a) the transfer of any part of a surface water take from any point at or below map reference
CB19: 5410-2531 to any point on Whitneys Creek above that map reference; and
(b) avoiding any 87 future allocation of surface water upstream of map reference CB19: 54102531.

Fresh Water Management Units
15B.4.5

Management of freshwater quality in the Waitaki Sub-region is achieved through the
establishment of four Freshwater Management Units and the setting of water quality limits for
each of those areas.

Industrial Discharges
15B.4.6

Maintain water quality in the Whitneys Creek Zone by requiring nitrogen losses from industrial
discharges to not exceed the industrial nitrogen load limit specified in Table 15B(g), and where
those limits cannot be met, requiring nitrogen losses from industrial discharges to be
accommodated within the relevant nitrogen loss limits for any property receiving the discharge.

Community Wastewater
15B.4.7

Freshwater quality is maintained by:
(a)

82
83

restricting any discharge of sewage sludge, bio-solids or treated sewage effluent from a
community wastewater treatment system to the relevant nitrogen load limit in Table
15B(h), unless the exceedance is less than the nitrogen load contribution from the

Ngāi Tahu - PC5 LWRP-871
CL16- Minor amendment.

Consequential amendment to amendments recommended to matters of discretion/control relating to Iwi
management plans, Ngāi Tahu PC5LWRP-932.
86
CL16(2) Minor amendment.
87
Fonterra PC5LWRP-2131
85
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aggregation of on-site domestic wastewater treatment systems that would be replaced by
the community wastewater system; and
(b)

adoption of the best practicable option to treat and manage the discharge.

Aquaculture
15B.4.8

15B.4.9

Freshwater quality is maintained in the Waitaki Sub-region by:
(a)

restricting the location of aquaculture operations to within the Haldon Zone and the Valley
and Tributaries Zone; and

(b)

avoiding any new aquaculture development that will or is likely to exceed the load limits in
Table 15B(h) or the water quality standards in Schedule 5; and

(c)

requiring aquaculture to utilise best practicable options to minimise the loss of
contaminants.; and

(d)

including on resource consents granted for aquaculture, conditions that enable a review of
the resource consent under section 128(1)(a) of the RMA where an exceedance of the
limits in Tables 15B(c), 15B(d) and 15B(e) is identified. 88

Any application for resource consent for aquaculture will be accompanied by an Aquaculture
Environment Plan that has been prepared in accordance with Schedule 26 and the conditions of
any resource consent granted will specify:
(a)

procedures and criteria for the timely review and updating of the Aquaculture
Environment Plan; and

(b)

a requirement to meaningfully implement the Aquaculture Environment Plan; and

(c)

requirements for monitoring and reporting of monitoring information, including annual
aquaculture nitrogen loss modelling; and

(d)

requirements for the independent auditing of the Aquaculture Environment Plan and the
remediation of compliance issues raised in the audit; and

(e)

the timing of any subsequent audits.

Nutrient Management
Waitaki Sub-Region
15B.4.10

Water Quality outcomes in the Waitaki Sub-region are achieved by:
(a)

88

all farming activities minimising nutrient losses through implementation of good practice;
and

Forest & Bird – PC5LWRP 1884
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(b)

all permitted farming activities on properties greater than 10 hectares preparing and
implementing a Management Plan in accordance with Schedule 7A; and

(c)

requiring farming activities with the potential for more significant nutrient losses being
subject to hold a resource consent process which includes conditions that ensure
compliance with the water quality limits in Tables 15B(c), 15B(d) and 15B(e). 89

15B.4.11 The contribution that land management practices make to the attainment of the water quality
outcomes in the Waitaki Sub-region, is recognised by requiring a Farm Environment Plan to be part
of any application for resource consent to use land for a farming activity, and by requiring that Farm
Environment Plan to:

15B.4.12

(a)

describe the specific on-farm 90 actions that will be undertaken (and the timeframe within
which these actions will be undertaken) to implement the Good Management Practices;
and

(b)

provide an explanation of how those on-farm actions will ensure progress towards the
attainment of the management objectives and targets in Schedule 7 of this Plan.

In recognition of the need to account for changes to modelled nutrient losses as a result of
updates to OVERSEER®, on-land nitrogen limits are recalculated in accordance with the
methodology set out in Schedule 27 to ensure the limits in Table 15B(f) are not exceeded.

Consenting Considerations
15B.4.13

15B.4.14

15B.4.15

On all granted resource consents Wwithin the Waitaki Sub-region, consider granting
applications for resource consent, impose conditions that to exceed the nitrogen baseline where:
(a)

prevent the nitrogen loss calculation from exceeding the nitrogen baseline except where
that nitrogen baseline has been lawfully exceeded prior to 13 February 2016 and the
application contains evidence that the exceedance was lawful; and

(b)

limit the nitrogen loss calculation remains below to the lesser of the Good Management
Practice Loss Rate or the nitrogen loss calculation that occurred in the four years prior to
13 February 2016. 91

Within the Hakataramea Freshwater Management Unit, the Northern Fan Freshwater
Management Unit and the Valley and Tributaries Freshwater Management Unit, consider
granting applications for resource consent to exceed the nitrogen baseline where:
(a)

the land is subject to a water permit granted between 1 November 2009 and 31 August
2010 and that permit authorises the use of water for irrigation; and

(b)

the nitrogen losses from the farming activity remain below the Good Management
Practice Loss Rate for the farming activity proposed at the time the water permit was
granted. 92

Within the Hakataramea Flat Zone or Greater Waikākahi Zone, consider granting applications for
resource consent to exceed the nitrogen baseline where

Forest & Bird – PC5LWRP - 1885
DairyNZ – PC5LWRP-401, WIC – PC5LWRP-778, MGI – PC5LWRP-1015
91
WIC- PC5LWRP-793, Forest and Bird NZ PC5LWRP-1888
92
WIC- PC5LWRP-793
89
90
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15B.4.16

(a)

the application contains evidence that demonstrates that the nitrogen baseline has been
lawfully exceeded and the increased nitrogen loss is the result of irrigation or winter
grazing that has been undertaken as a permitted activity; and

(b)

the farming activity will be managed so that the nitrogen loss calculation remains below
the Good Management Practice Loss Rate. 93

Within the Waitaki Sub-region, resource consents granted for the use of land for farming
activities and the associated discharge of nutrients are restricted to a term of no more than 15
years and include conditions that enable a review of the resource consent under section
128(1)(a) of the RMA where an exceedance of the limits in Tables 15B(c), 15B(d) and 15B(e) is
identified.

Collectives
15B.4.17

Applications for a resource consent to establish a Nutrient User Group or an Aquaculture
Nutrient User Group shall describe:
(a)

the procedures and methods for recording nitrogen losses from properties or operations
within the Nutrient User Group or Aquaculture Nutrient User Group; and

(b)

the methods for redistributing nitrogen losses when a property joins or leaves a Nutrient
User Group, or when an aquaculture operation joins or leaves an Aquaculture Nutrient
User Group; and

(c)

the annual reporting requirements; and

(d)

how compliance with the actions set out in each Farm Environment Plan or Aquaculture
Environment Plan will be achieved.

94

Irrigation Schemes
15B.4.18

Within the Waitaki Sub-region, water quality is maintained by requiring:
(a)

any application for resource consent granted to an irrigation scheme or principal water
supplier for the discharge of nutrients, submitted by an irrigation scheme or principal
water supplier to describe the methods that will be used to implement the Good
Management Practices on any land that will be supplied with water by the scheme or
principal water supplier; and

(b)

any discharge permit granted to an irrigation scheme or principal water supplier 95 to be
subject to conditions that restrict the total nitrogen loss from properties that are partially
or fully supplied with water from a scheme to a limit not exceeding:
(i)

the Upper Waitaki Nitrogen Headroom applicable to those properties supplied with
water from the scheme and that are located in the Haldon Zone or Mid-Catchment
Zone;

WIC- PC5LWRP-793
Cl 16- Minor amendment
95
Consequential amendment to be consistent with recommended amendments to 4.41C
93
94
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(ii)

the nitrogen load limit specified in calculated in accordance with Schedule 27 Table
15B(f) 96 and the local in-stream and groundwater quality limits set out in Tables
15B(c) and 15B(e) for the Valley and Tributaries Zone or Whitneys Creek Zone;

(iii)

90% of the Good Management Practice Loss Rate for the part of the property within
the Greater Waikākahi Zone that is irrigated or used for winter grazing;

(iv)

90% of the Good Management Practice Loss Rate for the part of the property within
the Hakataramea River Zone that is irrigated or used for winter grazing;

(v)

the Baseline GMP Loss Rate for any area not specified above.

unless the application is for the replacement of an expiring water permit or discharge permit
that authorised intensification of land use to the extent that such intensification occurred
prior to 13 February 2016.
Upper Waitaki Freshwater Management Unit Nutrient Management Zones
15B.4.19

15B.4.20

Water quality in the Upper Waitaki Freshwater Management Unit is maintained by:
(a)

avoiding the sharing of nitrogen losses between aquaculture operations, except where the
aquaculture is located within the Haldon Zone and the operation is part of an Aquaculture
Nutrient User Group; and

(b)

restricting nitrogen losses from those operations forming part of the Aquaculture Nutrient
User Group to the sum of the consented limits of all operations forming the Aquaculture
Nutrient User Group.

FreshwWater 97 quality is maintained in the Upper Waitaki Freshwater Management Unit by:
(a)

restricting increases in nitrogen losses from farming activities in the Haldon Zone or Mid
Catchment Zone to areas of land that are not irrigated and 98 a limit not exceeding the
Upper Waitaki Nitrogen Headroom; and

(b)

avoiding the granting of any resource consent that will allow nitrogen losses from farming
activities in the Ahuriri Zone or Upper Waitaki Hill Zone to exceed the Baseline GMP Loss
Rate, except where Policy 15B.4.13 applies; and

(c)

including, on any resource consent granted for the use of land for a farming activity,
conditions that require farming activities to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than either the Baseline GMP Loss Rate or the Upper Waitaki Nitrogen Headroom
Limit; and

(d)

applying to any resource consent granted for the use of land for a farming activity, or any
permit granted for a discharge associated with an aquaculture operation or community
wastewater activity, adaptive management 99 monitoring and response conditions which

CL16- Minor amendment
CL16- Minor amendment
98
Haldon Station Ltd – PC5LWRP-1268, Mackenzie Irrigation Company – PC5LWRP-1544, J A Rietveld –
PC5LWRP-2742
99
Fonterra- PC5-2147
96
97
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aligns with the water quality limits set out in Tables 15B(c), 15B(d) and 15B(e) and relate
specifically to the effects caused by the activity. 100
15B.4.21 Maintain water quality in the Upper Waitaki Freshwater Management Unit by restricting the
sharing of nitrogen losses between properties and requiring that:
(a)

the property is part of a Nutrient User Group; and

(b)

all of the properties forming the Nutrient User Group are located within the Ahuriri Zone,
and the combined nitrogen loss calculation from those properties does not exceed their
combined Baseline GMP Loss Rate; or

(c)

all of the properties forming the Nutrient User Group are located within the Mid
Catchment or Haldon Zone, and the combined nitrogen loss calculation from those
properties does not exceed the sum of the Upper Waitaki Nitrogen Headroom associated
with those properties; or

(d)

where properties are located within the Haldon Zone or Lake Zone:

(e)

15B.4.22

(i)

the sharing of nitrogen only occurs from the Lake Zone to the Haldon Zone, or
occurs entirely within either zone; and

(ii)

the nitrogen loss calculation does not exceed the aggregated consented nitrogen
loss rate of all the properties forming the Nutrient User Group; and

(iii)

the amount of nitrogen shared by properties within the Lake Zone is not more than
the Upper Waitaki Headroom associated with the area of the property within the
Lake Zone.; and

properties that are part of a Nutrient User Group are not members of an irrigation
scheme or part of a farming enterprise. 101

Prior to Rules 5.43A, 5.46A, 5.53A, 5.54A, 15B.5.14 to 15B.5.23 becoming operative in accordance
with clause 20 of Schedule 1 to the Resource Management Act 1991, water quality outcomes are
met:
(a)

in the Haldon Zone and Mid Catchment Zone, by requiring farming activities that exceed
the average nitrogen loss that occurred on the property 102 between 1 January 2011
and 31 December 2015 to restrict their nitrogen losses calculation to no more than
1.6kgN/ha/yr above the nitrogen baseline for areas of non-irrigated land 103; and

(b)

in the Ahuriri Zone, by requiring farming activities to restrict their nitrogen losses
calculation to no more than the average nitrogen loss rate 104 that occurred on the

Meridian - PC5LWRP- 76 and Genesis - PC5LWRP-1752
Forest & Bird – PC5LWRP - 1900
25
Fonterra PC5-1207
103
Haldon Station Ltd – PC5LWRP-1268, Mackenzie Irrigation Company – PC5LWRP-1544, J A Rietveld –
PC5LWRP-2742
104
CL16- Minor amendment
100
101
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property 105 between 1 January 2011 and 31 December 2015, or the nitrogen baseline,
whichever is the greater. 106
15B.4.23

Without limiting the generality of the protection of all significant indigenous vegetation and
significant habitats of indigenous fauna and their ecosystem functions, Ssignificant indigenous
biodiversity is maintained protected 107 in the Haldon Zone and Mid Catchment Zone by:
(a)

the implementation of any relevant district council planning provisions that are notified
and take legal effect after 13 February 2016 and that require the identification and
protection of significant indigenous biodiversity; or

(b)

until such district council planning provisions are notified and take legal effect 108, requiring
as part of any application for resource consent for a farming activity to exceed the nitrogen
baseline, an assessment of environmental effects which identifies the indigenous
biodiversity values present within the application area, identifies the sites of significant
indigenous biodiversity; and demonstrates that no net loss of significant indigenous
biodiversity will occur.

Hakataramea Freshwater Management Unit
15B.4.24

Freshwater quality is maintained within the Hakataramea Freshwater Management Unit and the
Greater Waikākahi Zone by:
(a)

avoiding the granting of any resource consent that will allow nitrogen losses from farming
activities in the Hakataramea Freshwater Management Unit to exceed the Baseline GMP
Loss Rate, except where Policiesy 15B.4.13 and 15B.4.15 109 applies; and

(b)

from 2020, 110 restricting in the Hakataramea River Zone nitrogen losses for the portion of
the property within the Hakataramea River Zone within irrigated or used for winter
grazing 111 to 90% or less of the Good Management Practice Loss Rate; and 112

(c)

from 2026, restricting nitrogen losses for the portion of the property within the Greater
Waikākahi Zone, to 90% of the Good Management Practice Loss Rate, if the annual median
nitrate-nitrogen concentration for Waikākahi Stream set out in Table 15B(c) is exceeded;
and 113

(d)

requiring, in the Hakataramea Freshwater Management Unit and the Greater Waikakahi
Zone, farming activities Zone and the Hakataramea Flat Zone to operate at the Good
Management Practice Loss Rate, where that loss rate is less than the Baseline GMP Loss
rate. 114

Fonterra PC5-1207
CL16 Minor amendment
107
Mackenzie DC PC5 LWRP-366
108
Mackenzie DC- PC5 LWRP-366
109
Consequential amendment
110
Federated Farmers PC5LWRP-2555
111
Ravensdown PC5LWRP-2106
105
106

113
114

Waihuna Dairies Lts PC5LWRP-1189
CL16 Minor amendment
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Valley and Tributaries Freshwater Management Unit
15B.4.25

Freshwater quality is maintained within the Valley and Tributaries Zone Freshwater Management
Unit and Whitneys Creek Zone by:
(a)

avoiding increases in nitrogen loss from farming activities that would cause the Valley and
Tributaries Zone agricultural 115or Whitneys Creek Zone nitrogen load limit calculated in
accordance with Schedule 27 to be exceeded; and

(b)

only granting a resource consent for the use of land for 116 a farming activity to exceed the
nitrogen baseline where the application demonstrates that the local in-stream and
groundwater quality limits in Table 15B(c) and 15B(e) will not be exceeded; and

(c)

including, on any resource consent granted for the use of land for a farming activity,
conditions that:
(i)

restrict the nitrogen losses from farming activities to a rates that, in combination
with all other activities, will not cause an exceedance of the nitrogen load limit as
calculated in accordance with Schedule 27; and

(ii)

require farming activities to operate at or below the Good Management Practice
Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than either the Baseline GMP Loss Rate or the nitrogen loss limit required in
part (c)(i) of this policy. 117 agricultural load limit as calculated in accordance with
Schedule 27

Northern Fan Freshwater Management Unit
15B.4.26

15B.4.27

Freshwater quality is maintained within the Greater Waikākahi Zone by:
(a)

avoiding the granting of a resource consent that will allow the nitrogen loss calculation
from a farming activity in the Greater Waikākahi Zone to exceed the Baseline GMP Loss
Rate, except where Policies 15B.4.13 and 15B.4.15 apply; and

(a)

restricting nitrogen losses from the part of the property in the Greater Waikākahi Zone
that is irrigated or used for winter grazing, to no more than 90% of the Good Management
Practice Loss Rate.

Freshwater quality is maintained within the Whitneys Creek Zone by:
(a)

avoiding increases in nitrogen loss from farming activities that would cause the Whitneys
Creek Zone nitrogen load limit, calculated in accordance with Schedule 27, to be exceeded;
and

(b)

only granting resource consents for the use of land for a farming activity to exceed the
nitrogen baseline where the application demonstrates that the local in-stream and
groundwater quality limits in Table 15B(c) and 15B(e) will not be exceeded; and

(c)

including, on any resource consent granted for the use of land for a farming activity,
conditions that require farming activities to operate at or below the Good Management

FANZ – PC5LWRP-1700
CL16 Minor amendment
117
Fonterra – PC5 LWRP-2057
115
116
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Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than either the Baseline GMP Loss Rate or the agricultural nitrogen load limit as
calculated in accordance with Schedule 27. 118

Monitoring and Review
15B.4.28

Progress towards achieving the water quality outcomes and limits, and the effectiveness of the
methods used in Section 15B will be are periodically reviewed, using environmental monitoring
data and information on the effectiveness of Plan administration, the best available current
information, including results from monitoring, and if necessary and appropriate Section 15B will
be those methods are revised by way of plan change if necessary and appropriate. 119

15B.5 Rules
Notes:
1.

Regional Rules 5.xx and 5.xy apply in the Waitaki. 120

Industrial and Trade Wastes
Notes:

15B.5.1

1.

Regional Rules 5.91 and 5.92 apply in the Waitaki Sub-region.

2.

Rules 15B.5.1 and 15B.5.2 prevail over Regional Rule 5.92 in the Whitneys Creek Zone.

Within the Whitneys Creek Zone, the discharge of any liquid waste or sludge waste from an
industrial or trade process, including livestock processing, excluding wastewater, into or onto
land, or into or onto land in circumstances where a contaminant may enter water, that does
not meet one or more of the conditions of Regional Rule 5.91 is a discretionary activity,
provided the following condition is met:
1.

15B.5.2

The discharge does not exceed the nitrogen load limit for industrial discharges as specified
in Table 15B(g).

Within the Whitneys Creek Zone, the discharge of any liquid waste or sludge waste from an
industrial or trade process, including livestock processing, excluding wastewater, into or onto
land, or into or onto land in circumstances where a contaminant may enter water, that does
not meet the condition of Rule 15B.5.1, is a non-complying activity.

Aquaculture
Note: Rules 15B.5.3, 15B.5.4 and 15B.5.5 are new rules that apply to aquaculture in the Waitaki sub-region.
15B.5.3

The discharge of contaminants from aquaculture onto or into land in circumstances where
contaminants may enter water, or into surface water is a discretionary activity, provided the
following conditions are met:

CL16 Minor amendment.
CSI Fish & Game - PC5 LWRP-756; A Campbell - PC5LWRP-494
120
Consequential amendment in response to recommended Part A Rules 5.xx and 5.xy
118
119
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1.

The application for resource consent is accompanied by an Aquaculture Environment Plan
prepared in accordance with Schedule 26; and

2.

The discharge, in combination with the discharges from all lawfully established
aquaculture in the Haldon Zone, does not exceed the aquaculture nitrogen load limit in
Table 15B(h); and

3.

The discharge, in combination with the discharges from all lawfully established
aquaculture in the Valley and Tributaries Zone, does not exceed the nitrogen load limit in
Table 15B(f) calculated in accordance with Schedule 27 121; and

4.

The discharge, after reasonable mixing, does not cause the water quality standards in
Schedule 5 to be exceeded; and

5.

The discharge is only within the Haldon Zone or the Valley and Tributaries Zone.

15B.5.4

The discharge of contaminants from aquaculture onto or into land in circumstances where
contaminants may enter water, or into surface water that does not meet condition 1 or 5 of
Rule 15B.5.3 is a non-complying activity.

15B.5.5

The discharge of contaminants from aquaculture onto or into land in circumstances where
contaminants may enter water, or into surface water that does not meet condition 2, 3 or 4 of
Rule 15B.5.3 is a prohibited activity.

Incidental Discharges
15B.5.5A

The discharge of nutrients onto or into land in circumstances that may result in a contaminant
entering water that would otherwise contravene s15(1) of the RMA is a permitted activity,
provided the following condition is met:
1.

15B.5.5B

The land use activity associated with the discharge is authorised under Rules 15B.5.13A 15B.5.48.

The discharge of nutrients onto or into land in circumstances that may result in a contaminant
entering water that would otherwise contravene s15(1) of the RMA and does not meet
condition 1 of Rule 15B.5.5A is a non-complying activity. 122

Waitaki Sub-region Nutrient Management
15B.5.6

Despite Rules 5.43A to 5.59A and Rules 15B.5.14 to 15B.5.48, the use of land for a farming
activity in the Waitaki Sub-Region where either:
(a)

the nitrogen loss from the farming activity is being managed under a resource consent
that is held by an irrigation scheme or principal water supplier and the permit contains
conditions which limit the maximum rate or amount of nitrogen that may be leached
from the subject land; or

(b)

the land is subject to a water permit that authorises the use of water for irrigation; and

CL16- Minor amendment
122 PC5LWRP-786 WIC
121
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(c)

(i)

the permit was granted prior to 1318 123 February 2016; and

(ii)

the permit has commenced as specified in s116 of the RMA; and

(iii)

the permit is subject to conditions that specify the maximum rate of nitrogen
(kg/ha/yr) or amount of nitrogen (kg/yr) 124 that may be leached from the land;
and

(iv)

the water permit is subject to conditions which require the preparation and
implementation of a plan to mitigate the effects of the loss of nutrients to water;
or

the land is within the Valley and Tributaries Zone, Hakataramea FMU or Greater
Waikākahi and is subject to a water permit that authorises the use of water for irrigation;
and
(i)

the permit was granted between 1 November 2009 and 13 February 2016; and

(ii)

the permit has commenced as specified in s116 of the RMA; and

(iii)

the permit is subject to conditions which require the preparation and
implementation of a plan to mitigate the effects of the loss of nutrients to water
and that plan specifies auditing requirements; and

(iv)

the conditions of the permit have not been changed since 13 February 2016; and

(v)

the property is registered in the Farm Portal by 1 July 2018 and information about
the farming activity and the property is reviewed and updated by the property
owner or their agent, when a material change in the land use associated with the
farming activity occurs or not greater than every 36 months thereafter 125

is a permitted activity.
15B.5.6A

Despite Rules 5.43A to 5.59A and Rules 15B.5.14 to 15B.5.48, the use of land for a farming
activity within the Waitaki, on a property greater than 10 hectares in area, is a controlled
activity, provided the following conditions are met:
1.
2.

A Farm Environment Plan has been prepared for the property in accordance with Part A
of Schedule 7 and is submitted with the application for resource consent; and
The land is subject to a water permit that authorises the use of water for irrigation and
that water permit:
a. replaces an existing water permit that was granted prior to 18 February 2016;
and
b. is for the same activity as that authorised under the previous water permit;
and
c. includes conditions that limit the maximum rate (kg/ha/yr) or amount (kg/yr)
of nitrogen that may be leached from the subject land to a rate or amount that
does not exceed that authorised under the previous water permit; and

Glentanner Station Limited PC5LWRP-1431
Killermont Station Limited PC5LWRP-913
125
WIC- PC5LWRP-793
123
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3.

The Farm Environment Plan and nutrient budget submitted with the application for
resource consent has been prepared or reviewed by an Accredited Farm Consultant.

The CRC reserves control over the following matters:
1.
2.
3.
4.
5.
6.
7.

15B.5.7

The commencement date for the first audit of the Farm Environment Plan; and
The content, quality and accuracy of the OVERSEER® budgets provided with the
application for resource consent; and
The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and
Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the lesser of the Good Management Practice Loss Rate or the maximum rate
of nitrogen (kg/ha/yr) that may be leached from the land; and
Methods to avoid or mitigate adverse effects of the activity on surface and groundwater
quality and sources of drinking water; and
Methods to address any non-compliance identified as a result of a Farm Environment
Plan audit, including the timing of subsequent audits; and
Reporting of estimated nutrient losses and audit results of the Farm Environment Plan
to the Canterbury Regional Council. 126

Despite Rules 5.43A to 5.59A and Rules 15B.5.24 to 15B.5.48, the use of land for a farming
activity in the Hakataramea Freshwater Management Unit, Northern Fan Freshwater
Management Unit and Waitaki Valley and Tributaries Freshwater Management Unit is a
controlled activity, provided the following conditions are met:
1.

2.

The land is subject to a water permit that authorises the use of water for irrigation; and
(a)

the water permit was granted between 1 November 2009 and 31 August 2010; and

(b)

the water permit is subject to conditions which require the preparation and
implementation of a plan to mitigate the loss of nutrients to water and that plan
specifies auditing requirements; and

The nitrogen loss calculation for the property does not exceed:
(a)

the Good Management Practice Loss Rate for the farming activity proposed when
the applicant’s water permit was granted; and

(b)

within the Hakataramea River Zone and Greater Waikākahi Zone and from 1 January
2020, 90% of the Good Management Practice Loss Rate for the part of the property
used for irrigation or winter grazing authorised by the applicant's water permit.

The CRC reserves control over the following matters:
1.

The commencement date for the first audit of the Farm Environment Plan; and

2.

The content, quality and accuracy of the OVERSEER® budgets provided with the application
for resource consent; and

Killermont Station 2012 Limited PC5LWRP-936; Mackenzie Irrigation Company Ltd PC5LWRP-1532;
PC5LWRP-1534
126
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3.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

4.

Methods to ensure compliance with the Good Management Practice Loss Rates for the
farming activity or any required reductions beyond Good Management Practice; and

5.

Methods to avoid or mitigate adverse effects of the activity on surface and groundwater
quality and sources of drinking water; and

6.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of any subsequent audits; and

7.

Reporting of estimated nutrient losses and audit results of the Farm Environment Plan to
the Canterbury Regional Council; and

8.

The consistency of the proposal with Policy 15B.4.14

Irrigation Schemes
Notes:

15B.5.8

1.

Regional Rules 5.60 and 5.61 apply to irrigation schemes and principal water suppliers
within the Waitaki Sub-region.

2.

Rule 15B.5.8 prevails over Regional Rule 5.62 and applies to irrigation schemes and
principal water suppliers within the Waitaki Sub-region.

3.

New Rule 15B.5.9 applies to irrigation schemes and principal water suppliers within the
Waitaki Sub-region.

4.

Within the Waitaki, if the applicant is not an irrigation scheme or a principal water
supplier, or the holder of the discharge permit will not be an irrigation scheme or a
principal water supplier, then the discharge is assessed under Rules 15B.5.X to 15B.5.X. 127

The discharge of nutrients onto or into land where the property is supplied with water by an
irrigation scheme or principal water supplier is a discretionary activity, provided the following
conditions are met:
1.

15B.5.9

127

The application for resource consent does not include any land that is part of a Nutrient User
Group or Farming Enterprise.

The discharge of nutrients onto or into land where the property is supplied with water by an
irrigation scheme or principal water supplier that does not meet condition 1 of Rule 15B.5.8 is a
prohibited activity.

MGI- PC5LWRP- 1027
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Upper Waitaki Freshwater Management Unit
Nutrient User Groups
15B.5.10

The use of land for a farming activity on a property that forms part of a Nutrient User Group is
a discretionary activity, provided the following conditions are met:
1.

128
129

(a)

the properties forming the Nutrient User Group; and

(b)

a map showing the location of all properties forming part of the Nutrient User
Group; and

(c)

the legal description of all properties and the legal names of the property owners
forming part of the Nutrient User Group; and

(d)

the method by which nitrogen losses will be managed and accounted for within the
Nutrient User Group; and

(e)

the method by which nitrogen losses will be redistributed upon any property or any
part of any property withdrawing from the Nutrient User Group; and

2.

A Farm Environment Plan has been prepared for each property in the Nutrient User Group
in accordance with Schedule 7 and is submitted with the application for resource consent;
and

3.

The nitrogen loss calculation for the Nutrient User Group does not cause the relevant
limits set out in Tables 15B(c), 15B(d), or 15B(e) and 15B(f) 128 to be exceeded; and

4.

The aggregated nitrogen loss calculation for properties located within the Ahuriri Zone
does not exceed the aggregate of the Baseline GMP Loss Rate for those properties; and

5.

The aggregated nitrogen loss calculation for properties located within the Haldon or MidCatchment Zone does not exceed the aggregate of the Upper Waitaki Headroom available
for those properties; and

6.

For any property within a Lake Zone, the nitrogen loss calculation for the property does
not exceed the lesser of the nitrogen baseline or the Baseline GMP Loss Rate; and

7.

15B.5.11

A management plan is submitted with the application for resource consent, which sets
out:

No property within the Nutrient User Group is part of a farming enterprise or an irrigation
scheme. 129

The use of land for a farming activity that forms part of a Nutrient User Group that does not
comply with one or more of the conditions in Rule 15B.5.10 is a prohibited activity.

Cl16 Minor amendment
Forest & Bird- PC5LWRP-1900
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Aquaculture Nutrient User Groups
15B.5.12

The discharge of contaminants from aquaculture onto or into land in circumstances where
contaminants may enter water, or into surface water, as part of an Aquaculture Nutrient User
Group, is a discretionary activity, provided the following conditions are met:
1.

15B.5.13

A management plan is submitted with the application for resource consent, which sets
out:
(a)

the aquaculture operations forming the Aquaculture Nutrient User Group; and

(b)

a map showing the location of all aquaculture operations forming part of the
Aquaculture Nutrient User Group; and

(c)

the legal description of all land forming part of the aquaculture operation and the
name(s) of the legal owner(s) of each operation forming part of the Aquaculture
Nutrient User Group; and

(d)

how nitrogen losses will be managed and accounted for within the Aquaculture
Nutrient User Group; and

(e)

how any nitrogen losses will be redistributed upon any aquaculture operation or
any part of the aquaculture operation withdrawing from the Aquaculture Nutrient
User Group; and

(f)

how the Aquaculture Nutrient User Group will ensure each property complies with
the relevant limits set out in Tables 15B(c), 15B(d), 15B(hf), Schedule 5 and
calculated in accordance with Schedule 27 130; and

2.

An Aquaculture Environment Plan has been prepared for each property in the Aquaculture
Nutrient User Group in accordance with Schedule 26 and is submitted with the application
for resource consent; and

3.

The nitrogen loss rate for the Aquaculture Nutrient User Group does not exceed the
aggregate of the consented nitrogen loss rates for the aquaculture operations forming the
Aquaculture Nutrient User Group; and

4.

All of the aquaculture operations forming Aquaculture Nutrient User Group are within the
Haldon Zone.

The discharge of contaminants from aquaculture onto or into land in circumstances where
contaminants may enter water, or into surface water as part of an Aquaculture Nutrient User
Group that does not comply with one or more of the conditions in Rule 15B.5.12 is a prohibited
activity.

Lake Zones
Note: Lake Zone Regional Rules 5.49A, 5.50A, 5.51A and 5.52A apply to the use of land for a farming activity
that is located within a Lake Zone within the Waitaki Sub-region, except where those properties form part of a
nutrient user group, in which case Rules 15B.5.10 and 15B.5.11 apply.

130

CL 16- Minor amendment
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Ahuriri Zone , and Upper Waitaki Hill Zone, Hakataramea Freshwater Management Unit and
Greater Waikākahi Zone.
Notes:

15B.5.13A

1.

Rules 15B.5.13A and15B.5.13B (Use of land for a farming activity in the Ahuriri Zone or
Upper Waitaki Hill Zone) have immediate legal effect at notification of Plan Change 5.

2.

All other rules have legal effect only when they are made operative in accordance with
Clause 20 of Schedule 1 of the Resource Management Act 1991.

3.

Red Zone Regional Rules 5.43A and 5.46A apply in the Ahuriri Zone, and Upper Waitaki Hill
Zone, Hakataramea Freshwater Management Unit and Greater Waikākahi Zone.

4.

Rules 15B.5.14A prevails over Regional Red Zone Rule 5.44A in the Hakataramea
Freshwater Management Unit and Greater Waikākahi Zone 131 and Rules 15B.5.14, prevails
over Regional Red Zone Rule 5.44A, in the Ahuriri Zone and Upper Waitaki Hill Zone.

5.

Rules 15B.5.15, 15B.5.16, 15B.5.17, 15B.5.18 prevail over Regional Red Zone Rules 5.44A,
5.44B, 5.45A, 5.47A ,5.48A in the Ahuriri Zone, and Upper Waitaki Hill Zone, Hakataramea
Freshwater Management Unit and Greater Waikākahi Zone. 132

Until Rules 5.43A, 5.46A, 15B.5.6, 133 15B.5.14 to 15B.5.18 become operative in accordance with
clause 20 of Schedule 1 to the Resource Management Act 1991, the use of land for a farming
activity within the Ahuriri Zone and Upper Waitaki Hill Zone is a permitted activity, provided
the following applicable condition is met:
1.

The nitrogen loss calculation from a farming activity on a property greater than 10
hectares in area 134 does not exceed the lawful 135 average nitrogen loss that occurred on
the property 136 between 1 January 2011 and 31 December 2015, or the nitrogen baseline,
whichever is greater; or

2.

The nitrogen loss from the farming activity is managed under a resource consent that is
held by an irrigation scheme or principal water supplier and the resource consent contains
conditions which limit the maximum rate or amount of nitrogen that may be leached from
the subject land; or

3.

The land is subject to a water permit that authorises the use of water for irrigation; and
(a)

the permit was granted prior to 1318 137 February 2016; and

(b)

the permit has commenced, in accordance with section 116 of the Resource
Management Act (1991); and

Kakahu Catchment Group – PC5LWRP-2634, Craigmore Farming – PC5LWRP-2644
WIC PC5LWRP-842
133
Cl 16- Minor amendment
134
Cl 16- Minor amendment
135
Cl 16- Minor amendment
136
Consequential change to changes to Policy 15B.4.22
137 Glentanner Station Limited PC5LWRP-1431
131
132
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(c)

the permit is subject to conditions that specify the maximum rate of nitrogen
(kg/ha/yr) or amount of nitrogen (kg/yr) 138 that may be leached from the land; and

(d)

the water permit is subject to conditions which require the preparation and
implementation of a plan to mitigate the effects of the loss of nutrients to water.

15B.5.13B

Until Rules 5.43A, 5.46A, 15B.5.14 to 15B.5.18 become operative in accordance with clause 20
of Schedule 1 to the Resource Management Act 1991, the use of land for a farming activity
within the Ahuriri Zone or the Upper Waitaki Hill Zone that does not comply with any
applicable condition of Rule 15B.5.13A, is a non-complying activity.

15B.5.14

Within the Ahuriri Zone or Upper Waitaki Hill Zone, the use of land for a farming activity on a
property greater than 10 hectares in area is a permitted activity, provided the following
conditions are met:
1.

The property is registered in the Farm Portal by 1 July 201718 and information about the
farming activity and the property is reviewed and updated by the property owner or their
agent, when a material change in the land use associated with the farming activity occurs
or not greater than every 2436 months 139 thereafter; and

2.

The area of the property that is authorised to be irrigated with water is less than 50
hectares; and

3.

The area of the property used for winter grazing within the period 1 May to 1 September
does not exceed a total area of 20 hectares; and

4.

For any property with an area less than 50 hectares of irrigation or 20 hectares of winter
grazing as at 13 February 2016, there is no increase in the area of land that is irrigated with
water or used for winter grazing beyond the area of land that was irrigated or used for
winter grazing as at 13 February 2016; and

5.

A Management Plan in accordance with Schedule 7A has been prepared and is
implemented within 12 months of the rule being made operative and is supplied to the
Canterbury Regional Council on request.

15B.5.14A

Within the Hakataramea Freshwater Management Unit or Greater Waikākahi Zone, the use of
land for a farming activity on a property greater than 10 hectares in area is a permitted activity
provided the following conditions are met:

1.

The property is registered in the Farm Portal by 1 July 2018 and information about the farming
activity and the property is reviewed and updated by the property owner or their agent, when a
material change in the land use associated with the farming activity occurs or not greater than
every 36 months thereafter; and

2.

The area of the property irrigated with water is less than 50 hectares; and

138

Killermont Station Limited PC5LWRP-913
139 Consistency with recommended amendment in Part A.
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15B.5.15

3.

For any property where, as at 13 February 2016, the area of the property authorised to be
irrigated with water is less than 50 hectares, any increase in the area of the property that
is irrigated is limited to 10 hectares above that which was irrigated at 13 February 2016;
and

4.

The area of the property used for winter grazing does not exceed a total area of 20
hectares. 140

Within the Ahuriri Zone, or Upper Waitaki Hill Zone, Hakataramea Freshwater Management
Unit or Greater Waikākahi Zone the use of land for a farming activity on a property greater
than 10 hectares in area that does not comply with one or more of the conditions of Rule
15B.5.14 or Rule 15B.5.14A44 141 is a controlled activity, provided the following conditions are
met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the
Ahuriri Zone, or Upper Waitaki Hill Zone, Hakataramea Freshwater Management Unit or
Greater Waikākahi Zone does not exceed the nitrogen baseline, and from 1 July 2020 the
Baseline GMP Loss Rate; unless the nitrogen baseline was lawfully exceeded prior to 13
February 2016, and the application for resource consent demonstrates that the
exceedance was lawful; and

3.

The Farm Environment Plan and nutrient budget submitted with the application for
resource consent has been prepared or reviewed by an Accredited Farm Consultant.

The CRC reserves control over the following matters:
1.

The commencement date for the first audit of the Farm Environment Plan; and

2.

The content, quality and accuracy of the nutrient OVERSEER® budgets provided with the
application for resource consent; and

3.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

4.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding:
i. the Baseline GMP Loss Rate; andor
ii. the lesser of the Good Management Practice Loss Rate or the lawful nitrogen loss
that occurred in the four years prior to 13 February 2016; 142 and

Consequential amendment in response to recommended amendment to Rule 5.44A.
WIC PC5LWRP-842
142
CL16- Minor amendment recommended in Responses to Further Questions of Hearings Commissioners on
Council Section 42A Report (22 August 2016)
140
141

3-25

Plan Change 5 to the Canterbury Land and Water Regional Plan
5.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

6.

Methods to avoid or mitigate adverse effects of the activity on surface and groundwater
quality and sources of drinking water; and

7.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of subsequent audits; and

8.

Reporting of estimated nutrient losses and audit results of the Farm Environment Plan to
the Canterbury Regional Council, including via the Farm Portal; and

9.

The consistency of the proposal with Policy 15B.4.13.

10.

15B.5.16

Methods to exclude intensively farmed stock within 12m of the bed of the Hakataramea
River and within 5m of the bed of all tributaries; and

11.

From 2020, methods that restrict the nitrogen loss calculation to 90% of the Good
Management Practice Loss Rate for the portion of the property within Hakataramea River
Zone; and 143

12.

From 2026, methods that restrict the nitrogen loss calculation to 90% of the Good
Management Practice Loss Rate for the portion of the property within the Greater
Waikākahi Zone if the nitrate-nitrogen concentration for Waikākahi Stream set out in Table
15B(c) is exceeded. 144

Within the Ahuriri Zone,or Upper Waitaki Hill Zone, Hakataramea Freshwater Management
Unit or Greater Waikākahi Zone the use of land for a farming activity on a property greater
than 10 hectares in area that does not comply with condition 3 of Rule 15B.5.15 is a restricted
discretionary activity, provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the
Ahuriri Zone, or Upper Waitaki Hill Zone, Hakataramea Freshwater Management Unit or
Greater Waikākahi Zone does not exceed the nitrogen baseline, and from 1 July 2020 the
Baseline GMP Loss Rate; unless the nitrogen baseline was lawfully exceeded prior to 13
February 2016, and the application for resource consent demonstrates that the
exceedance was lawful.

The exercise of discretion is restricted to the following matters:

143
144

1.

The content of, compliance with, and auditing of the Farm Environment Plan; and

2.

The content, quality and accuracy of the nutrient OVERSEER® budgets provided with the
application for resource consent; and

Ravensdown PC5LWRP-2106
Hurst M J F PC5LWRP-1247; Ravensdown PC5LWRP-2198.
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3.

The actual or potential adverse effects of the activity on surface and groundwater quality
and sources of drinking water and how these will be avoided or mitigated 145; and

4.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

5.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate; and

6.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

7.

Methods to address any non-compliances identified as a result of a Farm Environment Plan
audit; and including the timing of subsequent audits; and

8.

Reporting of nutrient losses and audit results of the Farm Environment Plan to the
Canterbury Regional Council, including via the Farm Portal; and

9.

The consistency of the proposal with Policy 15B.4.13.;and

10.

Any adverse effects on mahinga kai, wāhi tapu or wāhi taonga within the Greater
Waikākahi Zone and Hakataramea Freshwater Management Unit;

11.

From 2020, methods that restrict, where necessary, the nitrogen loss calculation to 90% of
the Good Management Practice Loss Rate for the portion of the property within
Hakataramea River Zone; and 146

12

From 2026, methods that restrict the nitrogen loss calculation to 90% of the Good
Management Practice Loss Rate for the portion of the property 147 within the Greater
Waikākahi Zone if the nitrate-nitrogen concentration for Waikākahi Stream set out in Table
15B(c) is exceeded; and 148

13.

Methods to exclude intensively farmed stock within 12m of the bed of the Hakataramea
River and within 5m of the bed of all tributaries.

15B.5.17

Within the Ahuriri Zone, or Upper Waitaki Hill Zone, Hakataramea Freshwater Management
Unit or Greater Waikākahi Zone the use of land for a farming activity on a property greater
than 10 hectares in area that does not comply with condition 1 of Rule 15B.5.15 or condition 1
of Rule 15B.5.16, or the use of land for a farming activity as part of a farming enterprise that
does not comply with conditions 1 or 3 of Rule 5.46A, is a non-complying activity.

15B.5.18

Within the Ahuriri Zone, or Upper Waitaki Hill Zone, Hakataramea Freshwater Management
Unit or Greater Waikākahi Zone the use of land for a farming activity on a property greater
than 10 hectares in area that does not comply with condition 2 of Rule 15B.5.15, or condition 2
of Rule 15B.5.16, or the use of land for a farming activity as part of a farming enterprise that
does not comply with condition 2 of Rule 5.46A, is a prohibited activity.

CDHB PC5LWRP-1257 and 1262
Ravensdown PC5LWRP-2199
147
Ravensdown PC5LWRP-2106
148
Waihuna Dairies Lts PC5LWRP0 1192
145
146
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Haldon Zone and Mid Catchment Zone Rules
Notes:
1.

15B.5.18A

The following rules have immediate legal effect at notification of Plan Change 5:
(a)

Rules 15B.5.3, 15B.5.4 and 15B.5.5 (Aquaculture)

(b)

Rules 15B.5.18A,15B.5.18B and 15B.5.18C (Use of land for a farming activity in the
Haldon Zone and Mid Catchment Zone).

2.

All other rules have legal effect only when they are made operative in accordance with
Clause 20 of Schedule 1 of the Resource Management Act 1991.

3.

Rules 15B.5.18A ,15B.5.18B and 15B.5.18C will cease to have legal effect at the point at
which Rules 5.53A, 5.54A are made operative in accordance with clause 20 of Schedule 1 to
the Resource Management Act 1991.

Until Rules 5.53A, 5.54A, 15B.5.6, 149 15B.5.19 to 15B.5.23 become operative, in accordance
with clause 20 of Schedule 1 to the Resource Management Act 1991, the use of land for a
farming activity within the Haldon Zone or Mid Catchment Zone, is a permitted activity,
provided the following applicable condition is met:
1.

The nitrogen loss calculation 150 from thea farming activity on a property greater than 10
hectares does not exceed the lawful 151 average nitrogen loss that occurred on the
property 152 between 1 January 2011 and 31 December 2015, or the nitrogen baseline,
whichever is greater; or

2.

The nitrogen loss from the farming activity is being managed under a resource consent
that is held by an irrigation scheme or principal water supplier and the resource consent
contains conditions which limit the maximum rate or amount of nitrogen that may be
leached from the subject land; or

3.

The land is subject to a water permit that authorises the use of water for irrigation; and
(a)

the permit was granted prior to 1318 153 February 2016; and

(b)

the permit has commenced, as specified in s116 of the RMA; and

(c)

the permit is subject to conditions that specify the maximum rate of nitrogen
(kg/ha/yr) or amount of nitrogen (kg/yr) 154 that may be leached from the land; and

(d)

the water permit is subject to conditions which require the preparation and
implementation of a plan to mitigate the effects of the loss of nutrients to water.

CL16- Minor amendment
CL16- Minor amendment
151
CL16 -Minor amendment
152
Fonterra PC5-1207
153 Glentanner Station Limited PC5LWRP-1431
154 Killermont Station Limited PC5LWRP-936 and 922
149
150
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15B.5.18B

Until Rules 5.53A, 5.54A, 15B.5.19 to 15B.5.23 become operative in accordance with clause 20
of Schedule 1 to the Resource Management Act 1991, the use of land for a farming activity on a
property greater than 10 hectares within the Haldon Zone or Mid Catchment Zone that does
not comply with the applicable condition of Rule 15B.5.18A is a restricted discretionary activity,
provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

The nitrogen loss calculation for any part of the property that is not irrigated does not
exceed a total of 1.6kg/ha/yr above the nitrogen baseline; unless the nitrogen baseline
was lawfully exceeded prior to 13 February 2016, and the application for resource consent
demonstrates that the exceedance was lawful; and

3.

Except where areas of significant indigenous biodiversity on the property have been
identified and maintained in accordance with the relevant provisions of any district plan
that are notified and take legal effect 155 after 13 February 2016, the application for
resource consent is accompanied by an assessment, undertaken by a suitably qualified
ecologist, which identifies any areas of significant indigenous biodiversity located on the
application area, and proposes methods to avoid or mitigate any adverse effects on
significant indigenous biodiversity.

The exercise of discretion is restricted to the following matters:
1.

The content of, compliance with, and auditing of the Farm Environment Plan; and

2.

The content, quality and accuracy of the nutrient OVERSEER® budget provided with the
application for resource consent; and

3.

Any The potential adverse effects of the activity on mahinga kai,; and

4.

The potential adverse effects of the activity on wāhi tapu or wāhi taonga identified in an iwi
management plan 156; and

5.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

6.

Methods to restrict the nitrogen loss for the activity; and

7.

The actual or potential adverse effects of the activity on surface and groundwater quality
and sources of drinking water and how these will be avoided or mitigated 157; and

8.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of subsequent audits; and

9.

Reporting of estimated nutrient losses and audit results of the Farm Environment Plan to
the Canterbury Regional Council, including via the Farm Portal; and

Mackenzie DC PC%LWRP-366
Ngāi Tahu PC5LWRP-932
157
CDHB PC5LWRP-1257 and 1262
155
156
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15B.5.18C

10.

Until provisions in a district plan are notified and take legal effect 158 post 13 February
2016, the extent to which the proposal avoids or mitigates any adverse effects on any
areas of significant indigenous biodiversity.; and

11.

The consistency of the proposal with Policy 15B.4.22.

Until Rules 5.53A, 5.54A, 15B.5.19 to 15B.5.23 become operative in accordance with clause 20
of Schedule 1 of the Resource Management Act 1991, the use of land for a farming activity
within the Haldon Zone or Mid Catchment Zone that does not meet any of the conditions of
Rule 15B.5.18B, is a non-complying activity.

Notes:

15B.5.19

1.

Orange Zone Regional Rules 5.53A, and 5.54A, apply within the Haldon Zone and Mid
Catchment Zone.

2.

Rules 15B.5.19, 15B.5.20, 15B.5.21 and 15B.5.22 prevail over Regional Orange Zone Rules
5.54B, 5.55A, 5.56AA and 5.56AB in the Haldon Zone and Mid Catchment Zone.

Within the Haldon Zone or Mid Catchment Zone, the use of land for a farming activity on a
property greater than 10 hectares in area that does not comply with one or more of the
conditions of Rule 5.54A is a controlled activity, provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the
Haldon Zone or Mid Catchment Zone does not exceed the nitrogen baseline, and from 1
July 2020 the Baseline GMP Loss Rate; unless the nitrogen baseline was lawfully exceeded
prior to 13 February 2016, and the application for resource consent demonstrates that the
exceedance was lawful; and

3.

The Farm Environment Plan and nutrient budget submitted with the application for
resource consent has been prepared or reviewed by an Accredited Farm Consultant.

The CRC reserves control over the following matters:
1.

The commencement date for the first audit of the Farm Environment Plan; and

2.

The content, quality and accuracy of the nutrient OVERSEER® budget provided with the
application for resource consent; and

3.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

4.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding:
i. the Baseline GMP Loss Rate; andor

158

Mackenzie DC – PC5LWRP-366
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ii. the lesser of the Good Management Practice Loss Rate or the nitrogen loss that
occurred in the four years prior to 13 February 2016; 159 and

15B.5.20

5.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

6.

Methods to avoid or mitigate adverse effects of the activity on surface and groundwater
quality and sources of drinking water; and

7.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of subsequent audits; and

8.

Reporting of nutrient losses and audit results of the Farm Environment Plan to the
Canterbury Regional Council, including via the Farm Portal.; and

9.

The consistency of the proposal with Policy 15B.4.13.

Within the Haldon Zone or Mid Catchment Zone, the use of land for a farming activity on a
property greater than 10 hectares in area that does not comply with conditions 2 or 3 of Rule
15B.5.19 is a restricted discretionary activity, provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

The nitrogen loss calculation for the property does not exceed the Upper Waitaki Nitrogen
Headroom available to the property; and

3.

Except where areas of significant indigenous biodiversity have been identified and
maintained in accordance with the provisions of any relevant district plan that are notified
and take legal effect 160 after 13 February 2016, the application for resource consent is
accompanied by an assessment, undertaken by a suitably qualified ecologist, which
identifies any areas of significant indigenous biodiversity located on the application area,
and proposes methods to avoid or mitigate any adverse effects on significant indigenous
biodiversity.

The exercise of discretion is restricted to the following matters:
1.

The content of, compliance with, and auditing of the Farm Environment Plan; and

2.

The content quality and accuracy of the nutrient OVERSEER® budget provided with the
application for resource consent; and

3.

Any The potential adverse effects of the activity on mahinga kai,; and

4.

The potential adverse effects of the wāhi tapu or wāhi taonga identified in an iwi
management plan 161; and

CL16- Minor amendment recommended in Responses to Further Questions of Hearings Commissioners on
Council Section 42A Report (22 August 2016)
160
Mackenzie DC – PC5LWRP-366
161
CL16- Minor amendment
159
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15B.5.21

5.

The actual or potential adverse effects of the proposal on surface and groundwater quality
and sources of drinking water and how these will be avoided or mitigated 162; and

6.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

7.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Upper Waitaki Headroom; and

8.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Upper Waitaki Headroom available for the property; and

9.

Methods to address any non-compliances that are identified as a result of a Farm
Environment Plan audit, including the timing of any subsequent audits; and

10.

Reporting of nutrient losses and audit results of the Farm Environment Plan to the
Canterbury Regional Council, including via the Farm Portal; and

11.

Until biodiversity provisions in a district plan are notified and take legal effect 163 post 13
February 2016, the extent to which the proposal avoids or mitigates any adverse effects on
any areas of significant indigenous biodiversity.

Within the Haldon Zone or Mid Catchment Zone, the use of land for a farming activity as part of
a farming enterprise is a discretionary activity, provided the following conditions are met:
1.

A Farm Environment Plan has been prepared in accordance with Part A of Schedule 7 and
is submitted with the application for resource consent; and

2.

The nitrogen loss calculation for the farming enterprise does not exceed the the 164 sum of
the Upper Waitaki Nitrogen Headroom available to the properties forming the farming
enterprise; and

3.

The properties comprising the farming enterprise are in the same surface water catchment
and solely within either the Haldon Zone or Mid Catchment Zone, as shown on the
Planning Maps.

15B.5.22

Within the Haldon Zone or Mid Catchment Zone, the use of land for a farming activity on a
property greater than 10 hectares in area that does not meet condition 1 or 3 of 15B.5.19, or
condition 1 or 3 of Rule 15B.5.20, or the use of land for a farming activity as part of a farming
enterprise that does not comply with condition 1 or 3 of Rule 15B.5.21, is a non-complying
activity.

15B.5.23

Within the Haldon Zone or Mid Catchment Zone, the use of land for a farming activity on a
property greater than 10 hectares in area that does not meet condition 2 of Rule 15B.5.20, or
the use of land for a farming activity as part of a farming enterprise that does not comply with
condition 2 of Rule 15B.5.21, is a prohibited activity.

CDHB PC5LWRP-1257 and 1262
Mackenzie DC – PC5LWRP-366
164
CL16- Minor amendment.
162
163
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Hakataramea Freshwater Management Unit
Hakataramea River Zone and Hill Zone
Notes:

15B.5.24

15B.5.25

1.

Regional Red Zone Rule 5.43A applies in the Hakataramea River Zone and Hakataramea
Hill Zone.

2.

Rules 15B.5.24, 15B.5.25, 15B.5.26,15B.5.27 and 15B.5.28 and 15B.5.29 prevail over
Regional Red Zone Rules 5.44A, 5.44B, 5.45A, 5.46A, 5.47A and 5.48A in the Hakataramea
River Zone and Hakataramea Hill Zone.

3.

New Rule 15B.5.7 applies in the Hakataramea River Zone and Hakataramea Hill Zone.

In the Hakataramea River Zone or Hakataramea Hill Zone, the use of land for a farming activity
on a property greater than 10 hectares in area is a permitted activity, provided the following
conditions are met:
1.

The property is registered in the Farm Portal by 1 July 2017 and information about the
farming activity and the property is reviewed and updated by the property owner or their
agent, every 24 months thereafter; and

2.

No part of the property within the Hakataramea River Zone or Hakataramea Hill Zone is
irrigated with water; and

3.

No part of the property within the Hakataramea River Zone or Hakataramea Hill Zone is
used for winter grazing; and

4.

A Management Plan in accordance with Schedule 7A has been prepared and is
implemented within 12 months of the rule becoming operative and is supplied to the
Canterbury Regional Council on request.

Within the Hakataramea River Zone or Hakataramea Hill Zone, the use of land for a farming
activity on a property greater than 10 hectares in area that does not comply with one or more
of the conditions of Rule 15B.5.24 is a controlled activity, provided the following conditions are
met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

The nitrogen loss calculation for the part of the property within the Hakataramea River
Zone or Hakataramea Hill Zone does not exceed:
(a)

Until 30 June 2020, the nitrogen baseline, unless the nitrogen baseline was lawfully
exceeded prior to 13 February 2016; and the application for resource consent
demonstrates that the exceedance was lawful; and

(b)

From 1 July 2020:
(i)

3-33

either the Baseline GMP Loss Rate or the Good Management Practice Loss
Rate for the activity that occurred in the four years prior to 1 July 2020; and
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(ii)

3.

for that portion of the property in the Hakataramea River Zone and that was
used for winter grazing or irrigation in the four years prior to 1 July 2020, 90%
of that Good Management Practice Loss Rate figure; and

The Farm Environment Plan and nutrient budget submitted with the application for
resource consent has been prepared or reviewed by an Accredited Farm Consultant.

The CRC reserves control over the following matters:

15B.5.26

1.

The commencement date for the first audit of the Farm Environment Plan; and

2.

The content, quality and accuracy of the OVERSEER® budget provided with the application
for resource consent; and

3.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

4.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate and which require the farming activity to operate at
below the Good Management Practice Loss Rate, in any circumstance where that Good
Management Practice Loss Rate is less than the Baseline GMP Loss Rate; and

5.

Methods that restrict the nitrogen loss calculation for that portion of the property used for
winter grazing or irrigation in the Hakataramea River Zone to 90% of the Good
Management Practice Loss Rate figure; and

6.

Methods to exclude intensively farmed stock within12m of the bed of the Hakataramea
River and within 5m of the bed of all tributaries; and

7.

Methods to avoid or mitigate adverse effects of the activity on surface and groundwater
quality and sources of drinking water; and

8.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of subsequent audits; and

9.

Reporting of estimated nutrient losses and audit results of the Farm Environment Plan to
the Canterbury Regional Council; and

10.

The consistency of the proposal with Policy 15B.4.13.

Within the Hakataramea River Zone or Hakataramea Hill Zone, the use of land for a farming
activity on a property greater than 10 hectares in area that does not meet condition 3 of Rule
15B.5.25, or one or more of the conditions of Rule 15B.5.7, is a restricted discretionary activity,
provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

The nitrogen loss calculation for the part of the property within the Hakataramea River
Zone or Hakataramea Hill Zone does not exceed:
(a)

Environment Canterbury

Until 30 June 2020, the nitrogen baseline, unless the nitrogen baseline was lawfully
exceeded prior to 13 February 2016; and the application for resource consent
demonstrates that the exceedance was lawful; and
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(b)

From 1 July 2020:
(i)

either the Baseline GMP Loss Rate or the Good Management Practice Loss
Rate for the activity that occurred in the four years prior to 1 July 2020; and

(ii)

for that portion of the property in the Hakataramea River Zone and that was
used for winter grazing or irrigation in the four years prior to 1 July 2020, 90%
of that Good Management Practice Loss Rate figure.

The exercise of discretion is restricted to the following matters:

15B.5.27

1.

The content of, compliance with, and auditing of the Farm Environment Plan; and

2.

The content, quality and accuracy of the OVERSEER® budget provided with the application
for resource consent; and

3.

The potential adverse effects of the activity on mahinga kai; and

4.

The potential adverse effects of the activity on wāhi tapu or wāhi taonga identified in an
iwi management plan; and

5.

The actual or potential adverse effects of the activity on surface and groundwater quality
and sources of drinking water; and

6.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

7.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate and which require the farming activity to operate at
below the Good Management Practice Loss Rate, in any circumstance where that Good
Management Practice Loss Rate is less than the Baseline GMP Loss Rate; and

8.

Methods that restrict the nitrogen loss calculation for that portion of the property used for
winter grazing or irrigation in the Hakataramea River Zone to 90% of the Good
Management Practice Loss Rate figure; and

9.

Methods to exclude intensively farmed stock within 12m of the bed of the Hakataramea
River and within 5m of the bed of all tributaries; and

10.

Methods to address any non-compliances identified as a result of a Farm Environment Plan
audit; and including the timing of subsequent audits; and

11.

Reporting of nutrient losses and audit results of the Farm Environment Plan to the
Canterbury Regional Council; and

12.

The consistency of the proposal with Policy 15B.4.13.

Within the Hakataramea River Zone or Hakataramea Hill Zone the use of land for a farming
activity as part of a farming enterprise is a discretionary activity, provided the following
conditions are met:
1.
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A Farm Environment Plan has been prepared for the farming enterprise in accordance with
Part A of Schedule 7 and is submitted with the application for resource consent; and

Plan Change 5 to the Canterbury Land and Water Regional Plan
2.

3.

The nitrogen loss calculation for the farming enterprise does not exceed:
(a)

Until 30 June 2020, the nitrogen baseline; and

(b)

From 1 July 2020
(i)

either the Baseline GMP Loss Rate or the Good Management Practice Loss
Rate for the activity that occurred in the four years prior to 1 July 2020; and

(ii)

for that portion of those properties in the Hakataramea River Zone and that
was used for winter grazing or irrigation in the four years prior to 1 July 2020,
90% of that Good Management Practice Loss Rate figure.

The properties comprising the farming enterprise are solely within Hakataramea River
Zone or Hakataramea Hill Zone, as shown on the Planning Maps.

15B.5.28

Within the Hakataramea River Zone or Hakataramea Hill Zone, the use of land for a farming
activity on a property greater than 10 hectares in area that does not meet condition 1 of Rule
15B.5.25, or condition 1 of Rule 15B.5.26, or the use of land for a farming activity as part of a
farming enterprise that does not comply with condition 1 of Rule 15B.5.27, is a non-complying
activity.

15B.5.29

Within the Hakataramea River Zone or Hakataramea Hill Zone, the use of land for a farming
activity on a property greater than 10 hectares in area that does not meet condition 2 of Rule
15B.5.25, or condition 2 of Rule 15B.5.26, or the use of land for a farming activity as part of a
farming enterprise that does not comply with conditions 2 or 3 of Rule 15B.5.27, is a prohibited
activity.

Hakataramea Flat Zone
Notes:

15B.5.30

1.

Regional Red Zone Rules 5.43A 5.44A ,5.46A, apply in the Hakataramea Flat Zone.

2.

Rules 15B.5.30, 15B.5.31, 15B.5.32 and 15B.5.33 prevail over Rules 5.44B, 5.45A, 5.47A and
5.48A in the in the Hakataramea Flat Zone.

3.

New Rule 15B.5.7 applies in the Hakataramea Flat Zone.

Within the Hakataramea Flat Zone, the use of land for a farming activity on a property greater
than 10 hectares in area that does not comply with one or more of the conditions of Rule 5.44A
is a controlled activity, provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the
Hakataramea Flat Zone does not exceed the nitrogen baseline, and from 1 July 2020 the
Baseline GMP Loss Rate; unless the nitrogen baseline was lawfully exceeded prior to 13
February 2016, and the application for resource consent demonstrates that the
exceedance was lawful; and

3.

The Farm Environment Plan and nutrient budget submitted with the application for
resource consent has been prepared or reviewed by an Accredited Farm Consultant.

Environment Canterbury
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The CRC reserves control over the following matters:

15B.5.31

1.

The commencement date for the first audit of the Farm Environment Plan; and

2.

The content, quality and accuracy of the OVERSEER® budget provided with the application
for resource consent; and

3.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

4.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate; and

5.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

6.

Methods to avoid or mitigate adverse effects of the activity on surface and groundwater
quality and sources of drinking water; and

7.

Methods to exclude intensively farmed stock within 12m of the bed of the Hakataramea
River and within 5m of the bed of all tributaries; and

8.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of subsequent audits; and

9.

Reporting of estimated nutrient losses and audit results of the Farm Environment Plan to
the Canterbury Regional Council; and

10.

The consistency of the proposal with Policy 15B.4.13.

Within the Hakataramea Flat Zone, the use of land for a farming activity on a property greater
than 10 hectares in area that does not meet condition 2 or 3 of Rule 15B.5.30, or one or more
of the conditions of Rule 15B.5.7, is a restricted discretionary activity, provided the following
conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the
Hakataramea Flat Zone does not exceed the nitrogen baseline, and from 1 July 2020 the
Baseline GMP Loss Rate; unless the nitrogen baseline was lawfully exceeded and the
application for resource consent demonstrates that the exceedance was lawful.

The exercise of discretion is restricted to the following matters:
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1.

The content of, compliance with, and auditing of the Farm Environment Plan; and

2.

The content, quality and accuracy of the OVERSEER® budget provided with the application
for resource consent; and

3.

The potential adverse effects of the activity on mahinga kai; and

Plan Change 5 to the Canterbury Land and Water Regional Plan
4.

The potential adverse effects of the activity on wāhi tapu or wāhi taonga identified in an
iwi management plan; and

5.

The actual or potential adverse effects of the activity on surface and groundwater quality
and sources of drinking water; and

6.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

7.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate; and

8.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

9.

Methods to exclude intensively farmed stock within 12m of the bed of the Hakataramea
River and within 5m of the bed of all tributaries; and

10.

Methods to address any non-compliances identified as a result of a Farm Environment Plan
audit; and including the timing of subsequent audits; and

11.

Reporting of nutrient losses and audit results of the Farm Environment Plan to the
Canterbury Regional Council; and

12.

The consistency of the proposal with Policy 15B.4.15.

15B.5.32

Within the Hakataramea Flat Zone, the use of land for a farming activity on a property greater
than 10 hectares in area that does not meet condition 1 of Rule 15B.5.30, or condition 1 of
Rule15B.5.31, or the use of land for a farming activity as part of a farming enterprise that does
not meet conditions 1 or 3 of Rule 5.46A, is a non-complying activity.

15B.5.33

Within the Hakataramea Flat Zone, the use of land for a farming activity on a property greater
than 10 hectares in area that does not meet condition 2 of Rule 15B.5.31, or the use of land for
a farming activity as part of a farming enterprise that does not meet condition 2 of Rule 5.46A,
is a prohibited activity. 165

Valley and Tributaries Freshwater Management Unit
Valley and Tributaries Zone and Whitneys Creek Zone
Notes:

165

1.

Regional Green Zone Rule 5.57A, 5.57B applyies in the Valley and Tributaries Zone and the
Whitneys Creek Zone.

2.

Rules 15B.5.33A, 15B.5.34,15B.5.35,15B.5.36, 15B.5.37 and 15B.5.38 prevail over Regional
Green Zone Rules 5.57C, 5.58A, 5.58B and 5.59A in the Valley and Tributaries Zone and the
Whitneys Creek Zone.

3.

Rule 15B.5.7 applies in the Valley and Tributaries Zone and the Whitneys Creek Zone.

Kakahu Catchment Group – PC5LWRP-2634, Craigmore Farming – PC5LWRP-2644

Environment Canterbury
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15B.5.33A

Within the Valley and Tributaries Zone and Whitneys Creek Zone, the use of land for a farming
activity on a property greater than 10 hectares in area is a permitted activity provided the
following conditions are met:
1.

The property is registered in the Farm Portal by 1 January 2017 and information about the
farming activity and the property is reviewed and updated by the property owner or their
agent, when a material change in the land use associated with the farming activity occurs
or not later than every 36 months thereafter; and

2.

The area of the property irrigated with water is less than 50 hectares; and

3.

The area of the property used for winter grazing is less than:

4.

15B.5.34

(a)

10 hectares, for any property less than 100 hectares in area; or

(b)

10% of the area of the property, for any property of between 100 hectares and 600
hectares in area; or

(c)

60 hectares, for any property greater than 600 hectares in area; and

A Management Plan in accordance with Schedule 7A has been prepared and is
implemented within 12 months of the rule being made operative and is supplied to the
Canterbury Regional Council on request.

Within the Valley and Tributaries Zone or Whitneys Creek Zone, the use of land for a farming
activity on a property greater than 10 hectares in area that does not comply with one or more
of the conditions of Rule 15B.5.33A57B 166 is a controlled activity provided the following
conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the
Valley and Tributaries Zone or Whitneys Creek Zone does not exceed the nitrogen
baseline, and from 1 July 2020 the Baseline GMP Loss Rate; unless the nitrogen baseline
was lawfully exceeded prior to 13 February 2016, and the application for resource consent
demonstrates that the exceedance was lawful; and

3.

The Farm Environment Plan and nutrient budget submitted with the application for
resource consent has been prepared or reviewed by an Accredited Farm Consultant.

The CRC reserves control over the following matters:

166

1.

The commencement date for the first audit of the Farm Environment Plan; and

2.

The content, quality and accuracy of the nutrient OVERSEER® budget provided with the
application for resource consent; and

3.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

WIC PC5LWRP-842
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Plan Change 5 to the Canterbury Land and Water Regional Plan
4.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding:
i. the Baseline GMP Loss Rate; andor
ii. the lesser of the Good Management Practice Loss Rate or the nitrogen loss that
occurred in the four years prior to 13 February 2016; 167 and

5.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and

6.

Methods to avoid or mitigate adverse effects of the activity on surface and groundwater
quality and sources of drinking water; and

7.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of subsequent audits; and

8.

Reporting of estimated nutrient losses and audit results of the Farm Environment Plan to
the Canterbury Regional Council, including via the Farm Portal; and

9.

The consistency of the proposal with Policy 15B.4.13.

10.

15B.5.35

Within the Whitneys Creek Zone, methods to ensure compliance with the Good
Management Practice Loss Rates for the farming activity, inclusive where relevant, of any
nitrogen from any industrial discharge 168.

Within the Valley and Tributaries Zone or Whitneys Creek Zone, the use of land for a farming
activity on a property greater than 10 hectares in area that does not meet condition 2 or 3 of
Rule 15B.5.34, or one or more of the conditions of Rule 15B.5.7, is a restricted discretionary
activity provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent.

2.

The nitrogen loss from the farming activity does not cause the Valley and Tributaries Zone
or Whitneys Creek Zone agricultural nitrogen load limit calculated in accordance with
Schedule 27 to be exceeded.

The exercise of discretion is restricted to the following matters:
1.

The commencement date for the first audit of the Farm Environment Plan; and

2.

The content, quality and accuracy of the nutrient OVERSEER® budget provided with the
application for resource consent; and

CL16- Minor amendment recommended in Responses to Further Questions of Hearings Commissioners on
Council Section 42A Report (22 August 2016)
168
Kakahu Catchment Group – PC5LWRP 2634; Craigmore Farming – PC5LWRP 2644
167

Environment Canterbury
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15B.5.36

3.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

4.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the agricultural nitrogen lossad limit, calculated in accordance with Policy
15B.4.25(c)(i) Schedule 27 for the relevant zone that the property is located in 169; and

5.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the agricultural nitrogen load limit maximum amount of nitrogen loss from the
farming activity, calculated in accordance with Schedule 27 170; and

6.

Methods to avoid or mitigate The actual or potential 171 adverse effects of the activity on
surface and groundwater quality and sources of drinking and how these will be avoided or
mitigated 172; and

7.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of subsequent audits; and

8.

Reporting of estimated nutrient losses and audit results of the Farm Environment Plan to
the Canterbury Regional Council; and

9.

Methods to ensure compliance with the in-stream and groundwater concentration limits in
Tables 15B(c) and 15B(e) for the applicable node.; and

10.

Within the Whitney Creek Zone, any adverse effects on mahinga kai, wāhi tapu or wāhi
taonga; and 173

11.

Within the Whitney Creek Zone, methods to ensure compliance with the Good
Management Practice Loss Rates for the farming activity, inclusive where relevant, of any
nitrogen from any industrial discharge 174.

Within the Valley and Tributaries Zone or Whitneys Creek Zone the use of land for a farming
activity as part of a farming enterprise is a discretionary activity, provided the following
conditions are met:
1.

A Farm Environment Plan has been prepared in accordance with Part A of Schedule 7 and
is submitted with the application for resource consent; and

2.

The nitrogen loss calculation for the farming enterprise does not cause the Valley and
Tributaries Zone or Whitneys Creek Zone nitrogen load limit in Table 15B(f) and 175
calculated in accordance with Schedule 27 to be exceeded; and

3.

The properties comprising the farming enterprise are located in the same surface water
catchment and within the Valley and Tributaries Zone or Whitneys Creek Zone, as shown
on the Planning Maps.

Fonterra – PC5LWRP-2057
Kakahu Catchment Group – PC5 LWRP 2634; Craigmore Farming – PC5 LWRP 2644
171
Mackenzie DC- PC5LWRP-372
172
CDHB PC5LWRP-1257 and 1262
169
170

174
175

Kakahu Catchment Group – PC5 LWRP 2634; Craigmore Farming – PC5 LWRP 2644
Cl 16- Minor amendment
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Plan Change 5 to the Canterbury Land and Water Regional Plan
15B.5.37

Within the Valley and Tributaries Zone or Whitneys Creek Zone, the use of land for a farming
activity on a property greater than 10 hectares in area that does not meet condition 1 of Rule
15B.5.34, or condition 1 of 15B.5.35, or the use of land for a farming activity as part of a
farming enterprise that does not comply with condition 1 of Rule 15B.5.36, is a non-complying
activity.

15B.5.38

Within the Valley and Tributaries Zone or Whitneys Creek Zone, the use of land for a farming
activity on a property greater than 10 hectares in area that does not meet condition 2 of Rule
15B.5.35, or the use of land for a farming activity as part of a farming enterprise that does not
comply with conditions 2 or 3 of Rule 15B.5.36, is a prohibited activity.

Northern Fan Freshwater Management Unit
Greater Waikākahi Zone
Notes:

15B.5.39

1.

Regional Red Zone Rules 5.43A and 5.44A, apply in the Greater Waikākahi Zone.

2.

Rules 15B.5.39, 15B.5.40, 15B.5.41, 15B.5.42 and 15B.5.43 prevail over Regional Red Zone
Rules 5.44B, 5.45A, 5.46A, 5.47A and 5.48A in the Greater Waikākahi Zone.

3.

Rule 15B.5.7 applies in the Greater Waikākahi Zone.

Within the Greater Waikākahi Zone, the use of land for a farming activity on a property greater
than 10 hectares in area that does not comply with one or more of the conditions of Rule 5.44A
is a controlled activity, provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

The nitrogen loss calculation for the part of the property within the Greater Waikākahi
Zone does not exceed:

3.

(a)

Until 30 June 2020, the nitrogen baseline, unless the nitrogen baseline was lawfully
exceeded prior to 13 February 2016; and the application for resource consent
demonstrates that the exceedance was lawful; and

(b)

From 1 July 2020:
(i)

either the Baseline GMP Loss Rate or the Good Management Practice Loss
Rate for the activity that occurred in the four years prior to 1 July 2020; and

(ii)

for that portion of the property in the Greater Waikākahi Zone and that was
used for winter grazing or irrigation in the four years prior to 1 July 2020, 90%
of that Good Management Practice Loss Rate figure; and

The Farm Environment Plan and nutrient budget submitted with the application for
resource consent has been prepared or reviewed by an Accredited Farm Consultant.

The CRC reserves control over the following matters:
1.

The commencement date for the first audit of the Farm Environment Plan; and

Environment Canterbury
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15B.5.40

2.

The content, quality and accuracy of the OVERSEER® budget provided with the application
for resource consent; and

3.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

4.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate and which require the farming activity to operate at
below the Good Management Practice Loss Rate, in any circumstance where that Good
Management Practice Loss Rate is less than the Baseline GMP Loss Rate; and

5.

Methods that restrict the nitrogen loss calculation for that portion of the property used for
winter grazing or irrigation in the Greater Waikākahi Zone to 90% of the Good
Management Practice Loss Rate figure; and

6.

Methods to avoid or mitigate adverse effects of the activity on surface and groundwater
quality and sources of drinking water; and

7.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of subsequent audits; and

8.

Reporting of estimated nutrient losses and audit results of the Farm Environment Plan to
the Canterbury Regional Council; and

9.

The consistency of the proposal with Policy 15B.4.13.

Within the Greater Waikākahi Zone, the use of land for a farming activity on a property greater
than 10 hectares in area that does not meet conditions 2 or 3 of Rule 15B.5.39, or one or more
of the conditions of Rule 15B.5.7, is a restricted discretionary activity, provided the following
conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

1.

The nitrogen loss calculation for the part of the property within the Greater Waikākahi
Zone does not exceed:
(a)

Until 30 June 2020, the nitrogen baseline; unless the nitrogen baseline was lawfully
exceeded, and the application for resource consent demonstrates that the
exceedance was lawful; and

(b)

From 1 July 2020:
(i)

either the Baseline GMP Loss Rate or the Good Management Practice Loss
Rate for the activity that occurred in the four years prior to 1 July 2020; and

(ii)

for that portion of the property in the Greater Waikākahi Zone and that was
used for winter grazing or irrigation in the four years prior to 1 July 2020, 90%
of that Good Management Practice Loss Rate figure.

The exercise of discretion is restricted to the following matters:
1.
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The commencement date for the first audit of the Farm Environment Plan; and

Plan Change 5 to the Canterbury Land and Water Regional Plan

15B.5.41

2.

The content, quality and accuracy of the OVERSEER® budget provided with the application
for resource consent; and

3.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

4.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate and which require the farming activity to operate at
below the Good Management Practice Loss Rate, in any circumstance where that Good
Management Practice Loss Rate is less than the Baseline GMP Loss Rate; and

5.

Methods that restrict the nitrogen loss calculation for that portion of the property used for
winter grazing or irrigation in the Greater Waikākahi Zone to 90% of the Good
Management Practice Loss Rate figure;; and

6.

Methods to avoid or mitigate adverse effects of the activity on surface and groundwater
quality and sources of drinking water; and

7.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of subsequent audits; and

8.

Reporting of estimated nutrient losses and audit results of the Farm Environment Plan to
the Canterbury Regional Council; and

9.

The consistency of the proposal with Policy 15B.5.15.

Within the Greater Waikākahi Zone the use of land for a farming activity as part of a farming
enterprise is a discretionary activity, provided the following conditions are met:
1.

A Farm Environment Plan has been prepared in accordance with Part A of Schedule 7 and
is submitted with the application for resource consent; and

2.

The nitrogen loss calculation for the farming enterprise within the Greater Waikākahi Zone
does not exceed:

3.

15B.5.42

(a)

Until 30 June 2020, the nitrogen baseline; unless the nitrogen baseline was lawfully
exceeded, and the application for resource consent demonstrates that the
exceedance was lawful; and

(b)

From 1 July 2020:
(i)

either the Baseline GMP Loss Rate or the Good Management Practice Loss
Rate for the activity that occurred in the four years prior to 1 July 2020; and

(ii)

for that portion of the property in the Greater Waikākahi Zone and that was
used for winter grazing or irrigation in the four years prior to 1 July 2020, 90%
of that Good Management Practice Loss Rate figure.

The properties comprising the farming enterprise are located in the Greater Waikākahi
Zone, as shown on the Planning Maps.

Within the Greater Waikākahi Zone, the use of land for a farming activity on a property greater
than 10 hectares in area that does not meet condition 1 of Rule 15B.5.39, or condition 1 of Rule

Environment Canterbury
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15B.5.40, or the use of land for a farming activity as part of a farming enterprise that does not
comply with condition 1 of Rule 15B.5.41, is a non-complying activity.
15B.5.43

Within the Greater Waikākahi Zone, the use of land for a farming activity on a property greater
than 10 hectares in area that does not meet condition 2 of Rule 15B.5.40, or the use of land for
a farming activity as part of a farming enterprise that does not comply with conditions 2 or 3 of
Rule 15B.5.41, is a prohibited activity.

Whitneys Creek Zone
Notes:

15B.5.44

1.

Regional Green Zone Rules 5.57A, 5.57B apply in the Whitneys Creek Zone.

2.

Rules 15B.5.44, 15B.5.45, 15B.5.46, 15B.5.47 and 15B.5.48 prevail over Regional Rules
5.57C, 5.58A, 5.58B and 5.59A in the Whitneys Creek Zone.

3.

Rule 15B.5.7 applies in the Whitneys Creek Zone.

Within the Whitneys Creek Zone, the use of land for a farming activity on a property greater
than 10 hectares in area that does not comply with one or more of the conditions of Rule 5.57B
is a controlled activity provided the following conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

Until 30 June 2020, the nitrogen loss calculation for the part of the property within the
Whitneys Creek Zone does not exceed the nitrogen baseline, and from 1 July 2020 the
Baseline GMP Loss Rate; unless the nitrogen baseline was lawfully exceeded prior to 13
February 2016, and the application for resource consent demonstrates that the
exceedance was lawful; and

3.

The Farm Environment Plan and nutrient budget submitted with the application for
resource consent has been prepared or reviewed by an Accredited Farm Consultant.

The CRC reserves control over the following matters:
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1.

The commencement date for the first audit of the Farm Environment Plan; and

2.

The content, quality and accuracy of the OVERSEER® budget provided with the application
for resource consent; and

3.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

4.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate; and

5.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the Baseline GMP Loss Rate; and
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6.

Methods to ensure compliance with the Good Management Practice Loss Rates for the
farming activity, inclusive where relevant, of any nitrogen received from any industrial
discharge; and

7.

Methods to avoid or mitigate adverse effects of the activity on surface and groundwater
quality and sources of drinking water; and

8.

Methods to address any non-compliance identified as a result of a Farm Environment Plan
audit, including the timing of subsequent audits; and

9.

Reporting of estimated nutrient losses and audit results of the Farm Environment Plan to
the Canterbury Regional Council; and

10.

The consistency of the proposal with Policy 15B.4.13.

Within the Whitneys Creek Zone, the use of land for a farming activity on a property greater
than 10 hectares in area that does not meet condition 2 or 3 of Rule 15B.5.44, or one or more
of the conditions of Rule 15B.5.7, is a restricted discretionary activity, provided the following
conditions are met:
1.

A Farm Environment Plan has been prepared for the property in accordance with Part A of
Schedule 7 and is submitted with the application for resource consent; and

2.

The nitrogen loss from the farming activity does not cause the Whitneys Creek Zone
nitrogen load limit calculated in accordance with Schedule 27 to be exceeded.

The exercise of discretion is restricted to the following matters:
1.

The content of, compliance with, and auditing of the Farm Environment Plan; and

2.

The content, quality and accuracy of the OVERSEER® budget provided with the application
for resource consent; and

3.

The potential adverse effects of the activity on mahinga kai; and

4.

The potential adverse effects of the activity on wāhi tapu or wāhi taonga identified in an
iwi management plan; and

5.

The actual or potential adverse effects of the activity on surface and groundwater quality
and sources of drinking water; and

6.

The timing of any actions or good management practices proposed to achieve the
objectives and targets described in Schedule 7; and

7.

Methods that limit the nitrogen loss calculation for the farming activity to a rate not
exceeding the Baseline GMP Loss Rate; and

8.

Methods that require the farming activity to operate at or below the Good Management
Practice Loss Rate, in any circumstance where that Good Management Practice Loss Rate is
less than the agricultural load limit, calculated in accordance with Schedule 27; and

9.

Methods to ensure compliance with the Good Management Practice Loss Rates for the
farming activity, inclusive where relevant, of any nitrogen received from any industrial
discharge; and
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10.

Methods to address any non-compliances identified as a result of a Farm Environment Plan
audit; including the timing of subsequent audits; and

11.

Reporting of nutrient losses and audit results of the Farm Environment Plan to the
Canterbury Regional Council; and

12.

Methods to ensure compliance with the in-stream and groundwater concentration limits in
Tables 15B(c) and 15B(e) for the applicable node.

Within the Whitneys Creek Zone the use of land for a farming activity as part of a farming
enterprise is a discretionary activity, provided the following conditions are met:
1.

A Farm Environment Plan has been prepared in accordance with Part A of Schedule 7 and
is submitted with the application for resource consent; and

2.

The nitrogen loss from the farming activity does not cause the Whitneys Creek Zone
nitrogen load limit calculated in accordance with Schedule 27 to be exceeded; and

3.

The properties comprising the farming enterprise are located in the same surface water
catchment and within the Whitneys Creek Zone, as shown on the Planning Maps.

15B.5.47

Within the Whitneys Creek Zone,the use of land for a farming activity on a property greater
than 10 hectares in area that does not meet condition 1 of Rule 15B.5.44, or condition 1 of Rule
15B.5.45, or the use of land for a farming activity as part of a farming enterprise that does not
comply with condition 1 of Rule 15B.5.46, is a non-complying activity.

15B.5.48

Within the Whitneys Creek Zone,the use of land for a farming activity on a property greater
than 10 hectares in area that does not meet condition 2 of Rule 15B.5.45, or the use of land for
a farming activity as part of a farming enterprise that does not comply with conditions 2 or 3 of
Rule 15B.5.46, is a prohibited activity.

Whitneys Creek Transfer of Water Permit
Notes

15B.5.49

1.

Rule 15B.5.49 applies as an addition to Regional Rule 5.133 to Whitneys Creek.

2.

Rule 15B.5.50 is a new rule which applies to Whitneys Creek.

Regional Rule 5.133 applies to the temporary or permanent transfer, in whole or in part, of a
water permit to take or use of surface water from Whitneys Creek, with the additional
condition:
1.

15B.5.50
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The point of take remains at or downstream of map reference CB19:5410-2531.

The temporary or permanent transfer, in whole or in part, of a water permit to take or use of
surface water from Whitneys Creek that does meet condition 1 of Rule 15B.5.49 is a prohibited
activity.

Plan Change 5 to the Canterbury Land and Water Regional Plan

15B.6 Freshwater Outcomes
The following table sets out the fresh water outcomes, in combination with Policies 4.3 and 4.4, for rivers in the Waitaki Sub-region that are to be maintained where the outcomes are already met, or achieved by 2030 where they are not currently met.
Where existing water quality is better than the outcome, the outcome is to maintain that water quality.
Table 15B(a) - Freshwater Outcomes for Waitaki Rivers to be achieved by 2030

Ecological Health Attributes
Freshwater
Management
Unit

River Type

Macrophyte Attributes

QMCI2
(min
score)

Dissolved
oxygen (min
saturation
[%])

Temp.
(Max)
[degrees C]

6

90

1920

Emergent
macrophytes
[max cover of
bed] [%]

Natural State
Upper Waitaki

Valley and
Tributaries

Hakataramea

Northern Fan
Catchment

Total
macrophytes
[max cover of
bed] [%]

Periphyton Attributes
Chlorophyll
a [mg chla/m2]5

Filamentous
Algae
>20mm [max
cover of bed

Rivers are maintained in a natural state
Alpine-upland
Hill-fed upland
Hill-fed lower
Lake-fed1
Spring-fed
upland
Hill-fed lower
Lake-fed
Spring fed plains

5

8070

Hill-fed lower

6

90

Spring-fed lower
basin
Hill-fed lower
Spring-fed plains

5

176

No Values Set

No Values Set

50

10

200

30

20

30

50

10

No Values Set

No Values Set

200

30

Siltation
Attribute
Fine
sediment
<2mm
diameter
[max cover
of bed] [%]

Cyanobacteria
mat
cover
[%]

10
15

20

Good

2050 177

Good to
Fair
Good

10

20504178
20

15

2050 179

30

50

10
20

No Value Set

No Value Set

15

5

30

30

10

6

No Value Set

No Value Set

15

30

50

20

180

8070 181

Human Health for Recreation Attributes
SFR G3

Tangata Whenua
Attribute

E.Coli [E.coli/100ml
Annual
Median

Good to
Fair
Good
No Value
Set
Good to
Fair
Fair

<260

95th Percentile

<260
<540
<260

<540

Freshwater
mahinga kai
species
sufficiently
abundant for
customary
gathering, water
quality is suitable
for their safe
harvesting, and
they are safe to
eat

Good to
Fair
No Value
Set

1

Excludes the Tekapo River above its confluence with Forks Stream, the Pukaki River, and the Lower Ohau River, to the extent that the achievement of any outcome in these waterbodies is affected by the effects of existing
hydroelectricity infrastructure on river flows.

2

QMCI = quantitative macro invertebrate community index.

3

SFRG = Suitability for Recreation Grade, from Microbiological Water Quality Guidelines for Marine and Freshwater Recreational Areas, Ministry for the Environment, June 2003.

4

As required by the National Policy Statement for Freshwater Management 2014, lake-fed rivers shall also achieve additional cyanobacteria outcomes of <0.5mm3 /L biovolume equivalent for all cyanobacteria or <500
cells/mL of total cyanobacteria.

CSI Fish & Game –PC5LWRP-766
CDHB–PC5LWRP-1340
178
CDHB–PC5LWRP-1340
179
CDHB–PC5LWRP-1340
180
CSI Fish & Game –PC5LWRP-766
181
CSI Fish & Game –PC5LWRP-766
176
177
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Outcomes shall only be exceeded in 1 out of 12 samples for rivers classified as default class in the River Environment Classification system, and only in 2 out of 12 samples for rivers classified as productive class.

Environment Canterbury

Plan Change 5 to the Canterbury Land and Water Regional Plan
The following table sets out the fresh water outcomes, in combination with Policies 4.3 and 4.4, for lakes in the Upper Waitaki Freshwater Management Unit that are to be maintained where the outcomes are already met, or achieved by 2030 where they are
not currently met. Except for the TLI for Lake Benmore at Haldon and at Dam, where existing water quality is better than the outcome, the outcome is to maintain that water quality. The achievement of these outcomes will be through a combination of the
implementation of this Plan along with implementation of the recommendations of the Upper Waitaki Zone Implementation Programme Addendum.
Table 15B(b) : Freshwater Outcomes for Lakes in the Upper Waitaki Freshwater Management Unit to be achieved by 2030

Lake Type

Lakes

Ecological Health Attribute
Dissolved
Oxygen (min
saturation) [%]

Natural
state

Temp. (max) [o C]

Eutrophication Attribute
Lake SPI1

TLI2 [max. annual average]

Visual Quality
Attribute
Colour

[min grade]

Human Health for Recreation Attribute
Cyanobacteria

SFRG

[either mm3/L or
cells/mL] [80th
percentile]

Dumb-bell Lake

E.coli [E.Coli/100mL]
Annual median
95th
percentile

Tangata Whenua
Attribute

Tasman Lake
Lakes are maintained in a natural state

Blue Lake
Hooker Lake
Large High
Country
Lakes

Small to
medium
sized high
country
lakes
Artificial
lakes - onriver

Lake
Tekapo/Takapo
Excellent

Lake Ōhau
Lake Pukaki
Lake
Alexandrina
Lake McGregor
Lake Middleton
Lake Benmore

70% hypolimnion /
90%
epilimnion

Lake McGregor 3.2
Lake Middleton 3.6

19
High

Lake Aviemore

1
182
183

Wairepo Arm

Lake Benmore at Haldon
Arm 2.7
Lake Benmore at Ahuriri
Arm 2.9

<260

Natural colour of
the lake is not
degraded by more
than 5 Munsell
Units

<0.5mm3/L
biovolume
equivalent for all
cyanobacteria or
<500 cells/mL of
total
cyanobacteria

<260
Good-Fair
<540

Freshwater mahinga
kai species
sufficiently
abundant for
customary
gathering, water
quality is suitable
for their safe
harvesting, and they
are safe to eat.

Lake Benmore at Dam 2.7

Lake
Ruataniwha
Kellands Pond

Good

Lake Alexandrina 3.1

Lake Waitaki

Artificial
Lakes
Other

1.7 for all lakes

20%
hypolimnion

Suitable for the
purpose of the
Lake

Suitable for
the purpose
of the Lake

Lake Ruataniwha 1.7 182
3.24

183

for all Lakes

Suitable for
the purpose
of the Lake

Lake SPI = Lake Submerged Plant Indicators from Clayton J, Edwards T (2002) Lake SPI: a method for monitoring ecological condition in New Zealand lakes (Technical report Version 1 by NIWA).
Meridian PC5LWRP- 116
Meridian PC5LWRP- 116
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TLI = Trophic Level Index from: Protocol for Monitoring Trophic Levels of New Zealand Lakes and Reservoirs (Report by Lakes Consulting, March 2000). The scale is from less than 1 (very low nutrients) to more than 7 (very
high nutrients). The TLI is calculated as TLI3 (using TP, TN and Chl. a).
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15B.7 Water Quality Limits
15.7.1 Water Quality Limits for Rivers
Table 15B(c): Water Quality Limits for Waitaki Rivers
Freshwater
Management
Unit

River
Type

River Name and
Measurement Location

Upper Waitaki

Alpine
upland

Ahuriri River - Ben
Omar: map reference
1366154 5069744
Forks Stream - SH8: map
reference
1392498 5124790
Otematata River - SH83:
map reference 1378031
5057173
Twizel River -SH8: map
reference 1369345
5095358
Grays River – Lower:
map reference 1388636
5097801
Tekapo River – Above
Grays Confluence: map
reference 1388284
5098352
Tekapo River – Steel
Bridge: map reference
1379394 5090144
Henburn – Henburn Rd:
map reference 1352624
5072011
Omarama Stream –
Omarama (SH8): map
reference 1358123
5069262
Irishman Creek – SH8:
map reference 1387751
5115008
Maryburn Stream – Fill:
map reference 1382933
5115958
Maryburn Stream – SH8:
map reference 1386024
5105219
Maryburn Stream –
Lower: map reference
1386175 5096592
Quailburn – Quailburn

Hill-fed
upland
Lake-fed

Springfed upland

Environment Canterbury

Dissolved
Reactive
Phosphorus
(DRP)
concentration
[mg/L][Annual
Median]
0.002

Nitrate-nitrogen
concentration (mg/L)
Annual
95th
Median Percentile

Ammoniacal nitrogen
concentration (mg/L)1
Annual
Annual
Median
Maximum

0.051

0.330

0.007

0.019

0.002

0.012

0.060

0.005

0.069

0.002

0.013

0.088

0.005

0.051

0.002

0.020

0.093

0.005

0.029

0.005

0.079

0.230

0.010

0.055

0.002

0.017

0.097

0.005

0.029

0.002

0.016

0.144

0.005

0.031

0.004

0.244

0.428

0.010

0.023

0.006

0.195

0.532

0.005

0.021

0.002

0.013

0.059

0.005

0.016

0.002

0.022

0.108

0.007

0.049

0.002

0.034

0.163

0.005

0.036

0.003

0.086

0.243

0.008

0.033

0.003

0.044

0.231

0.005

0.017
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Freshwater
Management
Unit

Valley and
Tributaries

River
Type

Hill – fed
– lower

Springfed
plains
Lake-fed

Hakataramea

Hill-fed lower

Northern Fan

Springfed
plains

River Name and
Measurement Location

Dissolved
Reactive
Phosphorus
(DRP)
concentration
[mg/L][Annual
Median]

Nitrate-nitrogen
concentration (mg/L)
Annual
95th
Median Percentile

Ammoniacal nitrogen
concentration (mg/L)1
Annual
Annual
Median
Maximum

0.007

0.087

0.667

0.007

0.037

0.002

0.019

0.157

0.005

0.029

0.002

0.020

0.194

0.009

0.018

0.002

0.020

1.081

0.010

0.067

0.01

0.648

1.047

0.016

0.037

0.001

0.110

0.364

0.007

0.017

0.002

0.144

0.633

0.005

0.027

0.003

1.21

4.307

0.005

0.092

Waitaki River at Kurow:
map reference 1400249
5044189

0.001

0.007

0.036

0.002

0.007

Waitaki River at SH1:
map reference 1450073
5023328

0.001

0.054

0.188

0.002

0.007

Hakataramea River at
Main Rd: map reference
1401262 5044382
Whitneys Creek: map
reference 1451757
5026547
Waikākahi Stream at Te
Maiharoa Rd: map
reference 1449636
5024541

0.004

0.050

1.592

0.004

0.012

0.090

1.76

3.916

0.044

0.56

0.06

2.64

5.45

0.012

0.44

Rd Recorder: map
reference 1353252
5076910
Sutherlands Creek: map
reference 1364372
5072185
Twizel River – Lower:
map reference 1375701
5087548
Upper Wairepo Creek:
map reference 1358244
5084932
Wairepo Creek – Arm
Inlet: map reference
1366321 5090122
Willowburn – Quailburn
Rd: map reference
1359156 5072727
Awakino Stream: map
reference 1397202
5047068
Maerewhenua River at
Duntroon: map
reference 1417481
5030395
Penticotico Stream: map
reference 1413126
5034783

(1) Based on a pH 8 and temperature 20oC.
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15.7.2 Water Quality Limits for Lakes
Table 15B(d): Water Quality Limits for Lakes in the Upper Waitaki Freshwater Management Unit
Lake
Type

Lake Name and
TLI1
measurement location [maximum
annual
average]

Total
Phosphorus
(TP)
concentration
[mg/m3]
[annual
median]

Total Nitrogen
concentration
[mg/m3]
[annual
median]

Large
high
country
lakes

Lake Tekapo: map
reference
2311557 5694042
Lake Ohau: map
reference
2292672 5653482
Lake Pukaki: map
reference
2285797 5675254

<10

<160
<2
(seasonally
stratified) for
all lakes

Small to
medium
sized
high
country
lakes

Lake Alexandrina: map 3.0
reference
2305600 5694000
Lake McGregor: map 3.2
reference
2306958 5693747

1.7 for all
lakes

Chlorophyll a
concentration
(mg/m3)

Ammoniacal
Nitrogen
concentration
(mg/L)2
Annual Annual
Annual Annual
median maximum median maximum
<10

<0.03

<0.05

<350
(seasonally
stratified)
<20

Lake Middleton: map
reference
22585000 5654000

3.6

<10

<160
(seasonally
stratified)

Artificial Lake Benmore Ahuriri
lakes – Arm: map
on-river reference 2280270
5626670

2.9

<5

Lake Benmore Haldon 2.7
Arm: map reference
2288092 5636130

<2

Lake Benmore at Dam: 2.7
map reference
2287977 5623571
Lake Aviemore: map
reference
2295464 5615958
Artificial Kellands Pond
lakes – 2275898 5652428
on-river 1365987 5090651
Wairepo Arm
1366987 5090850

Environment Canterbury

2.0

4.03.2

<500
(polymictic)

3.2
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Lake Ruataniwha
1367245 5092423

1.7 184

(1) TLI = Trophic Level Index from: Protocol for Monitoring Trophic Levels of New Zealand Lakes and Reservoirs (Report by Lakes Consulting, March 2000). The scale is
from less than 1 (very low nutrients) to more than 7 (very high nutrients). The TLI is calculated as TLI3 (using TP, TN and Chl. a)

(2) Based on a pH 8 and temperature of 20C

15.7.3 Water Quality Limits for Groundwater
Table 15B(e): Water Quality Limits for Waitaki Groundwater
Freshwater
Sub-unit
Management (Groundwater
Unit
Basin)

Nitrate Nitrogen
Concentration
Maximum1
Annual
concentration average
(mg/l)
concentration
(mg/l)

Upper Waitaki Haldon (Tekapo 11.3
Arm
Basin)
(Twizel
Basin)

2.4

Annual
80thpercentile2
(MPN/100 ml)

Annual
Median
(MPN/100ml)

<1

N/A

N/A

<1

Other
Contaminants3
Any sample

<50% MAV4

1.6

Ahuriri Arm
(Ahuriri Basin)

1

Mid-Waitaki
North bank
Mid-Waitaki
South bank

2.3

Mid-Waitaki
South bank
tributaries

2.1

Northern Fan
Riverside

4.9

Hakataramea

Hakataramea

3.1

Northern Fan
Catchment

Greater
Waikākahi

4.5

Whitneys Creek

4.9

Valley and
Tributaries

E.coli

2.6

(1) Maximum concentration in groundwater used for drinking water supply
(2) Annual 80th percentile in representative monitoring wells (as defined by Environment Canterbury).
(3) Other contaminants of health significance as listed in the New Zealand Drinking Water Standards.
(4) Maximum Acceptable Value.

184

Meridian PC5LWRP-121
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15.7.4 Waitaki Nitrogen Load Limits
The following table sets out nitrogen load limits for areas in the Waitaki Sub-region. The nitrogen load limits
are the tonnes of nitrogen per year that shall not be exceeded to achieve the outcomes and limits for
waterbodies in that area. The limits in Table 15B(f) are calculated in-river or in-lake after attenuation.
Table 15B(f): Waitaki Nitrogen Load Limits
Area

Nitrogen Load Limit
(tonnes nitrogen /year)
737

Haldon Zone*

Ahuriri Zone
Mid Catchment Zone*
Hakataramea Freshwater Management Unit
Valley and Tributaries Freshwater Management Unit*
Northern Fan Freshwater Management Unit*

209
929
146
244
73

*To calculate the nitrogen load limits available for agriculture intensification refer to Schedule 27.
Table 15B(g): Nitrogen Load Limits for Industrial Discharges
Area
Whitney Creek Zone

Tonnes nitrogen/year
9

Table 15B(h): Nitrogen Load Limits for Community Wastewater Discharges and Aquaculture
Area
Haldon Zone

Community Wastewater Discharge Limit
(Tonnes nitrogen/year)
44

Aquaculture Load Limit
(Tonnes nitrogen/year)
-

Haldon Zone Aquaculture
Ahuriri Zone
Valley and Tributaries Zone

10
0.5

185
-

Environment Canterbury
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15B.8 Environment Flow and Allocation Limits
15B.68 Allocation Limits
15.68.1 Environmental Flows and Allocation limits
Table 15B(i): Whitneys Creek Environmental Flow Regime
Location

Topo 50 Map Ref Allocation L/s

Minimum Flow
L/s

Other Restrictions

Whitneys Creek

CB19:5410-2531

45

Any take must occur at or downstream
of CB19:5410-2531

35

See the Waitaki Catchment Water Allocation Regional Plan for the Waitaki catchment flow and allocation
limits. For all other areas see Rule 5.123.
15B.68.2 Groundwater Allocation limits
The following groundwater allocation limits are to be applied when reading relevant policies and rules in
Sections 4, 5 and 15.
Table 15B(j): Waitaki Groundwater Limits
Zone (see Planning Maps)

Allocation Limit (million m3/yr)

Whitneys Creek

15.44

For all other areas, see Rule 5.128.

15B.79 Flow Sensitive Catchments
The following are to be applied when reading relevant policies and rules in Section 4 and 5.

Major Catchment Sub-catchment
(see Planning Maps)
Waitaki
Hakataramea River

Mt Harris Stream

3-57

Sensitive part of
catchment
Whole catchment
Cattle Creek
Padkins Stream
Whole catchment

Monitoring site – lower
boundary of catchment
Above Main Highway Bridge
recorder site
Cattle yards Grid ref I39:208:319
Hakataramea Valley Road
Pikes Point Road
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Schedules
Schedule 7 Farm Environment Plan Amendments
Add the following note at the end of Part A of Schedule 7 which applies only in the Waitaki Sub-Region:
Note: A farm plan developed under this schedule may also contain information about the management of any
other environmental factor and can be used to assist in demonstrating compliance with other regulatory
requirements in any other Regional Plan or the District Plan.
Add the following at the end of Part B of Schedule 7:
Within the Waitaki Sub-region, Part B includes the following :
8. Waitaki – Additional Requirements
Management Area: Mahinga kai
Objective: To protect mahinga kai values.
Targets:
1.

Mahinga kai values of surface waterbodies on the property are recognised by achieving other objectives
and targets in the Farm Environment Plan, and in addition by:
a. maintaining existing indigenous vegetation in accordance with relevant regional council and district
council vegetation clearance rules or any granted resource consent;
b. identifying opportunities to undertake additional plantings of indigenous vegetation, and carrying out
and managing any additional plantings in accordance with regional council guidelines for riparian
planting;
c. undertaking farming activities in a manner that minimises adverse effects on existing indigenous
vegetation and on any additional plantings of indigenous riparian vegetation; and
d. managing pest plants in accordance with regional council rules.

Management Area: In-stream Biodiversity Values
Objective: To protect and enhance in-stream biodiversity values.
Targets:
1.
2.

On the map or aerial photograph of waterbodies required under Part A of this Schedule, specify the
location of any spring heads, wetlands and spring-fed streams on the property or within the farming
enterprise to recognise their high instream biodiversity values.
Prioritise achievement of the targets for Management Area: Waterbody Management for any spring
heads, wetlands and spring-fed streams so as to protect and enhance the instream biodiversity values.
Add a new Schedule 26
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Schedule 26 Aquaculture Environment Plan
Part A – Aquaculture Environment Plans
An Aquaculture Environment Plan can be based on either of:
1.

The material set out in Part B below;
OR

2.

An industry prepared Aquaculture Environment Plan template and guidance material that:
(a)

(b)

Includes the following minimum components:
(i)

The matters set out in 1, 2, and 3 of Part B below;

(ii)

Contains a methodology that will enable development of a plan that will identify actual and
potential environmental effects and risks specific to the aquaculture operation at each site,
addresses those effects and risks and has a high likelihood of appropriately avoiding,
remedying or mitigating those effects;

(iii)

Performance measures that are capable of being audited as set out in Part C below; and

Has been approved as meeting the criteria in (a) and being acceptable to the Canterbury Regional
Council by the Chief Executive of the Canterbury Regional Council.

Part B – Aquaculture Environment Plan Default Content
The plan requirements will apply to a plan prepared for an individual aquaculture site.
The plan shall contain as a minimum:
1.

2.

Site detail:
(a)

Physical location

(b)

Description of the ownership and name of a contact person

A map(s) or aerial photograph at a scale that clearly shows:
(a)

The boundaries of the aquaculture operation including all land-based components

(b)

The location of instream structures within the waterbodies

3.

A list of all Canterbury Regional Council resource consents held for the operations at the site

4.

An assessment of the adverse environmental effects and risks associated with the aquaculture operation
and how the identified effects and risks will be managed, including feed storage, feeding practice to
minimise uneaten food and maximise conversion ratio, use of feed additives, stock numbers, disposal
of offal and dead fish and discharge of other waste.

5.

A description of how each of the following objectives will, where relevant, be met.

Environment Canterbury
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6.

7.

(a)

Feed management: To maximise feed conversion efficiency and minimise wastage.

(b)

Feed additives: To Ensure any feed additives used are used in accordance with manufacturer’s
instructions and authorised by resource consent.

(c)

Offal pits: to manage the number and locations of pits to minimise risks to health and water
quality.

The plan shall include for each objective in 5 above;
(a)

detail commensurate with the scale of the environmental effects and risks;

(b)

defined measurable targets that clearly set a pathway and timeframe for achievement and set out
defined and auditable “pass/fail” criteria;

(c)

a description of the good management practices together with actions required to achieve the
objective and targets; and

(d)

the records required to be kept for measuring performance and achievement of the target.

Nutrient budgets are prepared by a suitably qualified person, showing nitrogen inputs, outputs and
losses to water for the overall aquaculture operation at each site, supported by calibration data to
support key assumptions.

Part C – Aquaculture Environment Plan Audit Requirements
The Aquaculture Environment Plan must be audited by a qualified auditor who is independent of the operation
being audited (i.e. is not a professional adviser for the operation) and has not been involved in the preparation
of the Aquaculture Environment Plan.
The aquaculture operation will be audited against the following minimum criteria:
1.

An assessment of the performance against the objectives, targets, good practices and timeframe in the
Aquaculture Environment Plan;

2.

An assessment of the robustness of the nutrient budget/s; and

3.

An assessment of the efficiency of food use.

The audit shall be carried each year to for the period 1 July to 30 June in the following year and a copy of the
audit report shall be provided annually, no later than 31 October.
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Schedule 27 On-Land Nitrogen Load Conversion
Schedule 27 On-Land Nitrogen Load Conversion
The Haldon Zone, Mid Catchment Zone, Valley and Tributaries Zone and Whitneys Creek Zone all have a
portion of the load limit (stated in Table 15B(f)) that has not been utilised prior to 13 February 2016, This
portion is available for agricultural intensification in these areas.
The load limits in Table 15B(f) are calculated in-river or in-lake after attenuation has occurred. To establish
what amount of nitrogen (t/yr) is available to consent applicants on land, nitrogen loads need to be converted
to land based nitrogen loads. To calculate land based nitrogen loads the latest version of OVERSEER® needs to
be used. When a new version of OVERSEER® is released to the public, Environment Canterbury will adjust the
land based load limits using the new version of OVERSEER® and the updated land based load limits will be
published on the Environment Canterbury website.
When a new version of OVERSEER® is released, Environment Canterbury will use the equations specified in
Schedule 27 to determine the land based amount of nitrogen available for further intensification in the Haldon
Zone, Mid Catchment Zone, Valley and Tributaries Zone and Whitneys Creek Zone.
The equations to calculate the land based amount of nitrogen available for intensification include a set of fixed
inputs (in-lake and in-river loads, and reference land uses). The equations also include a changing input, being
the Matrix of Good Management loss rates, which change in response to OVERSEER® version updates.
Part A: Calculating Land Based Nitrogen Loads for the Haldon Zone and Mid Catchment Zone
In the Haldon Zone and the Mid Catchment Zone, an agricultural attenuation calibration factor is used as the
link between the agricultural portion of the land based nitrogen load and in-lake nitrogen load. The
same attenuation calibration 185 factor is used in both zones. The relationship between on land and in-lake
nitrogen loads is depicted in Figure 1 below.
Figure 1. Relationship between on-land nitrogen loads and in-lake nitrogen loads.

185

Cl 16- Minor amendment
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The fixed input data includes:
A= ‘Reference’ land use pattern provided in Part C of Schedule 27, representing the current and consented
agricultural land use at 1 December 2013 in the Haldon Zone.
B= Unutilised portion of the Community Wastewater load limits set out stated in Table 15B(h) for the Haldon
Zone. 186
C= 328 tonnes N/yr (the agricultural portion of the Haldon Zone Nitrogen Load Limit in Table 15B(f)).
D= The nitrogen load limit in Table 15B(f). 187
E1 = 66 tonnes N/yr (the unutilised portion of the Haldon Zone Load Limit in Table 15B(f) as at 13 February
2016)).
E2 = 5 tonnes N/yr (the unutilised portion of the Mid Catchment Zone Load Limit in Table 15B(f) as at 13
February 2016).
The changing input data for each zone includes:
F= Matrix of Good Management Practice loss rates.
Step 1: Calculating the attenuation calibration 188 factor (G) which is the relationship between the in-lake
nitrogen load and the land based agriculture nitrogen load.
(a) Calculate the land based nitrogen load (H1) associated with the reference land use for the Haldon
Zone using the below equation (this is the sum of the losses for all of the land use/ climate/ soil
combination blocks in the area):
H1 = ∑ A x F (tonnes N/yr)
(b) Use H1 to calculate the attenuation calibration factor (G):
G = H1/ C

Step 2: Calculating the Upper Waitaki Nitrogen Headroom per property (J1 and J2)
Additional fixed input data includes:
K1= 172,000, which is the hectares of non-irrigated land in the Haldon Zone that meets the criteria of under
900 metres above sea level and on a slope less than 25 degrees.
L= hectares of non-irrigated land on property that meets the criteria of under 900 metres above sea level and
on a slope less than 25 degrees.
Haldon Zone
Director General of Conservation PC5LWRP-1678 and Meridian Energy Limited PC5LWRP-58
CL 16- Minor amendment
188
CL16-Minor amendment.
186
187
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90% of the unutilised portion of the Nitrogen Load Limit in the Haldon Zone is for agriculture.
Calculate this portion (I1) using:
I1 = ((E1xG)-B) x0.9 (tonnes N/yr) - (the amount of on-land based agricultural N load allocated in
excess of the Baseline GMP Loss Rate + 1.6 kg/N/ha via resource consent granted after 1 December
2013 in respect of an application made before Rules 5.53A, 5.54A, 15B.5.19 to 15B.5.23 become
operative. 189
Calculate the Upper Waitaki Nitrogen Headroom available per property in the Haldon Zone (J1) using:
J1 = (I1/ K1) x L (tonnes N/yr)
Additional fixed input data includes:
K2= 16,000 is the hectares of non-irrigated land in the Mid Catchment Zone that meets the criteria of under
900 metres above sea level and on a slope less than 25 degrees.
L= hectares of non-irrigated land on property that meets the criteria of under 900 metres above sea level and
on a slope less than 25 degrees.
Calculate the unutilised portion of the Nitrogen Load Limit available in the Mid Catchment Zone (I2)
using:
I2 = E2xG (tonnes N/yr)
Calculate the Upper Waitaki Nitrogen Headroom available per property in the Mid Catchment Zone
(J2) using:
J2 = (I1/ K1) x L (tonnes N/yr)
Part B: Calculating Land Based Loads for Valley and Tributaries Zone and Whitneys Creek Zone
In the Valley and Tributaries Zone and Whitneys Creek Zone, reference maps are used to calculate the load
limit, and consents are granted on a first come, first served basis.
The fixed input data includes:
A= ‘Reference’ land use pattern provided in Part C of Schedule 27, representing the current and consented
land use at 1 January 2015 in the Valley and Tributaries Zone (Map 3) or the Whitneys Creek Zone (Map 5).
B= Community Wastewater load limits stated in Table 15B(h). 190
C= Consented aquaculture nitrogen annual load (Valley and Tributaries Zone only).
D= ‘Reference’ land use pattern provided in Part C of Schedule 27, representing the nitrogen load limit in the
Valley and Tributaries Zone (Map 4) or Whitneys Creek Zone (Map 6).
M= nitrogen loss rates (tonnes/ha/yr) specified in land use consents granted after 13 February 2016.

189
190

Meridian PC5LWRP- 58
Cl 16- Minor amendment
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The changing input data for each zone includes:
F= Matrix of Good Management Practice Loss Rates.
Step 1: calculate the land based nitrogen load limit (G) associated with the reference land use pattern
(D) and the land based nitrogen load limit (H) associated with the reference land use pattern (A) using
the below equation (this is the sum of the losses for all of the land use ‘blocks’ in the area):
G=∑DxF
H = (∑ A x F) + M

Step 2: calculate the consented load (I)
I=H+B+C
Step 3: Calculate the load available for allocation (J)
J = (Gx1.1) -I

Environment Canterbury
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MEMORANDUM
FROM:

Leo Fietje

TO:

Matthew McCallum-Clark

cc

Devon Christenson

ANALYSIS OF OVERSEER® FILES SUBMITTED BY FONTERRA, BCIL AND RDRML

INTRODUCTION
1. I received a total 93 OVERSEER® files made up of the following:
RDRML
BCIL
Fonterra

18 files;
50 files
25 files

2. Many of the Fonterra files failed to generate a number through the Farm Portal, the majority
(14) because the soils were not entered in accordance with guidelines published1 on the
Portal web-site.
3. Of the remaining files approximately half relate to dairy platforms, a quarter arable and the
remaining quarter dairy support.
4. Reductions in N loss between current and the Farm Portal generated GMP Loss Rate are
as follows:
Dairy Platform
Arable
Dairy Support

29%
33%
46%

5. Reductions in N loss between current and the Farm Portal generated GMP Loss Rate also
varies between the three suppliers of files, as follows:
Fonterra2
BCIL
RDRML

25%
32%
43%

Refer item 2 ‘Soil Description’ accessed from the front page of the Farm Portal found here
https://farmportal.ecan.govt.nz/FAQ#Overseer_Requirements
2 Given these files all relate to Dairy Platforms and these had the lowest reductions of the three major
land uses, this result is unsurprising and cannot be directly compared with results from the two
schemes.
1

ANALYSIS
6. Files supplied by BCIL and RDRML were analysed to see if there was a relationship
between audit grade given to the property to which the file relates and reduction in N loss
for that same property. Results are set out below and indicate that a direct relationship
does exist.
Grade A
Grade B
Grade C

27%
37%
40%

7. When specific groups of GMP proxies were applied, it was clear that the most significant
in terms of reduction in N loss were those related to irrigation and N fertiliser. Results from
applying each of these proxy groups separately to the BCIL files3 are as follows:

Dairy Platform
Arable
Dairy Support

Total

Irrigation only

N fertiliser only

17%
30%
46%

21%
25%
24%

7% increase
15%
38%

8. It is clear from the above table that irrigation practice and application of N fertiliser are not
additive. However they are inter-related in four key ways:






Irrigation generally results in higher yields requiring higher amounts of nutrients
including N;
Irrigation ensures more reliable yields. N fertiliser is generally applied using a formula
based on anticipated crop yield or pasture production hence if the yield or production
does not eventuate due to drought then excess N is available for leaching;
Excess irrigation results in excess drainage which increases N loss and requires
greater rates of application to replace; and
Excess irrigation can suppress yields due to reduction in soil temperature, particularly
on heavy poorly drained soils.

ANALYSIS OF REASONS FOR REDUCTIONS IN N LOSS
9. A selection of files from all three suppliers were examined in detail to understand reasons
for the reduction in N loss, particularly where the property to which the file relates has been
graded ‘A’.
10. By far the most significant factor influencing the reduction in N loss between properties
graded ‘A’ and the numbers generated by the Farm Portal is the manner in which irrigation
is modelled. In particular:

3

Selected as BCIL had largest sample set with good mix of the three major land uses.






Where irrigation is modelled using a fixed depth and return period. This can result in
irrigation occurring when soil is at field capacity resulting in excess drainage and N
loss. In my view such properties should not be graded ‘A’;
Where irrigation is modelled using OVERSEER® defaults with a higher irrigation
target (95%) compared with the proxy (90%);
Where actual irrigation values are used. This is not consistent with guidance4 set out
in the Best Practice Input Standards published by OVERSEER® Ltd. OVERSEER®
uses a 30 year climate dataset so using actual date for any one year results in an
over-estimate in drainage (and N loss) if irrigation exceeds the 30 year average, and
vice-versa.

11. For arable and dairy support properties there are additional factors influencing N reduction,
some of which are related to OVERSEER® issues including:




Errors (‘bugs’) within OVERSEER® requiring work-arounds to ensure feed production
matches animal demand - either by reducing yield (resulting in surplus N exceeding
crop demand) or artificially increasing stock numbers (increasing loss via urine
patches); and
Need to find substitute crops for those not available within OVERSEER®. These may
have a different growth pattern and pattern of N uptake than the actual crop grown,
creating a mismatch between N supply and demand with consequences for N loss.
This is particularly relevant for specialist seed crops which are a significant proportion
of the crops grown within the RDRML and BCIL Scheme areas. The default entry
input5 for all these crops is ryegrass seed.

APPLICATION OF ALTERNATIVE IRRIGATION PROXIES

12. Two alternative irrigation proxies supplied by Irrigation New Zealand were applied to the
files supplied. The first proxy is referred to as the ‘alternative relief, the second is the
‘preferred relief’6. Results from the application of these alternates in conjunction with all
the other non-irrigation proxies are as follows:

Dairy Platform
Arable
Dairy Support

Total

Alternative Relief

Preferred Relief

29%
33%
46%

28%
29%
47%

16%
24%
44%

13. It is clear from the above that application of the Alternative Relief makes very little
difference to reductions in N loss. Application of the Preferred Relief has a more significant
impact, particularly for Dairy Platforms.

4

Refer Section 4.11.1 and Appendix 9 of the Best Practice Input Standards

5

Refer Appendix 6 of the Best Practice Input Standards
Naming consistent with that used by Ellen Hume.
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APPENDIX C

Memorandum
To

Devon Christensen

From

Melissa Robson

Date

30 November 2016

Subject

Summary of technical analyses of alternative fertiliser and irrigation proxies
undertaken for PC5 hearings

Introduction
1.

In submissions, and in evidence on PC5, some submitters requested that alternative
proxies be inserted into Schedule 28, and that the Farm Portal be adjusted
accordingly. In particular, Dairy NZ proposed an alternative fertiliser proxy, and
Irrigation New Zealand (INZ) proposed two alternative irrigation proxies.

2.

During the course of hearings on PC5, the Hearing Panel requested that Council
Officers carry out further analysis of the impact of the alternative proxies on modelled
nitrogen (N) leaching losses.

3.

AgResearch and Plant and Food Research were engaged to assess the potential
impact of three alternative modelling proxies. The full analyses are described in
Snow and McAuliffe (2016) and in Hume (2016), copies of which are attached to this
memorandum as Appendix 1 and Appendix 2, respectively.

4.

The recoding, testing and analysis to date has taken over 500 hours and is sufficient,
in my opinion, to outline the impacts of the alternative proxies.

5.

The main focus of this memorandum is to briefly summarise the impact of the
alternative proxies on modelled nitrogen (N) leaching losses.

Key results – Alternative Fertiliser Proxy
6.

7.

From a starting point of current modelled losses, on average, compared to the
proxies contained in Schedule 28 of PC5 as notified, the DairyNZ fertiliser proxy
resulted in:
a.

a greater reduction in modelled N losses for crop and dairy farm files;

b.

no difference for deer farm files; and

c.

a small increase in modelled losses for beef and sheep farm files.

I note that the information used in the alternative fertiliser proxy is generally simple to
ascertain and subject to less uncertainty than some of components of the existing
proxy. However, the alternative fertiliser proxy does not take into account all of the

sources of N, as per the narrative industry-agreed Good Management Practice
(GMP), nor does it appear to set a standard for GMP.
8.

Because the alternative fertiliser proxy does not set a standard for GMP and because
of the way this alternative proxy works it rewards past poor performance because the
GMP fertiliser inputs are capped as a proportion of historical amounts rather than
from a basis of plant demand which is considered to be in accordance with the
industry-agreed GMP as articulated in the GMP booklet.

9.

There would also be some challenges associated with the implementation (in the
Farm Portal, on farm) of this alternative fertiliser proxy in its current form, and it
cannot be used to calculate the catchment matrix for all land uses. Significant
recoding would be needed to incorporate it into the Farm Portal and combine it with
all other GMP modelling proxies.

Key results – Alternative Irrigation Proxies
10.

In general, the INZ Preferred and Alternative proxies increase modelled N losses in
comparison with the existing irrigation proxy contained in Schedule 28 of PC5 as
notified, except for some irrigator types on some soils within the range of 40-80 mm
Plant Available Water, and generally the Preferred proxy increases modelled N
losses by more than the Alternative proxy compared with PC5.

11.

As both the Preferred and Alternative proxies (as well as the existing proxy) model
GMP using centre pivot values for very shallow soils, all are likely to reduce irrigation
applied and modelled N loss for non-centre pivot irrigators, compared to current
losses, on these soils. For the Preferred proxy, on all other soils, a default irrigator
approach may lead to increased modelled losses for non-sprayline irrigator types
compared with the Alternative proxy and the existing proxy.

12.

There is also an implementation challenge associated with the Alternative proxy
caused by separating linear and centre pivot irrigators because OVERSEER models
both of these systems as one.

References
Hume, E. (2016). Assessment of the GMP irrigation proxies proposed by IrrigationNZ for the
Matrix of Good Management. Plant and Food Research Report for Environment
Canterbury.
Snow, V. and R. McAuliffe (2016). Assessment of the fertiliser proxy proposed by DairyNZ
for the Matrix od Good Management. Report for Enviroment Canterbury. Client
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1.

Introduction

Environment Canterbury has been requested by the Hearing Commissioners to assess
the potential impact of an alternative N fertiliser proxy1 proposed by DairyNZ (hereafter
termed the DairyNZ proxy). Environment Canterbury contracted AgResearch to lead that
assessment.
The specification, programming, testing and assessment of this proxy was required to be
completed within tight time constraints (two weeks) so a complete or integrated
assessment, such as those found in Robson et al. (2015), Hume et al. (2015) and Snow
et al. (2016) was not possible.
The reporting in this document is the proxy as applied to Overseer version 6.2.2 files.
Results may vary with future versions of Overseer.

2.

Contributors to this Assessment

Setting the scope of the assessment: Melissa Robson (Landcare Research), Ognjen
Mojsilovic (ECan), Val Snow
Description of the DairyNZ proxy sufficient for implementation: Val Snow
Programming of the proxy: Gavin Harriss (ECan)
Testing of the programming: Russel McAuliffe
Creation, running and analysis of synthetic files for conceptual assessment of the proxy:
Val Snow, Gavin Harriss, Russel McAuliffe
Running of commercial files through the proxy: Gavin Harris
Analysis of the results of the commercial file testing: Val Snow, Russel McAuliffe, Melissa
Robson, Ognjen Mojsilovic, Hamish Brown and Ellen Hume (both Plant and Food
Research)
Review of this report: David Wheeler (AgResearch)

3.

Description of the Proxy Proposed by DairyNZ

The proxy was described by DairyNZ2. Correspondence about the specifics of
implementing the proxy were conducted through Wynn Williams (the ECan legal team).
Questions of clarification and the implementation specification were returned to DairyNZ
via Wynn Williams on 5th October with a tight respond-by date of Friday 7th Oct. The
response was not received until 10th Oct. By this time much of the coding required had

1

See Robson et al. (2015) for a description of the nature and purpose of a proxy, Snow et al.
(2016) for a description of the original pastoral N fertiliser proxy and Hume et al. (2015) for a
description of the fertiliser proxy for arable and horticultural systems.
2 The description here was taken from “DairyNZ, Proposed Plan Change 5 to the Canterbury
Land and Water Regional Plan, Response to Proposed Specification of the N surplus proxy”,
Dr Ina Pinxterhuis (30-Sep-2016)
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already been done due to the extremely tight deadlines for the analysis. Where possible
these later changes have been accommodated, however this was not always possible
The DairyNZ proxy is based on the N-surplus at farm-gate level but with some block-level
constraints on fertiliser usage. These constraints are that there is to be no fertiliser applied
from May to July inclusive and the monthly maximum fertiliser plus internal effluent
application outside those winter months is 50 kg N /ha. These block-level constraints
were agreed during the development of the current proxy. Briefly, after imposition of the
block-level constraints, if the farm-gate N surplus exceeds a trigger value then the fertiliser
applications are reduced by a ramp function. The result is that the post-GMP farm N
surplus is reduced compared to the pre-GMP farm N surplus. As the proposed proxy
fertiliser rates are dependent on existing farm N surplus, the proposed GMP proxy is
‘grand-parented’ in approach. The proxy is explained in more detail below and some
example calculations shown.
The proxy relates to the farm-gate N surplus which is defined here as the sum of the N
imported to the farm in the form of fertiliser, supplements and imported effluents or organic
manures minus the N exported from the farm in the form of animal (milk, meat, fibre) or
plant product (including exported supplements and residues) and further subtracting the
increase in supplement stored on farm (with a reduction in supplement stored being a
negative value). Imports of N to the farm in the form of irrigation, rainfall, imported animals
(e.g. trading stock) have been excluded from the definition of the surplus. Formally:

Nfarm_surplus

= Nfertiliser + Nimp_supplement
– Nexp_effluent – Nproduct – Nsupp_resid – Nincr_supp_storage

(Eq. 1)

where:
•

Nfarm_surplus (kg N /ha) is the pre-GMP farm gate N surplus as defined above

•

Nfertiliser (kg N /ha) is the N in fertiliser and any imported effluents and organic
fertilisers applied after any reductions resulting from the block-level fertiliser and
effluent caps

•

Nimp_supplement (kg N /ha) is the N in supplements imported to the farm

•

Nexp_effluent (kg N /ha) is the N in effluent and manures exported from the farm

•

Nproduct (kg N /ha) is the N in animal and plant products exported from the farm

•

Nsupp_resid (kg N /ha) is the N in supplements and crop residues exported from the
farm

•

Nincr_supp_storage (kg N /ha) is the increase in the N in supplement stores within the
farm (a reduction storage produces a negative value)

Next a ratio by which the existing N fertiliser applications should be reduced is calculated
such that:

Nratio =

1.0

if Nfarm_surplus ≤ Ntrigger

(Nfertiliser – (Nfarm_surplus – Ntrigger) * Nramp) / Nfertiliser if Nfarm_surplus > Ntrigger

(Eq. 2)

where:
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•

Nratio (unitless) is the multiplier applied to the pre-proxy fertiliser additions as a
result of this proxy

•

Ntrigger (kg N /ha) is the value of Nfarm_surplus that triggers the reduction in fertiliser
applications

•

Nramp (unitless) is the value for the ramp function by which fertiliser applications
are reduced

DairyNZ have proposed values of 125 kg N /ha for Ntrigger and 0.6 for Nramp. After these
calculations it can be shown that:
NGMP_surplus

= Nfarm_surplus – Nfertilser + (Nratio * Nfertilser)

(Eq. 3)

where:
•

4.

NGMP_surplus (kg N /ha) is the post-GMP proxy value of the defined farm gate surplus

Implementation Notes and Example Calculations

The Nratio calculation (Eq. 2) above has the potential to result in an infinite number. To
avoid this, if no fertiliser is applied then a value of 1 kg N /ha is used in the place of Nfertiliser.
The DairyNZ description of the proxy did not specify whether effective farm area or total
farm area should be used. The effective farm area excludes house blocks, wetlands, and
forestry blocks for example. As the use of effective farm area was not specified, the total
farm area was used.
DairyNZ’s description of the proxy did not make mention of special treatment for cropping
blocks and the response to the specific question asked was not received in time to use in
the analysis. The literal interpretation of the DairyNZ description is taken and the proxy
is applied to cropping blocks in the same manner as pastoral blocks.
When Nfertiliser is greater than (Nfarm_surplus – Ntrigger) a negative value of Nratio and, by
inference, negative fertiliser applications will result. This case might arise when significant
amounts of imported supplement are used. Some examples of the Nratio calculation are
shown below for four low rates of fertiliser usage with the combinations where GMP
cannot be achieved indicated with grey highlight.
Calculated values of Nratio are shown below for various higher rates of fertiliser usage.
The greater the difference between Nfarm_surplus and Ntrigger relative to Nfertiliser the smaller
the value of Nratio.
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Table 1. Example calculations using the DairyNZ proxy showing calculated values of
NGMP_surplus and Nratio for several combinations of Nfarm_surplus and Nfertiliser. The grey shaded
cells show infeasible combinations where it would be impossible for the farm to reach a
GMP status.
Nfarm_surplus

NGMP_surplus

0 kg N
/ha

25 kg N
/ha

0

0

1

125
150
175
200
225
250
275
300
325
350

125
140
155
170
185
200
215
230
245
260

1
-9
-19
-29
-39
-49
-59
-69
-79
-89

Nfertiliser
50 kg N
/ha
1

1

100 kg N /ha
1

1
0.8
0.6
0.4
0.2
0
-0.2
-0.4
-0.6
-0.8

1
0.9
0.7
0.6
0.5
0.3
0.2
0.1
-0.1
-0.2

--1
0.6
0.2
-0.2
-0.6
-1
-1.4
-1.8
-2.2
-2.6

Figure 1. Relationship between the farm N surplus and the ratio by which fertiliser
applications would be reduced by the proxy in response to that surplus.

Broadly, this alternative N fertiliser proxy is applied by reducing all N fertiliser applications
(both pasture blocks and cropping blocks) by applying Nratio to each existing N fertiliser
applications in each block of the farm. Note that all calculations are performed after
applying the block-level monthly caps on fertiliser usage.
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Graphically the relationship between Nfarm_surplus and NGMP_surplus (the farm surplus after the
application of this proxy) is shown below. Thus the effect of the proxy is to reduce the
rate of the rise in the farm gate surplus rather than to cap it entirely.

Figure 2. Relationship between the farm N surplus before and after application of the
proxy.

5.

Implementation of the Proxy for Programming

1.

Run the file in an as-supplied form (before any flags or other proxies) to produce a
nutrient budget and calculate Nfarm_surplus as described below and report this value as
Ninitial_surplus. Also report Nlost as Ninitial_lost. Record/store all values of Nfert_block_month_year
and Neff_block_month_year for the reporting year (year = 0) and, for crop blocks, the
previous year (year = 1). Note that Nfarm_surplus and Nlost are only ever calculated for
the reporting year (year = 0).

2.

Scan through each block_month_year, deleting any existing N fertiliser applications
and then apply Nstage1_fert_block_month_year as soluble N (noting that the block-level
constraints apply to both years in crop blocks) with the amount as below:
if (month = May | June | July)
Nstage1_fert_block_month_year = 0
else if ((Neff_block_month_year + Nfert_block_month_year) > 50)
Nstage1_fert_block_month_year = (50 – Neff_block_month_year)
else
Nstage1_fert_block_month_year = Nfert_block_month_year

3.

Run the modified file to produce a nutrient budget and calculate Nfarm_surplus (using
the updated values for all the components of the equation) and report this value as
Nstage1_surplus. Also report Nlost as Nstage1_lost.
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4.

Calculate Nratio (see above) using the nutrient budget updated as just above to
determine if the fertiliser applications need to be reduced. If needed (when Nratio <
1.0) apply the proportional reductions to each Nstage1_fert_block_month_year=0 (note that this
is for the reporting year only). Report Nratio.

5.

Run the modified file to produce a nutrient budget and re-calculate N farm_surplus as
described below and report this value as NGMP_surplus. Report Nlost as NGMP_lost.

The XML path specifying the location of the items within Nfarm_surplus and Nlost are given
below along with the particular values that the path should extract from the file “Ovr-01
AltFertProxyTest02-NB.xml”. Note that Ovr-01 AltFertProxyTest02-NB.xml is a synthetic
file containing deliberately many enterprises and is only suitable for an initial test of the
programming of this specification.

Table 2. XML paths for location of the variables needed for application of the DairyNZ
proxy.
Item

XML path

Nfertiliser

ScenarioNutrientBudgetReportType,Report/NutrientsAdded/Fertiliser/T
otal/ListOfNutrients/NutrientItem[@Nutrient='N']/@Value

Nimp_supplement

ScenarioNutrientBudgetReportType,Report/NutrientsAdded/Suppleme
nts/Total/ListOfNutrients/NutrientItem[@Nutrient='N']/@Value

Nexp_effluent

ScenarioNutrientBudgetReportType,Report/NutrientsRemoved/Effluent
Exported/ListOfNutrients/NutrientItem[@Nutrient='N']/@Value

Nproduct

ScenarioNutrientBudgetReportType,Report/NutrientsRemoved/Produc
t/ListOfNutrients/NutrientItem[@Nutrient='N']/@Value

Nsupp_resid

ScenarioNutrientBudgetReportType,Report/NutrientsRemoved/Supple
mentsAndResidues/Total/ListOfNutrients/NutrientItem[@Nutrient='N']/
@Value

Nincr_supp_storage

ScenarioNutrientBudgetReportType,Report/ChangeInPools/PlantMater
ial/SupplementStorage/ListOfNutrients/NutrientItem[@Nutrient='N']/@
Value

Nfarm_surplus

Calculated by the proxy following Eq. 1

Nlost

ScenarioNitrogenReportType,FarmLostToWater

Nfert_block_month

BlockReport,ChangeInNPoolsReportType,ListOfSeries/Series[Key='Fe
rtiliser'][Year='0']/Points/Point[X='January']/Y

Neff_block_month

BlockReport,ChangeInNPoolsReportType,ListOfSeries/Series[Key='Eff
luent'][Year='0']/Points/Point[X='January']/Y

where: 'January' in the last two rows is repeated for February, March, …, December
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NGMP_lost

NGMP_surplus

Nratio

Nstage1_lost

Ninitial_lost

Ninitial_surplus

Name

Nstage1_surplus

Table 3. Values of proxy variables applicable to “Ovr-01 AltFertProxyTest02-NB.xml”
showing the results from the manual calculation and the programmed version of the proxy.
The difference in MGMP_surplus is due to slight differences in rounding.

Manual test

214

71

139

59

0.9633

131

58

As coded

214

71

139

59

0.9633

132

58

6.

Tests of the Programming of the Proxy

6.1 Test 1 - Conversion of existing fertiliser applications to soluble N
Test 1 ensures that a fertiliser product is correctly converted to its soluble N equivalent.
This tests functionality on pastoral blocks for three types of fertiliser and tests year 0 (the
reporting year) and year 1 (the prior year) on cropping blocks. There should be no fertiliser
values capped in this test and it produces an Nratio > 1 so no adjustment to fertiliser levels
should occur.
In the file “Ovr-AltFert Proxy Test 1 (input).xml” there five fertiliser applications that should
be changed to soluble. The other fertiliser applications are already soluble and should
remain unchanged. XML paths for the changed fertiliser values (all using the
“ChangeInNPoolsReportType” report) as given in Table 5.

Table 4. Correct input and output values for the “Ovr-AltFert Proxy Test 1 (input).xml” test
file.
Input

Output

Block/Month

Product

Amount

Soluble N Amount

Pastoral/January

Piggery effluent

20000 kg/month

28 kg/ha

(50 kg /ha)
Pastoral/September

Dairy factory
cheese whey

20000 litres/ha1

24 kg/ha

Pastoral/March

Fertiliser form

15 kg /ha

15 kg/ha

Crop/March (Yr0)

Ballance Cropzeal
20N

50 kg/ha

9 kg/ha

Crop/January (Yr1)

Ballance Cropzeal 60 kg/ha
11 kg/ha
20N
1 The actual N value of this application is unknown until a report is run. The value is
obtained from the ChangeInNPoolsReportType report.
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Table 5. XML paths for the items in Table 4.
Block/Month

XML path

Pastoral/January

ListOfSeries/Series[Key='Fertiliser'][Year='0']/Points/Point[X='J
anuary']/Y

Pastoral/September

ListOfSeries/Series[Key='Fertiliser'][Year='0']/Points/Point[X='S
eptember']/Y

Pastoral/March

ListOfSeries/Series[Key='Fertiliser'][Year='0']/Points/Point[X='
March']/Y

Crop/March (Yr0)

ListOfSeries/Series[Key='Fertiliser'][Year='0']/Points/Point[X='
March']/Y

Crop/January (Yr1)

ListOfSeries/Series[Key='Fertiliser'][Year='1']/Points/Point[X='J
anuary']/Y

6.2 Test 2 – Capping of the monthly fertiliser amounts
Test 2 ensures that fertiliser is capped correctly in a pastoral block and crop block (Year
0 and 1). Table 6 shows the changes that should occur in the file “Ovr-AltFert Proxy Test
2 (input).xml”. Other blocks/months should not change. This test file also produces an
Nratio > 1 so the block-level constraints should be applied but no scaling of fertiliser
applications.

Table 6. Correct input and output values for the “Ovr-AltFert Proxy Test 2 (input).xml” test
file and the relevant XML paths.
Block/XML Path
Pastoral/ListOfSeries/Series[Key='Fertiliser'][Year='0']/Points/Poin
t[X='January']/Y
Pastoral/ListOfSeries/Series[Key='Fertiliser'][Year='0']/Points/Poin
t[X='June']/Y
Crop/ListOfSeries/Series[Key='Fertiliser'][Year='0']/Points/Point[X
='May']/Y
Crop/ListOfSeries/Series[Key='Fertiliser'][Year='1']/Points/Point[X
='January']/Y
Crop/ListOfSeries/Series[Key='Fertiliser'][Year='1']/Points/Point[X
='May']/Y

Input

Output

60

48

15

0

30

0

61

50

30

0
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6.3 Test 3 – Calculation and Application of Nratio
Test 3, “Ovr-AltFert Proxy Test 3 (input).xml”, ensures that that Nratio is applied correctly.
The values in Table 7 are the block-month-year level fertiliser applications relevant to the
test file before and after application of the proxy for a file with an Nratio of 0.92. See previous
tests for examples of the XML paths used to extract these values.

0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1
1

May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr

0
0
0
0
24
40
40
40
49
15
15
0
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

0
0
0
0
22
37
37
37
45
14
14
0
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

0
0
0
0
0
0
0
0
0
0
9
16
0
0
0
0
0
0
0
0
50
15
0
0

0
0
0
0
0
0
0
0
0
0
8
15
0
0
0
0
0
0
0
0
46
14
0
0

0
0
0
0
0
0
30
30
30
30
0
0
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Cut and Carry
post-proxy

Cut and Carry
pre-proxy

Crop postproxy

Crop preproxy

Month

Pastoral postproxy

Year

Pastoral preproxy

Table 7. Correct input and output values for the “Ovr-AltFert Proxy Test 3 (input).xml” test
file.

0
0
0
0
0
0
28
28
28
28
0
0
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
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7.

Application to Synthetic Files

A series of synthetic Overseer files were constructed to understand the general trends in
the effect of the proxy on N loss. In these synthetic files the relationship between fertiliser
inputs and productivity or yield of the farm was intentionally broken. The proposed proxy
is essentially grand-parenting in nature – the N fertiliser capped by the proxy is not set as
a standard but is dependent of the pre-proxy N usage – and therefore an exploration of
the impacts of a range of pre-GMP fertiliser inputs was used to demonstrate the impacts
of the proxy. Consider two farms with the same soil, climate, productivity (yield) but with
different pre-proxy N usage. The farm with the higher pre-proxy N usage will be assigned
a higher cap on fertiliser post-proxy and therefore will give a higher GMP N loss.
All the files contained the “Darn_1a.1” soil sibling which was the centroid of the Light soil
cluster (the soil cluster with the highest prevalence in Canterbury) and in the same climate
(AnnualPET, 875 mm; MeanAnnualRainfall, 758 mm; MeanAnnualTemp, 11.2 C). All files
were unirrigated and included the maximum amount of N fertiliser possible that would not
be reduced by the month-block capping. The following combinations were set:
-

-

-

Beef at 10 and 30 RSU /ha and 9, 50, 100, … , 450 kg N /ha /yr with fertiliser applied
monthly in an even distribution from August to April;
Sheep at 10 and 30 RSU /ha and 9, 50, … , 450 kg N /ha /yr with fertiliser applied
monthly in an even distribution from August to April;
Wheat crops of 8 and 20 t DM /ha, preceded by unfertilised pasture grazed by male
cattle, sown in April with 100, 150, … 350 kg N /ha /yr with fertiliser applied in even
applications at sowing and then monthly from August to January, harvested in
February and then pasture re-established in April;
Kale crops of 11 and 20 t DM /ha, preceded by unfertilised pasture grazed by male
cattle, sown in October with 100, 150, … 350 kg N /ha /yr with fertiliser applied in even
monthly applications from sowing to April, grazed by male cattle from May to July; and
Dairy with 2.5 and 4.5 cows /ha at the peak, effluent with a holding pond sprayed
regularly over 100% of the farm with an application depth of <12 mm, effluent pond
emptied of solids every year and the solids applied to 100% of the farm in April and 9,
50, 100, …, 450 kg N /ha /yr with fertiliser applied monthly in an even distribution from
August to April.

In order to ease the creation of the pastoral farm types, each file contained 99.8 ha of the
target farm type with a small representation, 0.1 ha, of the other two non-target farm types.
The pre-proxy N fertiliser was set to already comply with the monthly block-level rules
described above.
The figures below (Figure 3 to Figure 7) show selected results from the testing.
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Figure 3. Results from the application of the proposed proxy to synthetic files with a beef
production enterprise with 10 (Beef10) and 30 RSU /ha (Beef30) showing the relationship
between the farm N loss before and after application of the proxy. A 1:1 or no change
line is also shown.

Figure 4. Results from the application of the proposed proxy to synthetic files with a sheep
production enterprise with 10 (Sheep10) and 30 RSU /ha (Sheep30) showing the
relationship between the farm N loss before and after application of the proxy. A 1:1 or
no change line is also shown.
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Figure 5. Results from the application of the proposed proxy to synthetic files with a dairy
production enterprise with 2.5 (Dairy25) and 4.5 cows/ha (Dairy45) showing the
relationship between the farm N loss before and after application of the proxy. A 1:1 or
no change line is also shown.

Figure 6. Results from the application of the proposed proxy to synthetic files with a wheat
production enterprise with wheat yields of 8 (Wheat08) and 20 t DM /ha (Wheat20)
showing the relationship between the farm N loss before and after application of the proxy.
A 1:1 or no change line is also shown.
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Figure 7. Results from the application of the proposed proxy to synthetic files with a kale
grazing production enterprise with kale yields of 11 (Kale11) and 20 t DM /ha (Kale20)
showing the relationship between the farm N loss before and after application of the proxy.
A 1:1 or no change line is also shown.

Nproduct from the 30 RSU /ha of beef farm was 27 kg N /ha while in the equivalent sheep
farm the Nproduct was 44 kg N /ha. Despite that 30 RSU /ha of beef or of sheep require the
same amount of pasture to support these systems (23 t DM /ha), the N fertiliser (for farms
initially applying 450 kg N /ha) was 270 kg N /ha for the beef farm and 279 kg N /ha for
the sheep farm.
Nproduct from the lower-yielding (8 t DM /ha) wheat crop was 175 kg N /ha and for the 20 t
DM /ha yield was 283 kg N /ha. The maximum possible N fertiliser application to these
crops in the reporting year was 300 kg N /ha (resulting from the block-level constraints
and the crop being in the ground from April to February). The 8 t DM /ha crop with 350
kg N /ha fertiliser (50 kg N /ha of this fertiliser was in the prior year) had an initial surplus
(Ninitial_surplus) of 125 kg N /ha. No reduction to the applied fertiliser was made to either
crop. From the proxy point of view, the same amount of fertiliser applied to both crops
would be GMP. While these files are synthetic and break the Overseer assumption about
requiring feasible farm systems, this indicates that further consideration as to whether the
proxy will allow sufficient N for high-yielding crops is required.
In crops, N surplus is dependent on the farming system. Crops planted straight after
cultivating pasture tend to have very high surplus as most of the N is supplied by organic
matter mineralisation. N losses can be high as timing of N release via mineralisation,
farmer “insurance policy” application of N fertiliser, and crop demand don’t always line up.
Continuous or near-continuous cropping systems tend to have lower N surpluses as most
N is supplied by fertiliser, and careful consideration of timing and rates means that these
farms can have very low N losses. The existing cropping N fertiliser proxy (Hume et al.
2015) considered these aspects but the proposed DairyNZ proxy takes no account of
timing issues (beyond the block-level constraints) or N supplied from mineralised pasture
restudies.
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For the 11 t DM /ha kale crop with 350 kg N fertiliser the Ninitial_surplus was 332 kg N /ha and
for the 20 t DM /ha kale the value was only slightly less, 318 kg N /ha. These high
surpluses result from the low values of Nproduct – these being 18 and 32 kg N /ha
respectively. When comparing a 20 t /ha kale and wheat crops, product removal is lower
on kale crops, and hence the DairyNZ proxy fertiliser rate is 231 kg N fertiliser /ha for kale
crops, and 300 kg N fertiliser /ha for wheat crops. This is not a reflection of N required to
grow the crop, but rather of the farm system within which the crop is integrated.
For the 2.5 and 4.5 dairy cows /ha farms the Nproduct value was 68 and 122 kg N /ha and
N fertiliser was reduced from 450 kg N /ha to 289 and 313 kg N /ha by the proposed proxy.
The DairyNZ proxy allowed only 8% more fertiliser on the more highly-stocked farm even
though the difference in pasture required, as estimated by Overseer, was 80% higher.
This clearly demonstrates that the proposed proxy is significantly impacted by the preproxy fertiliser amount.

8.

Application to Commercial Farms

A set of 71 commercial farm files from the pastoral industries (see Snow et al. 2016) and
85 files from the arable industries (see Hume et al. 1015) were compiled for testing GMP
proxies. The 71 pastoral farms comprised those from Beef+Lamb NZ (labelled BLNZ
here), Deer Industry NZ (DINZ) and from Supply Fonterra (FONT). The arable files are
labelled “CROP”. The BLNZ, DINZ and FONT farms are primarily pastoral but contain
varying proportions of cropping (arable or forage) areas. The CROP farms were entirely
crop blocks but some of these blocks were grazed. These files were re-used here for
testing the DairyNZ proxy. In this testing only the fertiliser proxies, or those proxies plus
the irrigation proxy (see Hume et al. 1015) were applied to the farms. The results are
summarised below showing the values of Nproduct (Figure 8), the effect on the GMP
fertiliser usage (Nfertiliser, Figure 9) and the effect on Nlost from the farm (Figure 10) when
the DairyNZ fertiliser N proxy was applied.
Nproduct ranged from ranged from -30 to 143 kg N /ha. Note that the proxy does not change
Nproduct. At a whole-farm level, negative values of Nproduct appeared on three
sheep/beef/deer farms. These values were a result of the way this quantity is calculated
in Overseer when mobs of animals are bought during the year but not sold or when crops
are not harvested before then end of the reporting year. It is likely that there were many
instances of negative values of Nproduct at a mob or block level but only three in which
these negative values were greater than the sum of all the positive exports of N from the
farm (from the Overseer file point of view). These apparent negative values will be more
prevalent on sheep/beef/deer and arable farms than on dairy farms. Their effect will be
to increase the apparent surplus and, depending on other aspects of the farm
management, reduce the GMP fertiliser amount. These values may change with
Overseer version.
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Figure 8. Nproduct from the 71 pastoral commercial farms (upper) and 85 commercial
cropping farms (lower) used for testing the DairyNZ proxy. The farms are sorted in
alphabetical order.

The effect of the current and DairyNZ N fertiliser proxies in combination with the irrigation
proxy on post-proxy Nfertiliser and Nlost was quite strongly influenced by sector (Figure 9 to
Figure 11 and Table 8). Relatively few of the BLNZ farms had reduced fertiliser postproxy. This is explained by the farms already having lower pre-proxy fertiliser usage.
DINZ farms were more affected with respect to Nfertiliser (Table 8) by the current proxy than
the DairyNZ proxy but the differences did not translate into substantial changes in N lost.
Note however that most of the BLNZ and DINZ farms would not normally apply N fertiliser
over the whole farm but instead would apply fertiliser to forage crops and flatter pasture
blocks and these might constitute a relatively small proportion of the whole farm. In this
case a 2 kg N /ha reduction in Nfertiliser at the whole farm level could translate to a large
effect on the ability to produce. The most extreme example was BLNZ27 in which the
existing 3 kg N /ha Nfertiliser was reduced to 1 kg N /ha. This farm used N fertiliser only on
the 8% of the farm area in which forage crops were grown. These farms had relatively
minor effects on Nlost by the proxy.
The dairy farms (farms labelled FONT) had lower post-proxy Nfertiliser for the DairyNZ proxy
than either pre-proxy usage or after application of the current proxy which, on average,
increased fertiliser usage (Figure 9, Table 8). This was particularly so for the more
intensive farms. Broadly, if pre-proxy Nfertiliser was < 150 kg N /ha then there was little or
no reduction by the DairyNZ proxy, if fertiliser pre-proxy was ~ 200 kg N /ha then about a
10% reduction was imposed. Larger reductions occurred for a cluster of farms with higher
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pre-proxy Nfertiliser. The effect of the DairyNZ proxy was to reduce Nlost by 6 kg N /ha when
applied in isolation and by 17 kg N /ha when applied in conjunction with the irrigation
proxy.
Arable farms (labelled CROP) were relatively more affected by the proxy than any other
farm type (Figure 9 to Figure 11 and Table 8). Pre-proxy fertiliser usage was unchanged
on only two out of 85 farms; post-proxy Nfertiliser was 45% of the pre-proxy value in one
case; the average and median reduction in Nfertiliser was 53 and 36 kg N /ha; and the
average and median reduction in Nfertiliser compared to the pre-proxy value was 33% and
30%. These data were not examined on a block-by-block basis as this proxy applies to
the whole farm, however it raises the significant question of whether or not Nproduct could
be maintained at these extreme reductions in Nfertiliser. Overseer calculates a N deficit for
crop blocks for each month as an indicator that there might be insufficient supply of N
from all possible sources to satisfy the crop’s needs (note that Overseer will not reduce
the input crop yield even if the calculated deficit is large). While this deficit should not be
taken literally it can be taken as an indicator. The deficit (simply averaged for all blocks
and all months and not weighting by block area) pre-proxy was 21 kg N /ha, reduced to 9
kg N /ha for the current proxy which takes timing of fertiliser application into account and
increased to 26 kg N /ha after application of the DairyNZ proxy.
The effect of the proxy on Nlost for CROP farms was complex. While the average effect
of the DiaryNZ proxy (Table 8) was more severe than the current proxy the current proxy
had a more severe effect than the DairyNZ proxy on many farms (Figure 10, Figure 11).
The difference between the individual and average effect was due to the current proxy
adding more fertiliser to some farms while the DairyNZ proxy, by design, can only reduce
fertiliser. It is worthwhile noting that the current proxy increases average fertiliser usage
but decreases Nlost (Table 8) due to improved timing and amount of N fertiliser and
therefore better alignment to crop needs. This can help provide a clear message to arable
farmers on the benefits of well-considered nutrient management on their farms and can
be used to assist with adoption and compliance on-farm. The DairyNZ proxy holds no
such benefits.
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Figure 9. Effect of the DairyNZ N fertiliser proxy on Nfertiliser (upper) and increase in Nfertiliser
(lower) for the 156 commercial farms. Open symbols show the current N fertiliser proxy
as described in Hume et al. (2015) and Snow et al. (2016) and the filled symbols show
the DairyNZ N fertiliser proxy. The farms are sorted in order of pre-proxy Nfertiliser value.
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Figure 10. Effect of the DairyNZ N fertiliser proxy on Nlost (upper) and increase in Nlost
(lower) for the 156 commercial farms. Open symbols show the current N fertiliser proxy
as described in Hume et al. (2015) and Snow et al. (2016) and the filled symbols show
the DairyNZ N fertiliser proxy. The farms are sorted in order of pre-proxy Nlost value.
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Figure 11. Effect of the DairyNZ N fertiliser and the irrigation proxy on Nlost (upper) and
increase in Nlost (lower) for the 156 commercial farms. Open symbols show the current N
fertiliser proxy as described in Hume et al. (2015) and Snow et al. (2016) and the filled
symbols show the DairyNZ N fertiliser proxy. The farms are sorted in order of pre-proxy
Nlost value.

Table 8. Average change in Nfertiliser and Nlost (kg N /ha) by sector resulting from the
fertiliser and irrigation proxies showing the current and DairyNZ N fertiliser proxies.
BLNZ
ΔNfertiliser, current
ΔNfertiliser, DiaryNZ

-2
-1

CROP
DINZ
Fertiliser proxy only
+66
-14
-53
-3

ΔNlost, current
ΔNlost, DiaryNZ

-1
0

-4
-7

-1
0

Fertiliser and irrigation proxy
-5
-2
-8
-2

ΔNlost, current
ΔNlost, DiaryNZ

-1
-1

FONT
+53
-34
+4
-6

-9
-17
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9.

Discussion and Issues for Further Consideration

9.1 Latest DairyNZ Amendments to the Proxy
DairyNZ made some amendments and clarifications to their proposed proxy, mostly in
response to questions from ECan. The amendments arrived after the response deadline
requested by ECan and, due to the limited time available for the analysis, much of the
coding for the proxy testing had already been done and it was not possible to include them
in the analysis above. However we have attempted to give a narrative description of what
the likely impacts would have been. The key points are noted below.
DairyNZ did not make clear instructions as to whether the proxy should apply to the total
farm area (i.e. including wetlands, forestry blocks, house blocks, etc.) or to only the
productive area. While the coding of the DairyNZ proxy has been set to the total farm
area, the survey files has the non-productive blocks removed from the files as part of the
analysis in 2015. Given this the results here are relevant to the productive area rather
than the total area. Non-productive areas can constitute relatively large areas of some
farms and inclusion of these blocks would to reduce the apparent Nsurplus so would result
in less severe reductions in Nfertiliser than if only the productive area were used in the
calculations.
DairyNZ proposed making an exception to the rule of no fertiliser applications in winter for
short duration winter crops (those with ≥ 75% of their time in the ground during May-July,
e.g. winter production of lettuce and other short-duration crops). These winter crops do
require fertiliser and the implementation tested here (no winter fertiliser) is not practicable
for these crops. It was not possible to implement this modification within the time
available.
We think that DairyNZ also proposed, by omission, that the 50 kg N fertiliser /month
maximum that applied to the pastoral blocks should not be applied to the crop blocks. It
was not possible to implement this modification within the time available. The effect of
this modification would be to increase Nstage1_fertiliser and Nstage1_surplus. This would likely
lead to lower values of Nratio, higher NGMP_fertiliser and higher NGMP_lost than those reported
above. The magnitude of this effect cannot be assessed at this time.
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9.2 Implementation of the DairyNZ Proxy in the Suite of Proxies
If the DairyNZ proxy is adopted then it would replace part of the PastoralFertiliser proxy
(item 13 below) and a further part of the CroppingFertiliser proxy (item 18 below). Given
this the decision where to place the DairyNZ proxy in the order of application will not be
straightforward. Many of the proxies interact with each other, including an interaction
between the N and P in PastoralFertiliser and the various Olsen P proxies, and the order
below was decided after many rounds of testing for such interactions. It was not possible
to separate out the P parts of the existing fertiliser proxies, implement the DairyNZ N
fertiliser proxy, reassess the proxy ordering and complete the subsequent testing within
the time frame available. Given this the proxy was tested only by itself and then in
conjunction with the irrigation proxy. If the decision is made to adopt the DairyNZ proxy
then consideration of its placement in the order of application will be required.

Order of Application

Proxy

1

AllCompaction

2

AllSilageEffluent

3

BeefDairyStockAccess

4

CutAndCarryOlsenP

5

DairyEffluentSystemType

6

DairyOlsenP

7

DairySolidEffluentDisposalMonth

8

DeerOnBlock

9

PastoralCultivationPracticeFodderBeets

10

PastoralFilterStrips

11

PastoralPugging

12

SheepBeefDeerOlsenP

13

PastoralFertiliser (N and P)

14

AllFallow

15

AllIrrigationPAW

16

AllCeaseIrrigation

17

PastoralCultivationPractice

18

CroppingFertiliser (N and P)

9.3 Issues with the Nproduct Estimation
There are some issues associated with the reporting of Nproduct in Overseer under some
circumstances. In one example a mob of 20 weaner cattle /ha were bought in November
at 150 kg liveweight and grown to 250 kg liveweight by June. In June (the last month of
the budget) the cattle were either retained on farm or sold store. Conceptually there
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should be no difference in Nproduct between these two options but there was a large
difference in the reported Nproduct. The reported value of Nproduct was 60 kg N /ha when the
animals were sold and -101 kg N /ha when the animals were retained on farm. A similar
issue arises for crops that remain unharvested at the end of the year. These low or
negative values will affect the calculation of the farm surplus, Nratio and therefore will also
affect the modelled NGMP_fertiliser and NGMP_lost and have the potential to results in negative
values of NGMP_fertiliser. In these latter cases the farm cannot achieve a GMP status as it is
not possible to apply negative fertiliser. Application of the proxy over several years might
average out this particular effect but the data to test this was not available. If the proxy is
adopted then further consideration of this issue will be required. Future versions of
Overseer might give different values of Nproduct.

9.4 Justification for the Ntrigger and Nramp Values
DairyNZ have not provided an explanation for the values of Ntrigger and Nramp specified or
their scientific basis. The values do not seem to relate to any information produced from
the farm surveys or the guidance in the industry-agreed narrative GMP document.

9.5 Reliable Inputs for the Proxy
The NGMP_fertiliser and NGMP_lost from the DairyNZ proxy is highly influenced by the initial
fertiliser amounts entered in the file. As Overseer itself does not act as a quality check on
the sense of, for example, fertiliser amounts inputted, the quality of the resultant GMP
output will be very reliant on the quality of the inputs. This is particular the case for those
of Nfertiliser and those contributing to Overseer’s calculation of Nproduct. If adopted then
accuracy checks on this data will be required. It is likely that flags for quality checks would
need to be developed, coded and tested.

9.6 Can Exisiting Nproduct be Achieved after the Nfertiliser Adjustments?
By reducing fertiliser while retaining the yield, the proxy is introducing an expectation that
farmers can raise their pre-proxy nutrient use efficiency. The proxy has the potential to
raise the efficiency beyond that realistically achievable through fertiliser management. In
those cases, farmers will not be able to meet the GMP N loss for their activity.

Overseer expects that the data provided as inputs, such as N fertiliser and product yield,
are ‘feasible’ values. In other words, Overseer expects that it is possible to obtain the
specified yield from the specified fertiliser. The DairyNZ proxy caps and limits N fertiliser
but does not alter product yield and therefore has the potential to lead to infeasible
combinations. One hypothetical example is:
-

Pre-proxy file with 12 t DM /ha wheat crop, 250 kg N /ha fertiliser and 50 kg N /ha
Nintial_lost

-

Capping and ramping reduces the post-proxy values 150 kg N /ha fertiliser and 30 kg
N /ha NGMP_lost.
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-

Those post-proxy values implicitly assume that the wheat yield and Nproduct can
feasibly be obtained with the reduced amount of fertiliser.

-

In reality, unless profligate amounts of fertiliser were used in the pre-proxy condition,
reducing fertiliser in a crop such as wheat by 40% would substantially reduce yield
and Nproduct.

-

Had a corresponding sensible reduction in yield and Nproduct been inserted into
Overseer for the assessment of NGMP_lost then NGMP_lost would have been greater than
30 kg N /ha.

All of this can result in the requirement for the farmer to reduce farming intensity in order
to attain GMP compliance with the DairyNZ proxy. This was not the intent of the industryagreed narrative GMPs or the proxies of these narratives which were intended to be
agnostic to the intensity of system, and focussed on practice.

9.7 Impact on Low-Input / High-Efficiency Farm Systems
Because the DairyNZ N fertiliser proxy does not normalise fertiliser practise for a given
farming intensity, but instead is significantly affected by the original entered amount of
fertiliser, the same farm system/soil/climate with different original amounts of fertiliser can
end up with different NGMP_fertiliser and NGMP_lost. In other words, those farms with higher
pre-proxy amounts of fertiliser for the same production would get a higher NGMP_fertiliser than
farms with the same production but with less fertiliser – i.e. those with higher pre-proxy
nutrient efficiency.
This might have particular effects on some farms depending on their farming operations
during the benchmark years. Take, for an example, a mixed arable farm transitioning
from a phase with a higher than usual percentage of the farm in pasture. They might
sensibly, as recommended by good nutrient management practice, take account of the N
from the mineralising pasture residues in their fertiliser practices and apply less fertiliser
than would be needed long-term. The NGMP_lost for this farm would be artificially low simply
because of the way that the DairyNZ proxy works and in this case would penalise historic
adoption of good management practices.

9.8 Alignment to the Narrative Proxy
The industry agreed GMP narrative states that GMP is to "Manage the amount and timing
of fertiliser inputs, taking account of all sources of nutrients, to match plant requirements
and minimise risk of losses". The proxy does not take into account all sources of nutrients
as this farm-gate surplus takes a regressive approach of just considering nutrients moved
inwards and outwards through the farm gate. The DairyNZ proxy does not take into
account inputs from N fixation or mineralisation. While it is important to remember that
the DairyNZ N fertiliser proxy is not a fertiliser recommendation, the lack of
acknowledgement of these important sources of N could be seen to go against decades
of work educating farmers about the importance of considering these inputs to their farm
systems as an important part of nutrient management despite the uncertainties in their
quantification.
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It is not common in arable systems to apply fertiliser each month and 2-3 larger fertiliser
applications during the growth of the crop are more common. The proxy proposed by
DairyNZ puts a maximum of 50 kg N /ha /month and existing fertiliser applications are
reduced to this before further surplus-led reductions are considered. For efficient use of
fertiliser and practicalities on-farm, Hume et al. (2015) recommend that fertiliser applied
to crops be greater than 46 kg N /ha for any single fertiliser event.

9.9 Using the Proxy for the Catchment Matrix
The Catchment Matrix contains values of likely nutrient loss from plausible combinations
of soil and climate in Canterbury for a large range of farm types. It is intended to assist
with policy exploration, catchment limit setting and catchment accounting. Lack of a
reliable Catchment Matrix would hinder the exploration and development of robust land
use policy and would mean that some other method of catchment accounting would be
required to fulfil obligations under the NPS-FM (2014)
The DairyNZ N fertiliser proxy is not consistent with the need to produce the Catchment
Matrix. The dairy files in the Catchment Matrix contain an initial N fertiliser amount, and
therefore the DairyNZ proxy functions and a catchment matrix for dairy can be produced.
However, because the starting amount of fertiliser so strongly affects the resultant GMP
fertiliser, additional analysis would need to be done to confirm that the median N usage
from the dairy farm survey (see Pinxterhuis et al. 2015) is a sensible starting point for
application of the DairyNZ proxy. Catchment Matrix files for arable, horticultural, sheep,
beef and deer farms do not contain any initial N fertiliser but rely on the proxy to specify
the appropriate amount of fertiliser. Such files will return a negative farm surplus during
the initial calculation of the DairyNZ proxy and so NGMP_lost cannot be calculated using this
proxy for the Catchment Matrix.
DairyNZ have suggested that the current fertiliser proxies might be retained for the
Catchment Matrix for beef, sheep, deer, arable and horticultural farms. This would mean
that the proxies were not consistent across different farm types. This is also likely to lead
to an inconsistency between modelling and implementation for catchment setting and
managing to limit processes.

9.10 General Comments
The MGM project and the resultant proxies were designed to be agnostic about farming
intensity by responding sensibly as farm systems intensified. There was a deliberate
separation between Good Management Practices as represented by the narrative and the
proxies and the need to reduce nutrient losses in particular catchments which was seen
as the function of the sub-regional policy. The DairyNZ N fertiliser proxy is not agnostic
about farm intensity. Based on our analysis it seems that this mechanism will reduce
fertiliser use on higher usage farms. However, it appears that it essentially grandparenting fertiliser use with incremental change from current for some higher intensity
farms. It does not appear to normalise to Good Management Practice.
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Hume E
Plant & Food Research Lincoln
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1

INTRODUCTION

Environment Canterbury has been requested by the Hearing Commissioners to assess the
potential impact of two alternative irrigation proxies proposed by Irrigation New Zealand, INZ
(hereafter termed the INZ preferred proxy and the INZ alternative proxy), to represent Good
Management Practice (GMP). Environment Canterbury contracted Plant & Food Research to
lead that assessment. The specification, programming, testing and assessment of this proxy
was required to be completed within tight time constraints so a complete or integrated
assessment, such as those found in Robson et al. (2015), Hume et al. (2015) and Snow et al.
(2016) was not possible. The reporting in this document are the proxies as applied to
OVERSEER® version 6.2.2 files. Results may vary with future versions of OVERSEER®.

For further information please contact:
Ellen Hume
Plant & Food Research Lincoln
Private Bag 4704
Christchurch Mail Centre
Christchurch 8140
NEW ZEALAND
Tel: +64 3 977 7340
Fax: +64 3 325 2074
Email: Ellen.Hume@plantandfood.co.nz
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2

INDUSTRY-AGREED GOOD MANAGEMENT
PRACTICE NARRATIVES

In July 2015, the ‘Industry-agreed Good Management Practices relating to water quality’
booklet1 was launched. This set out the expectations of six industry good bodies of their farmers
to achieve GMP. This document was signed off by the boards of FAR, HortNZ, DairyNZ, DINZ,
B+LNZ and NZPork. The modelling proxies were developed to describe the intent of these
industry-agreed GMPs within the OVERSEER® model without being a prescriptive action for
farmers (through the Matrix of Good Management project). The narrative GMPs and associated
implementation guidance for irrigation and water use are:
Manage the amount and timing of irrigation inputs to meet plant demands and minimise
risk of leaching and runoff.
Implementation guidance:
There is a demonstrable reason why irrigation is to be applied, for example:






to replace soil moisture deficit
for the purpose of herbicide activation
to prepare soil for cultivation
frost protection
for fertigation

Design, calibrate and operate irrigation systems to minimise the amount of water needed
to meet production objectives.
Implementation guidance:
 Any new development, upgrade or redevelopment is consistent with irrigation industry
codes of practice.
 The irrigation system is evaluated annually to demonstrate optimal performance using
irrigation industry guidance.
 Dairy: Actual irrigation water take is measured with a water meter. Soil moisture levels
are tracked throughout the season to justify irrigation events, e.g. using soil moisture
balance calculations or soil moisture probes or tapes.
 Dairy: Actual annual irrigation use is evaluated for consistency with estimated agronomic
needs for the season based on climatic data and pasture/crop requirements.
 Dairy: Dairy sheds will use no more water for dairy shed washdown and milk cooling than
is necessary to produce hygienic and safe milk (Sustainable Dairying: Water Accord).
Actual water use in the dairy shed is measured with a water meter.
 Horticulture and Arable: Water is applied to maintain soil between stress point and field
capacity – knowledge of evapotranspiration, field capacity and use of soil probes can
assist in achieving this.
 Horticulture and Arable: Volumes applied are informed by all relevant factors e.g. crop
type, plant growth stage, soil type and field capacity.

1

http://ecan.govt.nz/publications/General/Industry_Agreed_GMPs_A5_Version2_Sept2015_FINAL.pdf.

[5]
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3

DESCRIPTION OF INZ PREFERRED AND
ALTERNATIVE IRRIGATION PROXIES

The proposed methodology for INZ preferred irrigation GMP modelling proxy2 is shown in
Table 1. It states that GMP on Plant Available Water (PAW) soils 30, 40 and 50 mm should be
determined by modelling a centre pivot irrigator, and that for soils above PAW 60 mm, GMP
should be determined by modelling a sprayline irrigation system, regardless of actual irrigator
type on farm. The INZ preferred proxy assigns a specific irrigation trigger point, application
depth and return period for each soil PAW (Table 1).
Table 1. Irrigation New Zealand preferred irrigation GMP modelling proxy.
Plant available
water capacity
(mm)

Irrigator type

Irrigation
trigger
point (%)

Application
depth (mm)

Return
period
(days)

30

Modelled as Centre Pivot systems

55

15

3

40

Modelled as Centre Pivot systems

60

15

3

50

Modelled as Centre Pivot systems

65

15

3

60

Modelled as Sprayline irrigation systems

55

33

7

70

Modelled as Sprayline irrigation systems

55

33

7

80

Modelled as Sprayline irrigation systems

60

33

7

90

Modelled as Sprayline irrigation systems

60

33

7

100

Modelled as Sprayline irrigation systems

50

65

14

110

Modelled as Sprayline irrigation systems

50

65

14

120

Modelled as Sprayline irrigation systems

50

65

14

140

Modelled as Sprayline irrigation systems

55

65

14

160

Modelled as Sprayline irrigation systems

60

65

14

200

Modelled as Sprayline irrigation systems

68

65

14

The proposed methodology for INZ alternative irrigation GMP modelling proxy3 is shown in
Table 2. Note that this differs slightly from the alternative relief GMP irrigation proxy submitted 4
in the original statement of evidence. The methodology proposes variable trigger points,
application depths and return periods according to irrigator type and soil PAW. In contrast with
the preferred proxy, this methodology generally uses the same irrigator type to determine GMP
as that which is on a given farm. The exception to this is the soils below PAW 60 mm where
GMP is determined by modelling a centre pivot.

2

Memorandum of Counsel on Behalf of Irrigation New Zealand Incorporated Responding to Panel Questions, 14
September 2016, Appendix 1, Method s28.4.
3
Memorandum of Counsel on Behalf of Irrigation New Zealand Incorporated Responding to Panel Questions, 14
September 2016, Appendix 2, Method s28.4.
4
Statement of Evidence of Ian McIndoe, 22 July 2016, Appendix A: Proposed Method s28.4.
[6]

THE NEW ZEALAND INSTITUTE FOR PLANT & FOOD RESEARCH LIMITED (2016)

Assessment of the irrigation Good Management Practice modelling proxies proposed by Irrigation New Zealand for the Matrix of Good Management
(PC5). November 2016. PFR SPTS No.14038.

Table 2. Irrigation New Zealand alternative irrigation GMP modelling proxy.
Plant available
water capacity
(mm)

Irrigator type

Irrigation
trigger
point (%)

Application
depth (mm)

Return
period
(days)

30

Centre Pivot, Micro-irrigation and Solid Set
irrigation systems

55

15

3

40

Centre Pivot, Micro-irrigation and Solid Set
irrigation systems

60

15

3

50

Centre Pivot, Micro-irrigation and Solid Set
irrigation systems

65

15

3

60

Centre Pivot, Micro-irrigation and Solid Set
irrigation systems

59

15

3

70

Centre Pivot, Micro-irrigation and Solid Set
irrigation systems

62

15

3

80

Centre Pivot, Micro-irrigation and Solid Set
irrigation systems

65

15

3

90

Centre Pivot, Micro-irrigation and Solid Set
irrigation systems

64

15

3

100

Centre Pivot, Micro-irrigation and Solid Set
irrigation systems

66

15

4

110

Centre Pivot, Micro-irrigation and Solid Set
irrigation systems

68

15

4

120

Centre Pivot, Micro-irrigation and Solid Set
irrigation systems

65

15

4

140

Centre Pivot, Micro-irrigation and Solid Set
irrigation systems

69

15

5

160

Centre Pivot, Micro-irrigation and Solid Set
irrigation systems

72

15

5

200

Centre Pivot, Micro-irrigation and Solid Set
irrigation systems

77

15

5

<80

Linear systems

80

Linear systems

65

26

6

90

Linear systems

64

26

6

100

Linear systems

66

40

9

110

Linear systems

68

40

9

120

Linear systems

65

40

12

140

Linear systems

69

40

12

160

Linear systems

72

40

12

200

Linear systems

77

40

12

<80

Travelling irrigation systems

80

Travelling irrigation systems

50

50

10

90

Travelling irrigation systems

50

50

10

100

Travelling irrigation systems

50

50

10

110

Travelling irrigation systems

50

50

10

120

Travelling irrigation systems

55

45

12

[7]
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Plant available
water capacity
(mm)

Irrigator type

Irrigation
trigger
point (%)

Application
depth (mm)

Return
period
(days)

140

Travelling irrigation systems

55

45

12

160

Travelling irrigation systems

55

45

12

200

Travelling irrigation systems

60

45

12

<60

Sprayline irrigation systems

60

Sprayline irrigation systems

55

33

7

70

Sprayline irrigation systems

55

33

7

80

Sprayline irrigation systems

60

33

7

90

Sprayline irrigation systems

60

33

7

100

Sprayline irrigation systems

50

65

14

110

Sprayline irrigation systems

50

65

14

120

Sprayline irrigation systems

50

65

14

140

Sprayline irrigation systems

55

65

14

160

Sprayline irrigation systems

60

65

14

200

Sprayline irrigation systems

68

65

14
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4

IMPLEMENTATION OF INZ PREFERRED AND
ALTERNATIVE IRRIGATION PROXIES IN THE
FARM PORTAL

In general, the details of the preferred and alternative proxy were clearly laid out in INZ’s
supplementary evidence. There were some assumptions that needed to be made in order to
implement each of the proxies into the Farm Portal:
 Plant Available Water (PAW) capacity (mm) was assumed to be based on a soil depth to
60 cm. This is the depth that OVERSEER® schedules to.
 Each PAW listed and associated irrigation scheduling was assumed to represent a range
of soil PAWs rather than the single value listed. For example, the scheduling rules
relating to a PAW of 80 mm were assumed to also apply to those soils up to (but not
including) the next PAW listed (90 mm), i.e. 80–89 mm inclusive.
 It was assumed that the scheduling rule for centre pivot at PAW 30 mm also applied to
any PAW less than 30.
 Terminology used was as used in OVERSEER®.
 Unless stated, all other settings remained the same as current version of proxy, including
timing of irrigation scheduling (Hume et al. 2015).
Table 12 to Table 17 in Appendix 1 show how the proposed proxies have been implemented in
OVERSEER® xml files through the Farm Portal. These implementation rules, as well as the
assumptions, were shared with INZ.
For the modelling of irrigation, OVERSEER® groups centre pivot and linear systems. Therefore
in order to represent the different parameters that INZ indicated for linear systems, it meant
recoding a complete alternative version of the Farm Portal with the linear systems parameters,
and then re-running all of the data (approximately 9500 files). This was not possible in the given
time frames. These parallel versions were coded for the alternative proxy based on the original
evidence from INZ5. However revisions were made to the alternative proxy6 which added two
irrigation systems (micro-irrigation and solid set irrigation) into the proxy. The technical team
received the requested changes on 4 October 2016. These changes required recoding and
substantially increased the data run time. Consequently, there was only time for the analysis of
the alternative (including centre pivot) and preferred proxies; the recoded linear systems version
would have taken an additional several weeks to complete and analyse.

5

Statement of Evidence of Ian McIndoe, 22 July 2016, Appendix A: Proposed Method s28.4.
Memorandum of Counsel on Behalf of Irrigation New Zealand Incorporated Responding to Panel Questions, 14
September 2016, Appendix 1, Method s28.4.
6
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5

DESCRIPTION OF CURRENT PC5 IRRIGATION
GMP MODELLING PROXY

The details of the PC5 irrigation proxy and its development are documented in Hume et al.
(2015). In brief, the irrigation GMP modelling proxy was developed to represent nutrient losses
expected when a grower uses irrigation to meet plant demand while minimising the risk of
losses. There were two aspects considered in developing the modelling proxy: the monthly
timing of potential irrigation events, and the application strategy (i.e. amount) within these
irrigated months. It is the application strategy that INZ proposed to alter.
The development of the proxy drew on recent scientific research carried out for developing the
irrigation scheduling calculator, AquaTRAC (Brown et al. 2010). The proxy for spray irrigation
was based on the irrigation system already in place on the farm and using an irrigation strategy
of a fixed application rate and variable return period based on the soil PAW (0-60 cm).
A universal 50% trigger point and 90% refill target were proposed with a minimum and
maximum application depth for different irrigation systems. Feedback was received from INZ
outlining concerns that the irrigation modelling proxy did not take sufficient consideration of onfarm limitations of certain irrigation systems. They provided an alternative suite of parameters7
for the proxy and a comparison of the two proxies was undertaken and discussed in a
stakeholder workshop. As a consequence of this workshop, the irrigation GMP modelling proxy
was altered to include the INZ suggested approach for travelling irrigators and spraylines on soil
below PAW 80 mm.
The resulting proxy for PC5 for spray systems uses fixed application depth and variable return
period user defined values based on PAW (Appendix 3). 50% PAW (0–60 cm) is trigger point
for both pastoral and cropping, and 90% PAW is generally the target refill. However, strategy
differs for travelling and spray-line irrigators at PAW <80 mm where the constraints of these
systems means that the application depth sometimes exceeds the target refill point and field
capacity. Below PAW 40, these irrigators are recognised as not being able to meet GMP and
are modelled as a centre pivot system. The minimum application depth is 10 mm and the
maximum application depth is 40 mm for high rate systems and 65 mm for low rate systems on
high PAW soils.

7

Further details of the original proposal are noted in Appendix 2.
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6

COMPARISON OF PROXY CONCEPTS

A visual representation of the PC5, INZ preferred and INZ alternative proxies for each irrigator
across different PAW soils is shown in Figure 1. Trigger point is the point at which the soil water
content decreases to a level requiring an irrigation event (e.g. 50% of PAW for PC5 proxy).
Field capacity is the upper limit to how much water a soil can hold (i.e. field capacity is
equivalent to the PAW of the soil; 1:1 relationship). Post-irrigation is the soil water content
directly after an irrigation event has occurred. If the post-irrigation amount is higher than field
capacity, this indicates that drainage is likely to occur from the soil profile following irrigation and
therefore is inconsistent with the GMP narrative. Drainage also has potential to occur if irrigation
results in a soil water content at or near field capacity, particularly if this is followed by a rainfall
event. Having a target refill point set below field capacity (e.g. 90% of PAW for PC5 proxy)
allows space to capture rainfall without unnecessarily causing drainage, thus fulfilling the
narrative GMP for irrigation. Note that Figure 1 does not take into account any limitations due to
minimum return periods.
The proxies have different soil PAWs below which certain irrigator types are not considered able
to operate at GMP. In these cases GMP modelling defaults to using centre pivot. For PC5 this
occurs for travelling irrigator and spraylines below PAW 40 as agreed in a workshop with the
irrigation industry including INZ in September 2015 (Hume et al. 2015). For INZ alternative this
occurs for linear and travelling irrigators below PAW 80 and for spraylines below PAW 60. As
INZ preferred proxy has only one implementation rule for all irrigators (modelled as centre pivot
below PAW 60 and spraylines above), the pattern of irrigation application is the same across
irrigators (Figure 1).
All proxies conceptually cause drainage from individual irrigation events (i.e. when irrigation
depth greater than difference between field capacity and trigger point) and thus stray from the
GMP narrative. For PC5 this occurs for travelling irrigator and spraylines between PAW 40 and
80, for reasons noted above (described in Hume et al. (2015)). For the INZ proxies, irrigation
modelled using centre pivot will result in drainage on the extremely light soil due to the higher
minimum application depth. Linear, travelling irrigator and spraylines apply more irrigation than
the soil can hold at various points along the PAW spectrum, particularly at the lower PAW end.
In general, soil water content with INZ proxies tracks closer to field capacity and continues this
at high soil PAWs by increasing the trigger point. All irrigators with the PC5 proxy level off in soil
water content once the maximum application depth for the system is reached as the trigger
remains at 50% PAW.
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Figure 1. PC5 and INZ preferred and alternative proxy approaches for modelling irrigation at GMP.
Soil water content (mm) at trigger point, post-irrigation and field capacity are shown across a range
of soil profile available water (PAW; mm) for the irrigation systems in an incoming OVERSEER ®
file. Note that the proxies alter the irrigator that is being modelled under certain circumstances.
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7

METHODOLOGY FOR ASSESSING PROXIES

Testing was designed to cover the complexities of the three irrigation proxy implementations
while providing a systematic indication of the likely impact of these.
Nine base files from the catchment matrix of the Matrix of Good Management were used to
assess the impact of the irrigation proxies. Files were selected to cover the three farm systems
modelled in the matrix (crop, dairy, and sheep, beef and deer) and three intensities (low,
medium and high) within these systems to give an indication of the potential range of impact
(selected based on results from the catchment matrix; Robson et al. (2015)). Each file contained
multiple blocks, so the results were presented at the farm level using an area-weighted average
across blocks. Base files used for the assessment are listed in Table 19, Table 20 and Table 21
(Appendix 4).
These base files were propagated across 18 soils, 11 climates and five spray irrigators (as
implemented in the proxies), then all GMP modelling proxies were applied including the three
proxy versions of irrigation scheduling. Three base files without irrigation were also included in
the test suite to enable a sensibility assessment of the results (data not shown). The
assessment of proxies generated more than 9500 files for each version of the irrigation proxy.
Soils were selected to cover the full range of PAWs implemented in the INZ preferred and
alternative proxies (i.e. <30 to >200; 14 total). In general, one soil was selected for each PAW
range. Four extra soils were also analysed to smooth out relationships plotted as lines, however
were excluded from average results to prevent bias of particular soil PAW ranges. The selected
soil siblings were of flat topography and increased in PAW through the whole soil profile, not
just PAW 60 (Table 3). Detailed soil descriptions used in the OVERSEER® files were provided by
S-map (Appendix 5).
Table 3. Soil siblings selected to cover the range of soil profile available
water (PAW; mm) for complete irrigation proxy assessment.
PAW60 range

Soil sibling

PAW60 (mm)

PAW150 (mm)

Ashh_1a.1

24

60

30-39

Fork_2a.1

30

39

30-39

Rang_46a.1*

36

45

40-49

Wair_3a.1

42

51

50-59

Darn_9a.1

51

78

50-59

Eyre_4a.2*

57

93

60-69

Lism_2a.1

63

99

70-79

Eyre_3a.1

72

108

70-79

Darn_1a.2*

78

114

80-89

Darn_1a.1

81

144

80-89

Ruap_11a.1*

87

159

90-99

Waka_2a.1

96

204

100-109

Barr_3b.1

105

249

110-119

Otia_6a.1

114

294

120-139

Matpi_23a.1

123

303

140-159

Kaia_1a.1

144

342

160-199

Tait_21a.1

171

396

≥200

Utuh_6a.1

348

618

<30

* denotes extra soils excluded from averaged results to prevent bias of particular soil PAW ranges
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Climates used for the assessment were taken from the Matrix of Good Management and cover
the region of Canterbury as shown in Figure 2 (Robson et al. (2015); Table 4).

Figure 2. Matrix of Good Management climate categories with centroid climate stations.
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Table 4. Matrix of Good Management climate categories ordered with decreasing rainfall deficit.
Annual rainfall
(mm)

Annual PET
(mm)

Mean daily
temperature (°C)

8

461

892

11.7

3

656

888

11.7

9

554

752

10.7

6

651

798

11.4

7

755

740

9.5

4

897

858

11.3

10

768

617

8.4

2

1040

744

9.8

1

1345

654

8.7

5

1389

466

6.1

11

3552

433

6.1

Climate category

While the Matrix of Good Management files are viable farm systems, the files used for this
assessment were not necessarily realistic across all soil and climate scenarios modelled. This is
because certain aspects of these files (e.g. stocking rate, crop yield) are altered when
generating the catchment matrix, but these alterations were not appropriate for all the soils and
climates selected and could not be redesigned in the short time frame that this testing was
carried out. Thus, these aspects of the files were held constant across all climates and soils and
may not result in feasible farm systems in real life. As a consequence, it is the relative values,
not the absolute values that are important when interpreting the test results.
To provide more realistic estimates of the proxy impact based on viable farm systems, the
Matrix of Good Management catchment matrix was re-generated across the three irrigation
GMP modelling proxies and the five spray irrigation systems included in the proxies (uses same
climates as current test but does not cover full PAW range implemented in INZ proxies).
However, due to the large quantity of data generated (more than 300,000 files) and the
restricted time frames for this work, the results were not able to be analysed and presented
here.
Results are presented as long-term annual average irrigation applied (mm) and nitrogen (N)
loss to water (kg/ha) at a farm level, as reported by OVERSEER® version 6.2.2. The former
refers to irrigation added to crop or pasture (i.e. the amount actually applied once delivery and
atmospheric losses are accounted for). The latter refers to N loss below the root zone and does
not necessarily relate to the amount of N going directly into waterways. All analyses were
conducted in R (R Core Team 2015) through RStudio (RStudio Team 2015) with figures
generated in ggplot2 package (Wickham 2009). The boxes of box and whisker plots are
displayed as the interquartile range (i.e. between 25th and 75th percentiles) around the median
value. The end of the whiskers represent the highest and lowest value within 1.5*interquartile
range for the upper and lower whisker, respectively. Outliers beyond the whiskers are plotted
as points.
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8

RESULTS OF PROXY ASSESSMENT

8.1

Overall

Figure 3 shows the annual amount of irrigation applied to each file in the whole test dataset, as
influenced by the three irrigation GMP modelling proxies. The mean application amount for PC5
(163 mm/yr) was lower than for the INZ alternative (181 mm/yr) and INZ preferred (188 mm/yr).
As expected there were large amounts of variation across the dataset, as seen by the length of
the box and whiskers (Figure 3), due to the range of climates, soils, farm systems and
intensities and irrigator types included. High irrigation outliers for the PC5 proxy were the very
low rainfall deficit scenarios for travelling and sprayline irrigators between soil PAW 40 and 60.
Overall, the GMP modelling proxies explained less than 0.6% of the variation in irrigation
applied for this dataset.
A similar but more muted response to the three irrigation GMP modelling proxies is shown for N
loss (Figure 4). Averaged over all the data, PC5 (69.2 kg/ha/yr) resulted in slightly lower N loss
than INZ alternative (70.6 kg/ha/yr) and INZ preferred (71.5 kg/ha/yr) proxies, with the majority
of files losing less than 100 kg/ha/yr of N. However, the significance of the difference in the
whole dataset average N loss between proxies was negligible due to large amounts of variation,
potentially where variability in impacts were offsetting each other. Results were therefore looked
at in more detail.
At a more detailed level, this variation in irrigation applied, N loss and drainage is shown in
Figure 29, Figure 30 and Figure 31 (Appendix 6), respectively, as driven by climate, soil PAW,
irrigator and GMP proxy. Each box and whisker represents the three farm systems and three
intensities of these systems (n=9). In general on these farms, irrigation applied increased with
increasing rainfall deficit and decreased with increasing soil PAW, with the reverse being true
for N loss. Very little to no irrigation was applied for those scenarios under high rainfall and high
soil PAW and thus associated drainage and N loss in these systems was purely rainfall driven.
PC5 proxy applied less irrigation compared with INZ proxies in most situations, except for
travelling and sprayline irrigators between soil PAW 40 and 60. The INZ preferred proxy
generally applied more or a similar amount of irrigation to the INZ alternative proxy depending
on the soil PAW and irrigator type. Similar responses were seen with N loss. To investigate
these trends further, the analysis is separated into each of the drivers of variation of this test
dataset: climate, soil, irrigator and farm system. For the purposes of these further assessments,
the impact of proxies is adequately characterised by irrigation applied and N loss, therefore for
simplicity drainage results are not shown.

[16]
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Figure 3. Annual average irrigation applied (mm) for PC5 (red), INZ preferred (green)
and INZ alternative (blue) irrigation GMP modelling proxies (OVERSEER® v6.2.2). Each
box and whisker summarises all climate, soil, irrigator and farm system and intensity
combinations as described in Section 7. n=20790.

Figure 4. Annual average N loss to water (kg/ha) for PC5 (red), INZ preferred (green) and
INZ alternative (blue) irrigation GMP modelling proxies (OVERSEER® v6.2.2). Each box
and whisker summarises all climate, soil, irrigator and farm system and intensity
combinations as described in Section 7. n=20790.
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8.2

Climate

Figure 5 shows that irrigation applied decreased along a climate gradient of increasing rainfall
and decreasing potential evapotranspiration across the whole dataset. Climates are ordered by
decreasing rainfall deficit (rainfall minus potential evapotranspiration). Most climates showed a
similar effect of the proxies, with PC5 applying less and INZ preferred applying more irrigation
than INZ alternative. The wettest climates (C05 and 11) did not have the same pattern, but very
little to no irrigation is actually being applied in these scenarios.
N loss increased in general across the climate gradient, as expected, but at a slower rate than
the decrease in irrigation applied due to the moderating influence of rainfall on drainage and
thus leaching (Figure 6). As with irrigation applied, N loss was generally slightly lower for PC5
and higher for INZ preferred proxies compared with INZ alternative proxy. For example, on
average across the data for climate category 9, N losses were 39.2, 40.8 and 43.1 kg/ha/yr for
PC5, INZ alternative and INZ preferred, respectively.

Figure 5. Annual average irrigation applied (mm) for PC5 (red), INZ preferred (green)
and INZ alternative (blue) irrigation GMP modelling proxies across all modelled
climates (OVERSEER® v6.2.2). Climates are ordered by decreasing rainfall deficit.
Each box and whisker summarises all soil, irrigator and farm system and intensity
combinations as described in Section 7.
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Figure 6. Annual average N loss to water (kg/ha) for PC5 (red), INZ preferred (green)
and INZ alternative (blue) irrigation GMP modelling proxies across all modelled
climates (OVERSEER® v6.2.2). Climates are ordered by decreasing rainfall deficit.
Each box and whisker summarises all soil, irrigator and farm system and intensity
combinations as described in Section 7.

For all further analysis of the test dataset, climates that were high rainfall and therefore had little
need for irrigation were excluded. This reduced variation in the data caused by rainfall-driven
drainage and focused on the areas of Canterbury that are most likely to be impacted by the
irrigation GMP modelling proxies. These areas include the Canterbury Plains and MacKenzie
Basin and are captured in climate categories 8, 3, 9, 6, 7 and 4 (henceforth named the ‘irrigated
climates’). This subset of the data is summarised overall in Figure 7 and Figure 8 for irrigation
applied and N loss, respectively, and Table 5. Differences between proxies are slightly more
pronounced compared with the overall data including all climate categories within Canterbury
(e.g. Figure 3 and Figure 4).
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Figure 7. Annual average irrigation applied (mm) for PC5 (red), INZ preferred (green)
and INZ alternative (blue) irrigation GMP modelling proxies (OVERSEER® v6.2.2). Each
box and whisker summarises irrigated climates and all soil, irrigator and farm system
and intensity combinations as described in Section 7. n=11340.

Figure 8. Annual average N loss to water (kg/ha) for PC5 (red), INZ preferred (green)
and INZ alternative (blue) irrigation GMP modelling proxies (OVERSEER® v6.2.2). Each
box and whisker summarises irrigated climates and all soil, irrigator and farm system
and intensity combinations as described in Section 7. n=11340.
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Table 5. Annual average irrigation applied (mm) and N loss to water (kg/ha) for PC5, INZ
preferred and INZ alterative irrigation GMP modelling proxies (OVERSEER® v6.2.2). The
results are presented as a mean value across irrigated climates and all soil, irrigator and
farm system and intensity combinations.
GMP proxy

PC5

INZ preferred

INZ alternative

Mean irrigation applied* (mm/yr)

249

280

271

Mean N loss* (kg/ha/yr)

48.5

51.6

50.2

* n=3780 for each proxy

8.3

Soil

The irrigation GMP modelling proxies function differently across the range of soils. Thus the
irrigated climates dataset was used to test this driver against irrigation applied and N loss.
The annual amount of irrigation applied generally decreased as the soil increased in PAW but
the proxies responded differently to each other depending on the soil PAW (Figure 9). On
average, PC5 had the lowest amount of irrigation applied and clearly decreased with increasing
soil PAW as a response to the ability of deeper soils to hold more water. The anomaly was that
higher amounts of irrigation were applied between soil PAW 40 and 70 due to the exception
made for travelling and sprayline irrigators within this range. Above soil PAW 60, INZ preferred
proxy applied more irrigation than INZ alternative, but both remained reasonably constant in
yearly application amount across the higher PAW range.
N loss followed a similar pattern to irrigation applied (Figure 10). On average, PC5 had the
lowest N loss of the proxies and decreased with increased ability of the soil to hold water.
Slightly higher comparative N loss was recorded between soil PAW 40 to 70. The lower N
losses to water across all proxies for the PAW range 90+ are thought to be due to the higher
denitrification potential of the representative soil.
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Figure 9. Annual average irrigation applied (mm) for PC5 (red), INZ preferred (green)
and INZ alternative (blue) irrigation GMP modelling proxies across all modelled soil
profile available water (PAW; mm) ranges (OVERSEER® v6.2.2). Each box and whisker
summarises irrigated climates and all irrigator and farm system and intensity
combinations as described in Section 7.

Figure 10. Annual average N loss to water (kg/ha) for PC5 (red), INZ preferred (green)
and INZ alternative (blue) irrigation GMP modelling proxies across all modelled soil
profile available water (PAW; mm) ranges (OVERSEER® v6.2.2). Each box and whisker
summarises irrigated climates and all irrigator and farm system and intensity
combinations as described in Section 7.
[22]
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8.4

Irrigator

The irrigation GMP modelling proxies function differently across the irrigator types 8. The
irrigated climates dataset was used to test this driver against irrigation applied and N loss
(Figure 11, Figure 12, Figure 13, Figure 14).
INZ preferred proxy uses a single implementation rule (centre pivot below PAW 60 and
sprayline above) so the irrigation applied and subsequent N losses were constant regardless of
the irrigator type in the farm file before GMP proxies are applied. INZ alternative proxy varied in
response to the irrigator and in general was lower but close to the INZ preferred proxy values
for irrigation applied and N loss. On average, PC5 was lower for both irrigation applied and N
loss, especially for centre pivot, micro-irrigation and solid set. However, the PC5 proxy for
travelling and sprayline irrigators for some soil PAWs within the range of 40 to 80 yields higher
irrigation applied and N loss than the INZ proxies and therefore there were smaller differences
when all soil types were averaged overall (Figure 11, Figure 12, Figure 13, Figure 14). For
example, when comparing irrigation applied between proxies for centre pivot and spraylines, the
INZ preferred and INZ alternative were 18% and 14%, respectively, greater than PC5 for centre
pivot and 8% greater for sprayline. When comparing the subsequent N loss, the INZ preferred
and INZ alternative are 12% and 7%, respectively, greater than PC5 for centre pivot and 2%
greater for sprayline.

Figure 11. Annual average irrigation applied (mm) for PC5 (red), INZ preferred
(green) and INZ alternative (blue) irrigation GMP modelling proxies across all
modelled irrigator types (OVERSEER® v6.2.2). Each box and whisker summarises
irrigated climates and all soil and farm system and intensity combinations as
described in Section 7.

8

Irrigator types able to be modelled in OVERSEER®.
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Figure 12. Annual average irrigation applied (mm) for PC5 (red), INZ preferred (green)
and INZ alternative (blue) irrigation GMP modelling proxies across all modelled
irrigator types (OVERSEER® v6.2.2). Results are presented as a mean value across
irrigated climates and all soil and farm system and intensity combinations with 95%
confidence intervals. Note the y-axis does not start from zero.

Figure 13. Annual average N loss to water (kg/ha) for PC5 (red), INZ preferred (green)
and INZ alternative (blue) irrigation GMP modelling proxies across all modelled
irrigator types (OVERSEER® v6.2.2). Each box and whisker summarises irrigated
climates and all soil and farm system and intensity combinations as described in
Section 7.
[24]
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Figure 14. Annual average N loss to water (kg/ha) for PC5 (red), INZ preferred (green)
and INZ alternative (blue) irrigation GMP modelling proxies across all modelled
irrigator types (OVERSEER® v6.2.2). Results are presented as a mean value across
irrigated climates and all soil and farm system and intensity combinations with 95%
confidence intervals. Note the y-axis does not start from zero.

Figure 15 displays the interaction between a subset of irrigators and soil PAW on irrigation
applied as a difference of INZ proxies from PC5. It is clear that the mean differences seen
above for centre pivot were due to the INZ proxies applying more irrigation across the whole
range of soil PAW, particularly with low PAW soils. In contrast, the INZ proxies for travelling
irrigator and spraylines were both applying less irrigation than PC5 for PAW 50-59 but generally
more for the other ranges (Figure 15).
Differences in N loss were more apparent with low PAW soils (Figure 16). INZ proxies had
higher N losses than PC5 for all light soils, except for travelling irrigators and spraylines at PAW
50–59. While N losses remained greater for INZ proxies on higher PAW soils, differences were
minimal across all irrigators.
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Figure 15. Annual average irrigation applied (mm) as a change from PC5 for INZ preferred (green)
and INZ alternative (blue) irrigation GMP modelling proxies (OVERSEER® v6.2.2). Results are
shown across three irrigator types (centre pivot, travelling irrigator, sprayline) and six soil profile
available water (PAW) ranges (30–39, 50–59, 70–79, 90–99, 120–139, 160–199 mm). Results are
presented as a mean value across irrigated climates and farm system and intensity combinations
with 95% confidence intervals. Black solid line represents no change from PC5, above line
represents an increase compared with PC5, and below line represents a decrease compared
with PC5.
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Figure 16. Annual average N loss to water (kg/ha) as a change from PC5 for INZ preferred (green)
and INZ alternative (blue) irrigation GMP modelling proxies (OVERSEER® v6.2.2). Results are
shown across three irrigator types (centre pivot, travelling irrigator, sprayline) and six soil profile
available water (PAW) ranges (30–39, 50–59, 70–79, 90–99, 120–139, 160–199 mm). Results are
presented as a mean value across irrigated climates and farm system and intensity combinations
with 95% confidence intervals. Black solid line represents no change from PC5, above line
represents an increase compared with PC5, and below line represents a decrease compared
with PC5.
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8.5

Farm system

On average across the irrigated climates dataset, the proxies appear to respond consistently to
farm systems (Figure 17, Figure 18). Dairy systems had more irrigation applied and higher N
losses on average compared with crop and sheep, beef and deer systems. Crop farm systems
showed the largest absolute mean difference between PC5 and INZ proxies for irrigation
applied compared with the other farm systems, but had the smallest mean difference for N loss.

Figure 17. Annual average irrigation applied (mm) for PC5 (red), INZ preferred (green)
and INZ alternative (blue) irrigation GMP modelling proxies across all modelled farm
systems (crop, dairy, and sheep, beef and deer; OVERSEER® v6.2.2). Each box and
whisker summarises irrigated climates and all soil, irrigator and intensity
combinations as described in Section 7.

[28]
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Figure 18. Annual average N loss to water (kg/ha) for PC5 (red), INZ preferred (green)
and INZ alternative (blue) irrigation GMP modelling proxies across all modelled farm
systems (crop, dairy, and sheep, beef and deer; OVERSEER® v6.2.2). Each box and
whisker summarises irrigated climates and all soil, irrigator and intensity combinations
as described in Section 7.

Figure 19 and Figure 20 show the response of GMP proxies across farm systems and irrigators.
Similar trends were seen in the amount of irrigation applied across farm systems for the same
irrigator, but with different magnitudes of response, crop being the smallest and dairy the largest
(Figure 19). There did seem to be small interactions between farm system, soil, irrigator and
GMP proxy. For example, at high soil PAWs irrigation applied remained reasonably constant
(possibly slightly increasing for crop systems) for INZ proxies, compared with PC5 which
decreased in response to increasing soil PAW (data not shown). This changed slightly
depending on irrigator type. Investigating interactions like this are important to understand the
impact of any new proxy.
The patterns of N loss were more similar across the proxies and smoother than irrigation
applied (Figure 20). Farm system had more influence on the pattern of N loss across soil PAW
than irrigator type (i.e. more similarity within columns than rows, Figure 20). Once again, crop
farm systems had a much dampened response compared with dairy in particular, but also
sheep, beef and deer.

[29]
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Figure 19. Annual average irrigation applied (mm) for PC5 (red), INZ preferred (green) and INZ
alternative (blue) irrigation GMP modelling proxies across soil profile available water (PAW; mm),
all modelled irrigator and farm systems (OVERSEER® v6.2.2). Results are presented as a mean
value across irrigated climates and intensity. Note the y-axis does not start from zero.
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Figure 20: Annual average N loss to water (kg/ha) for PC5 (red), INZ preferred (green) and INZ
alternative (blue) irrigation GMP modelling proxies across soil profile available water (PAW; mm),
all modelled irrigator and farm systems (OVERSEER® v6.2.2). Results are presented as a mean
value across irrigated climates and intensity.

Figure 21 and Figure 22 show the interaction between farm system and a subset of soil PAWs
on irrigation applied and N loss, respectively, as a difference of INZ proxies from PC5. Under
the INZ proxies, farm systems behaved differently across the soil range relative to PC5. For
example, dairy systems at PAW 30–39 applied much more irrigation with INZ proxies relative to
PC5 compared with crop and sheep, beef and deer which were similar (Figure 21). In terms of
N loss, dairy systems lost more with INZ proxies relative to PC5 compared with crop systems
which lost only marginally more (Figure 22). In contrast, for soil PAW 50–59 crop systems had
more irrigation applied by INZ proxies compared with PC5, whereas pastoral farms had less
(due to the greater influence of PC5 travelling irrigator and sprayline anomalies for some soil
PAWs within the range of 40 to 80 e.g. Figure 19; Figure 21). N loss for crop systems in this
scenario averaged around zero difference from PC5 whereas pastoral farms for the INZ proxies
remained lower than PC5 (Figure 22). At higher soil PAW ranges, while the differences in
irrigation applied were variable between the farm systems and INZ preferred and alternative
proxies, the differences in N loss stabilised and were close to PC5 losses (Figure 21,
Figure 22).

[31]
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Figure 21. Annual average irrigation applied (mm) as a change from PC5 for INZ preferred and INZ
alternative irrigation GMP modelling proxies (OVERSEER® v6.2.2). Results are shown across
modelled farm systems (crop, dairy, and sheep, beef and deer) and six soil profile available water
(PAW) ranges (30–39, 50–59, 70–79, 90–99, 120–139, 160–199 mm). Results are presented as a
mean value across irrigated climates, all irrigators and intensity combinations with 95% confidence
intervals. Black solid line represents no change from PC5, above line represents an increase
compared with PC5, and below line represents a decrease compared with PC5.
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Figure 22. Annual average N loss to water (kg/ha) as a change from PC5 for INZ preferred and INZ
alternative irrigation GMP modelling proxies (OVERSEER® v6.2.2). Results are shown across
modelled farm systems (crop, dairy, and sheep, beef and deer) and six soil profile available water
(PAW) ranges (30–39, 50–59, 70–79, 90–99, 120–139, 160–199 mm). Results are presented as a
mean value across irrigated climates, all irrigators and intensity combinations with 95% confidence
intervals. Black solid line represents no change from PC5, above line represents an increase
compared with PC5, and below line represents a decrease compared with PC5.
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8.6

Individual farm scale

Over the whole dataset, the means and data distributions of irrigation applied and N loss were
reasonably similar because of all the factors included in the assessment that introduced
variation. However, the difference in results between proxies at the individual farm scale was
more evident.
To illustrate this, three contrasting examples of individual farm level comparisons were made
across the three irrigation GMP modelling proxies. Each is displayed across centre pivot,
travelling irrigator and sprayline systems and all soil PAWs, with differences given for three
specific ranges.
Note again that these examples are not necessarily feasible farm systems (due to the nature of
this proxy assessment; Section 7) so a focus should be on the relative values, not the absolute
values, when interpreting the results.

8.6.1

Example 1

Example 1 is a high intensity dairy farm in climate category 3 (climate category typical of the
Canterbury Plains). Difference in irrigation applied between proxies is shown in Table 6 and
Figure 23, and the equivalent for N loss in Table 7 and Figure 24.

Table 6. Annual average irrigation applied (mm) as a change (Δ, with percentage change in
brackets) from PC5 for INZ preferred and INZ alternative irrigation GMP modelling proxies
(OVERSEER® v6.2.2). Results are shown across three irrigator types (centre pivot, travelling
irrigator, sprayline) and three soil profile available water (PAW) ranges (60–69, 100–109, 140–
159 mm) for a high intensity dairy farm in climate category 3. Discrepancies between absolute and
percentage change irrigation applied may occur due to rounding (0 decimal places).
Irrigator

Centre pivot

Travelling irrigator

Sprayline

[34]

Irrigation applied (mm/yr)

PAW to 60 cm (mm)
60-69

100-109

140-159

PC5

436

385

352

Δ INZpref

+47 (11%)

+123 (32%)

+38 (11%)

Δ INZalt

+42 (10%)

+6 (2%)

+26 (7%)

PC5

545

385

352

Δ INZpref

-62 (-11%)

+123 (32%)

+38 (11%)

Δ INZalt

-67 (-12%)

+96 (25%)

-1 (0%)

PC5

505

404

395

Δ INZpref

-23 (-4%)

+104 (26%)

-5 (-1%)

Δ INZalt

-23 (-4%)

+104 (26%)

-5 (-1%)

THE NEW ZEALAND INSTITUTE FOR PLANT & FOOD RESEARCH LIMITED (2016)

Assessment of the irrigation Good Management Practice modelling proxies proposed by Irrigation New Zealand for the Matrix of Good Management
(PC5). November 2016. PFR SPTS No.14038.

Dairy
High intensity
C03

Figure 23. Annual average irrigation applied (mm) for PC5 (red), INZ preferred (green) and
INZ alternative (blue) irrigation GMP modelling proxies across soil profile available water
(PAW; mm) range for a high intensity dairy farm in climate category 3 (OVERSEER® v6.2.2).
Note the y-axis does not start from zero.

Table 7. Annual average N loss to water (kg/ha) as a change (Δ, with percentage change in brackets)
from PC5 for INZ preferred and INZ alternative irrigation GMP modelling proxies (OVERSEER®
v6.2.2). Results are shown across three irrigator types (centre pivot, travelling irrigator, sprayline)
and three soil profile available water (PAW) ranges (60–69, 100–109, 140–159 mm) for a high intensity
dairy farm in climate category 3. Discrepancies between absolute and percentage change N loss may
occur due to rounding (0 decimal places).
Irrigator

Centre pivot

Travelling irrigator

Sprayline

[35]

N loss (kg/ha/yr)

PAW to 60 cm (mm)
60-69

100-109

140-159

PC5

109

58

43

Δ INZpref

+17 (16%)

+31 (53%)

+7 (16%)

Δ INZalt

+16 (15%)

+2 (3%)

+7 (16%)

PC5

150

59

45

Δ INZpref

-20 (-13%)

+32 (54%)

+7 (16%)

Δ INZalt

-21 (-14%)

+25 (42%)

+0 (0%)

PC5

141

63

55

Δ INZpref

-11 (-8%)

+28 (44%)

-3 (-5%)

Δ INZalt

-11 (-8%)

+28 (44%)

-3 (-5%)
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Dairy
High intensity
C03

Figure 24. Annual average N loss to water (kg/ha) for PC5 (red), INZ preferred (green) and
INZ alternative (blue) irrigation GMP modelling proxies across soil profile available water
(PAW; mm) range for a high intensity dairy farm in climate category 3 (OVERSEER ® v6.2.2).

8.6.2

Example 2

Example 2 is a medium intensity crop farm in climate category 3. Difference in irrigation applied
between proxies is shown in Table 8 and Figure 25, and the equivalent for N loss in Table 9 and
Figure 26.
Table 8. Annual average irrigation applied (mm) as a change (Δ, with percentage change in brackets)
from PC5 for INZ preferred and INZ alternative irrigation GMP modelling proxies (OVERSEER® v6.2.2).
Results are shown across three irrigator types (centre pivot, travelling irrigator, sprayline) and three
soil profile available water (PAW) ranges (60–69, 100–109, 140–159 mm) for a medium intensity crop
farm in climate category 3. Discrepancies between absolute and percentage change irrigation applied
may occur due to rounding (0 decimal places).
Irrigator

Centre pivot

Travelling irrigator

Sprayline

[36]

Irrigation applied (mm/yr)

PAW to 60 cm (mm)
60-69

100-109

140-159

PC5

267

227

207

Δ INZpref

+52 (20%)

+77 (34%)

+53 (26%)

Δ INZalt

+28 (11%)

+11 (5%)

+33 (16%)

PC5

327

227

207

Δ INZpref

-8 (-2%)

+77 (34%)

+53 (26%)

Δ INZalt

-32 (-10%)

+23 (10%)

+11 (5%)

PC5

303

231

242

Δ INZpref

+16 (5%)

+72 (31%)

+18 (8%)

Δ INZalt

+16 (5%)

+72 (31%)

+18 (8%)
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Crop
Medium intensity
C03

Figure 25. Annual average irrigation applied (mm) for PC5 (red), INZ preferred (green) and INZ
alternative (blue) irrigation GMP modelling proxies across soil profile available water (PAW; mm)
range for a medium intensity crop farm in climate category 3 (OVERSEER® v6.2.2). Note the y-axis
does not start from zero.

Table 9. Annual average N loss to water (kg/ha) as a change (Δ, with percentage change in brackets)
from PC5 for INZ preferred and INZ alternative irrigation GMP modelling proxies (OVERSEER® v6.2.2).
Results are shown across three irrigator types (centre pivot, travelling irrigator, sprayline) and three
soil profile available water (PAW) ranges (60–69, 100–109, 140–159 mm) for a medium intensity crop
farm in climate category 3. Discrepancies between absolute and percentage change N loss may occur
due to rounding (0 decimal places).
Irrigator

Centre pivot

Travelling irrigator

Sprayline

[37]

N loss (kg/ha/yr)

PAW to 60 cm (mm)
60-69

100-109

140-159

PC5

46

22

13

Δ INZpref

+2 (4%)

+8 (36%)

+6 (46%)

Δ INZalt

-1 (-2%)

0 (0%)

+1 (8%)

PC5

50

22

14

Δ INZpref

-2 (-4%)

+8 (36%)

+5 (36%)

Δ INZalt

-5 (-10%)

+3 (14%)

+1 (7%)

PC5

48

23

16

Δ INZpref

0 (0%)

+7 (30%)

+3 (19%)

Δ INZalt

0 (0%)

+7 (30%)

+3 (19%)
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Crop
Medium intensity
C03

Figure 26. Annual average N loss to water (kg/ha) for PC5 (red), INZ preferred (green) and INZ
alternative (blue) irrigation GMP modelling proxies across soil profile available water (PAW; mm)
range for a medium intensity crop farm in climate category 3 (OVERSEER® v6.2.2).

8.6.3

Example 3

Example 3 is a low intensity sheep, beef and deer farm in climate category 3. Difference in
irrigation applied between proxies is shown in Table 10 and Figure 27, and the equivalent for N
loss in Table 11 and Figure 28.
Table 10. Annual average irrigation applied (mm) as a change (Δ, with percentage change in brackets)
from PC5 for INZ preferred and INZ alternative irrigation GMP modelling proxies (OVERSEER® v6.2.2).
Results are shown across three irrigator types (centre pivot, travelling irrigator, sprayline) and three
soil profile available water (PAW) ranges (60–69, 100–109, 140–159 mm) for a low intensity sheep, beef
and deer farm in climate category 3. Discrepancies between absolute and percentage change
irrigation applied may occur due to rounding (0 decimal places).
Irrigator

Irrigation applied (mm/yr)

PAW to 60 cm (mm)
60-69

Centre pivot

Travelling irrigator

Sprayline

[38]

100-109

140-159

PC5

171

151

140

Δ INZpref

+16 (9%)

+43 (29%)

+11 (8%)

Δ INZalt

+11 (7%)

+10 (7%)

+9 (7%)

PC5

212

151

140

Δ INZpref

-26 (-12%)

+43 (29%)

+11 (8%)

Δ INZalt

-30 (-14%)

+18 (12%)

+17 (12%)

PC5

198

159

157

Δ INZpref

-11 (-6%)

+36 (23%)

-7 (-4%)

Δ INZalt

-11 (-6%)

+36 (23%)

-7 (-4%)

THE NEW ZEALAND INSTITUTE FOR PLANT & FOOD RESEARCH LIMITED (2016)

Assessment of the irrigation Good Management Practice modelling proxies proposed by Irrigation New Zealand for the Matrix of Good Management
(PC5). November 2016. PFR SPTS No.14038.

Sheep, beef and
deer
Low intensity
C03

Figure 27. Annual average irrigation applied (mm) for PC5 (red), INZ preferred (green) and INZ
alternative (blue) irrigation GMP modelling proxies across soil profile available water (PAW; mm)
range for a low intensity sheep, beef and deer farm in climate category 3 (OVERSEER ® v6.2.2). Note
the y-axis does not start from zero.

Table 11. Annual average N loss to water (kg/ha) as a change (Δ, with percentage change in brackets)
from PC5 for INZ preferred and INZ alternative irrigation GMP modelling proxies (OVERSEER® v6.2.2).
Results are shown across three irrigator types (centre pivot, travelling irrigator, sprayline) and three
soil profile available water (PAW) ranges (60–69, 100–109, 140–159 mm) for a low intensity sheep, beef
and deer farm in climate category 3. Discrepancies between absolute and percentage change N loss
may occur due to rounding (0 decimal places).
Irrigator

Centre pivot

Travelling irrigator

Sprayline

[39]

N loss (kg/ha/yr)

PAW to 60 cm (mm)

60-69

100-109

140-159

PC5

22

14

10

Δ INZpref

+1 (4%)

+2 (16%)

+1 (10%)

Δ INZalt

0 (0%)

+0.3 (2%)

+1 (10%)

PC5

25

14

10

Δ INZpref

-2 (-8%)

+2 (16%)

+1 (10%)

Δ INZalt

-3 (-12%)

+1 (7%)

+1 (13%)

PC5

24

14

11

Δ INZpref

-1 (-4%)

+2 (14%)

0 (0%)

Δ INZalt

-1 (-4%)

+2 (14%)

0 (0%)
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Sheep, beef and
deer
Low intensity
C03

Figure 28. Annual average N loss to water (kg/ha) for PC5 (red), INZ preferred (green) and INZ
alternative (blue) irrigation GMP modelling proxies across soil profile available water (PAW; mm)
range for a low intensity sheep, beef and deer farm in climate category 3 (OVERSEER ® v6.2.2).
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9

OBSERVATIONS

9.1

Overall

The translation of the narrative GMPs to PC5 modelling proxies was to describe the intent of the
GMPs with the OVERSEER® model without being a prescriptive action for farmers. It is
therefore useful to analyse not just the proxy itself, but also the implications of the proxy across
soils, climates, farm systems and irrigator type. The mean and median irrigation applied and N
loss were similar for the whole dataset between the proxies, however these statistics hide the
large underlying variability. In general, the impact of the INZ preferred and alternative proxies
was to increase irrigation applied and N loss, however this trend was reversed for travelling and
sprayline irrigators for some soil PAWs within the range of 40 to 80 mm where the INZ proxies
were lower than PC5 proxy.
It is important to note that the Matrix of Good Management sought to set a standard for good
management practice and understand the impact of GMP on nutrients, and although the project
found an overall difference in N losses between current practice and GMP, it did not set out to
achieve specific N reduction targets. Specific targets or restrictions on losses were intentionally
left to be addressed at a policy level.
Over the test dataset, the differences in irrigation applied were more marked than those for N
loss. This is due to two reasons. Firstly, increased irrigation does not necessarily result in
increased drainage, for example where increased irrigation does not take the soil PAW beyond
field capacity. Drainage is related to the capacity for the soil to hold irrigation water plus rainfall,
whereas N loss is related to water movement as well as the amount of N in the soil. The second
reason is there is a non-linear relationship between drainage and N loss due to the limitations of
N availability in the soil. Furthermore, N loss is less affected by irrigation-related drainage as
irrigation is applied in the summer growing period when plants are likely actively taking up N,
thus reducing the potential for N to be lost from the root zone.
It was noted that the PC5 proxy and the INZ proxies respond to increases in soil PAW
differently. Total irrigation applied was more consistent for INZ proxies even as soil PAW
increased, whereas PC5 responded to PAW in that refill point decreased relative to field
capacity at higher PAWs resulting in lowering irrigation applied.

9.2

Irrigators

PC5 and the INZ alternative proxy work in similar ways in that they seek to model GMP using
the same irrigator type that is present on the farm. For both proxies, the exception to this is for
extremely light soils (<40 PAW for PC5 or <60 PAW for INZ alternative) where a centre pivot is
modelled.
The INZ preferred proxy works in a different way. It does not seek to model GMP using the
same irrigator as is on farm but simply states that for extremely light soils the standard for GMP
is set by centre pivots and for all other soils the standard is set by spraylines. This approach
would likely require improved practice on the extra light soils. However, unless there is a
concomitant change in the policy, this is likely to be more permissive on all other soils as the
irrigation applied and N loss is generally higher using sprayline as the irrigator compared with
the INZ alternative and PC5 proxies.
[41]

THE NEW ZEALAND INSTITUTE FOR PLANT & FOOD RESEARCH LIMITED (2016)

Assessment of the irrigation Good Management Practice modelling proxies proposed by Irrigation New Zealand for the Matrix of Good Management
(PC5). November 2016. PFR SPTS No.14038.

It was noted that for the INZ alternative proxy, the application depths and/or trigger points move
up and down across different soil PAWs. For example, for centre pivots between soil PAW 30
and 90 the associated trigger points are 55, 60, 65, 59, 62, 65, 64% while the application depth
and return period stay the same. It is not clear what the underpinning justification for application
depth and trigger points is or why they change up and down in the proposed manner.
It was also noted that INZ’s proposed amendments to original irrigation modelling proxy (Hume
et al. 2015) do not appear to be consistent with the preferred or alternative proxies. For
example, application depth and trigger points are different for centre pivot, and the preferred
and alternative proxies also include a return period. In the original proposal linear and centre
pivot systems were treated the same as they are in OVERSEER®. The PAW at which travelling
irrigator and spraylines are modelled as a centre pivot on very light soils is higher in the
preferred and alternative proxies. Above this PAW, application depth, trigger points and return
periods for travelling irrigator and spraylines are different to the original proposal and not always
consistent with INZ-declared system capacity of 5 mm per day (see Appendix 2).
The analysis shows that the general relationship between PC5 and the INZ proxies reversed for
travelling and sprayline irrigators for some soil PAWs within the range of 40 to 80 mm. This
inconsistency is due to concerns originally raised by INZ relating to capacities of these irrigator
types to meet application depths and return periods being accommodated in the PC5 proxy
(Hume et al. 2015). Additional feedback regarding minimum and maximum application rates for
certain irrigators was also accommodated. It is unclear whether these original concerns from
INZ that were incorporated into the PC5 proxy are consistent with the changes that have been
implemented in the INZ preferred and alternative proxies.
While linear systems were not tested in the proxy comparison assessment as explained in
Section 4, the effect of this implementation in the INZ alternative proxy for irrigation applied and
N loss is likely similar (if not slightly lower) to spraylines (Figure 1). Although further analysis
would be required to understand the full implications, it is noted that a change in the modelling
of irrigation in OVERSEER® would be needed if linear systems are to be modelled concurrently
with centre pivot irrigators as they are currently combined in the same irrigator option in
the model.
A key component of the original testing was to ensure that the PC5 proxy did not cause water
stress in the plants while still acknowledging the limitations to different irrigation systems
(examples of the testing undertaken include testing against other OVERSEER ® irrigation
application strategies and APSIM modelling; Hume et al. (2015)). Due to restricted time
available for this assessment, it was not possible to undertake additional testing for likelihood of
causing water stress. It is not known whether INZ have undertaken this aspect of testing,
however it is potentially significant as the INZ proxies have minimum return periods set and
therefore may restrict water availability for plants.
It was noted during the development and testing of the PC5 irrigation proxy that the number of
irrigation events could impact on N losses. The INZ proxies have set minimum return periods
and it is unclear whether irrigating more frequently than the minimum return period (e.g. with
travelling irrigators or linear systems) on deeper soils with application depths filling to below field
capacity, will still meet the requirements of GMP or not. This could be subject to further testing.
A principal concern raised by INZ in evidence was the irrigation application efficiency assumed
in OVERSEER®.9 OVERSEER® does not have an inbuilt inefficiency for below-ground losses
but does account for atmospheric and distribution losses associated with irrigation. Therefore,
9

Statement of Evidence of Ian McIndoe, 22 July 2016, Appendix A: Proposed Method s28.4.

[42]
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because all the proxies use OVERSEER® they are all biased in this way. Neither INZ irrigation
proxies nor PC5 incorporate an irrigation application efficiency that takes into account drainage
resulting directly from irrigation events. It is not possible to directly compensate for this in the
current version of OVERSEER® by simply increasing the amount of irrigation applied. In addition
a modelling proxy that intentionally results in drainage from each irrigation application would not
meet industry-agreed GMP narratives as it would not minimise risk of leaching and would not
minimise the amount of water to meet production objectives. This is an important concern raised
and seems best addressed when OVERSEER® models below-ground irrigation application
inefficiencies in a future version.

9.3

Other variation

As the proxy assessment showed, there is considerable variation around the response of
irrigation applied and N loss to the proxies. The factors considered here included the full range
of soils, climates and a subsample of farm systems of varying intensities in Canterbury.
A change in farm system potentially affects irrigation applied through timing of irrigation
throughout the growing season (e.g. a cropping rotation with short-term crops and fallow
periods versus a continuous pastoral system) and N loss through inherent differences in the
modelling of N and water dynamics in OVERSEER® (e.g. drainage and subsequent N loss from
a urine patch as modelled in pastoral systems versus losses from an area of homogenous N
distribution). Due to this variation in farm systems and potential interactive effects across
climates and soils, the impact of proxies on outputs would benefit from being examined across a
more comprehensive set of viable farms (e.g. Matrix of Good Management) when assessing
suitability of the proxies for representing GMP.

[43]
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APPENDIX 1. IMPLEMENTATION RULES FOR INZ
PREFERRED AND ALTERNATIVE IRRIGATION
PROXY
INZ preferred relief
If the irrigation system is CentrePivotIrrigation, TravellingIrrigator, SprayLinesIrrigation,
SolidIrrigation or DripIrrigation, the INZ preferred proxy is implemented as shown in Table 12.
Table 12. Irrigation New Zealand preferred irrigation GMP modelling proxy.
If PAW60 is…
<30
30 – 39
40 – 49
50 – 59
60 – 69
70 – 79
80 – 89
90 – 99
100 – 109
110 – 119
120 – 139
140 – 159
160 – 199
≥200

Trigger=

Depth=

ReturnPeriod=

Change irrigation system to…

55
55
60
65
55
55
60
60
50
50
50
55
60
68

15
15
15
15
33
33
33
33
65
65
65
65
65
65

3
3
3
3
7
7
7
7
14
14
14
14
14
14

CentrePivotIrrigation
CentrePivotIrrigation
CentrePivotIrrigation
CentrePivotIrrigation
SprayLinesIrrigation
SprayLinesIrrigation
SprayLinesIrrigation
SprayLinesIrrigation
SprayLinesIrrigation
SprayLinesIrrigation
SprayLinesIrrigation
SprayLinesIrrigation
SprayLinesIrrigation
SprayLinesIrrigation

INZ alternative relief
If irrigation system is CentrePivotIrrigation, the INZ alternative proxy is implemented as shown
in Table 13 (represents “Centre Pivot irrigation systems” in proposed methodology).
Table 13. Irrigation New Zealand alternative irrigation GMP
modelling proxy for centre pivot irrigation systems.
If PAW60 is…

Trigger=

Depth=

ReturnPeriod=

<30

55

15

3

30 – 39

55

15

3

40 – 49

60

15

3

50 – 59

65

15

3

60 – 69

59

15

3

70 – 79

62

15

3

80 – 89

65

15

3

90 – 99

64

15

3

100 – 109

66

15

4

110 – 119

68

15

4

120 – 139

65

15

4

140 – 159

69

15

5

160 – 199

72

15

5

≥200

77

15

5
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Note that “Linear systems” in proposed methodology cannot be modelled concurrently with
“Centre Pivot irrigation systems” as they are captured in the same system
(CentrePivotIrrigation) in OVERSEER®.
If irrigation system is TravellingIrrigator, the INZ alternative proxy is implemented as shown in
Table 14 (represents “Travelling irrigation systems” in proposed methodology). The irrigation
system is kept as TravellingIrrigator unless otherwise stated.
Table 14. Irrigation New Zealand alternative irrigation proxy for travelling irrigation systems.
If PAW60 is…
<30
30 – 39
40 – 49
50 – 59
60 – 69
70 – 79
80 – 89
90 – 99
100 – 109
110 – 119
120 – 139
140 – 159
160 – 199
≥200

Trigger=

Depth=

ReturnPeriod=

Change irrigation system to…

55
55
60
65
59
62
50
50
50
50
55
55
55
60

15
15
15
15
15
15
50
50
50
50
45
45
45
45

3
3
3
3
3
3
10
10
10
10
12
12
12
12

CentrePivotIrrigation
CentrePivotIrrigation
CentrePivotIrrigation
CentrePivotIrrigation
CentrePivotIrrigation
CentrePivotIrrigation

If irrigation system is SprayLinesIrrigation, the INZ alternative relief proxy is implemented as
shown in Table 15 (represents “Sprayline irrigation systems” in proposed methodology). The
irrigation system is kept as SprayLinesIrrigation unless otherwise stated.

Table 15. Irrigation New Zealand alternative irrigation proxy for sprayline irrigation systems.
If PAW60 is…
<30
30 – 39
40 – 49
50 – 59
60 – 69
70 – 79
80 – 89
90 – 99
100 – 109
110 – 119
120 – 139
140 – 159
160 – 199
≥200
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Trigger=

Depth=

ReturnPeriod=

Change irrigation system to…

55
55
60
65
55
55
60
60
50
50
50
55
60
68

15
15
15
15
33
33
33
33
65
65
65
65
65
65

3
3
3
3
7
7
7
7
14
14
14
14
14
14

CentrePivotIrrigation
CentrePivotIrrigation
CentrePivotIrrigation
CentrePivotIrrigation
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If irrigation system is SolidIrrigation, the INZ alternative relief proxy is implemented as shown in
Table 16 (represents “Solid set systems” in proposed methodology).
Table 16. Irrigation New Zealand alternative irrigation proxy for solid
set systems.
If PAW60 is…

Trigger=

Depth=

ReturnPeriod=

<30

55

15

3

30 – 39

55

15

3

40 – 49

60

15

3

50 – 59

65

15

3

60 – 69

59

15

3

70 – 79

62

15

3

80 – 89

65

15

3

90 – 99

64

15

3

100 – 109

66

15

4

110 – 119

68

15

4

120 – 139

65

15

4

140 – 159

69

15

5

160 – 199

72

15

5

≥200

77

15

5

If irrigation system is DripIrrigation, the INZ alternative relief proxy is implemented as shown in
Table 17 (represents “Micro-irrigation systems” in proposed methodology).

Table 17. Irrigation New Zealand alternative irrigation proxy for microirrigation systems.
If PAW60 is…

Trigger=

Depth=

ReturnPeriod=

<30

55

15

3

30 – 39

55

15

3

40 – 49

60

15

3

50 – 59

65

15

3

60 – 69

59

15

3

70 – 79

62

15

3

80 – 89

65

15

3

90 – 99

64

15

3

100 – 109

66

15

4

110 – 119

68

15

4

120 – 139

65

15

4

140 – 159

69

15

5

160 – 199

72

15

5

≥200

77

15

5
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APPENDIX 2. INZ’S PROPOSED CHANGES TO
ORIGINAL IRRIGATION GMP MODELLING PROXY
When the original irrigation GMP modelling proxy was being developed in 2015, INZ proposed
changes as described below (Hume et al. 2015). These are inconsistent with the INZ preferred
and alternative proxies.

INZ strategy for linear and centre pivots and fixed grids (i.e. micro-irrigation and solid set):
 Trigger deficit is 60% of PAW to 60 cm
 Exception is for >120 mm PAW 60 where a trigger of 70% is more appropriate (to
account for how easily plants can extract water from clay versus silt soils).
 Application depth
 PAW 60 <40 mm apply 10 mm
 PAW 60 >40 but <60 mm apply 15 mm
 PAW 60 >60 mm apply 20 mm

INZ strategy for travelling irrigators:
 Trigger deficit is 50% PAW 60
 Application depth
 No depth for PAW 60 <40 mm as it does not fit GMP, so default to pivot and fixed grid
systems
 PAW 60 >40 but <100 mm apply 40 mm with a minimum return period of eight days
(based on a system capacity of 5 mm per day)
 PAW 60 >100 apply 55 mm with a minimum return period of 11 days

INZ strategy for spraylines:
 Trigger deficit is 50% PAW 60
 Application depth
 No depth for PAW 60 <40 mm as it does not fit GMP, so default to pivot and fixed grid
systems
 PAW 60 >40 but <100 mm apply 35 mm with a minimum return period of seven days
 PAW 60 >100 mm apply 65 mm with a minimum return period of thirteen days
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APPENDIX 3. PC5 IRRIGATION GMP MODELLING
PROXY
The current PC5 irrigation GMP modelling proxy is summarised in Table 18. Minimum and
maximum application depths are 10 and 40 mm for linear and centre pivot and travelling
irrigator, with the maximum increasing to 65 mm for low rate systems i.e. spraylines, microirrigation and solid set. For further description, development and testing see Hume et al. (2015).

Table 18. Summary of the implementation of the current PC5 irrigation GMP modelling proxy across
all spray irrigation systems and range of soil profile available water (PAW) to 60 cm.
Soil PAW to 60 cm
Irrigation
system on
block

Changes when
applying irrigation
GMP modelling proxy

Linear and
centre pivot

Scheduling rule

≥40 & <80 mm

<40 mm

≥80 mm

50% trigger, depth for 90% target

System used

Linear and centre pivot

Scheduling rule

50% trigger, depth
for 90% target

40 mm depth, 8
day return

50% trigger, depth
for 90% target

System used

Linear and centre
pivot

*Travelling
irrigator

Travelling irrigator

Scheduling rule

50% trigger, depth
for 90% target

35 mm depth, 7
day return

50% trigger, depth
for 90% target

System used

Linear and centre
pivot

*Spraylines

Spraylines

Travelling
irrigator

Spraylines

Microirrigation

Scheduling rule

50% trigger, depth for 90% target

System used
Scheduling rule

Micro-irrigation
50% trigger, depth for 90% target

Solid set
System used

Solid set

* denotes systems and use on particular soils that do not meet the industry-agreed GMP of managing the amount and timing of irrigation
inputs to meet plant demands and minimise risk of leaching and runoff; policy driver may be required to encourage changes to these
irrigation practices.
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APPENDIX 4. BASE FILES USED FOR PROXY
ASSESSMENT
The files that were used from the Matrix of Good Management for the purposes of testing the
irrigation proxies are shown in Table 19, Table 20 and Table 21, ordered from lowest to highest
intensity for each farm system.

Table 19. Crop farm systems from Matrix of Good Management used for proxy assessment.
Base farm

Irrigation

Grazing

Residue management

Standard arable

Spray

N

Remove

Standard arable + >10% time in forages + >10%
time in root vegetables

Spray

Y

Graze

Intensive vegetables >80% time

Spray

N

Retain

Table 20. Dairy farm systems from Matrix of Good Management used for proxy assessment.
Base farm

Irrigation

Milk solids

Supplements

Winter-on/off

SLML

Pivot

Low

Low

Winter off

SMMM

Pivot

Medium

Medium

Winter off

SHMH

Pivot

High

High

Winter on kale

Table 21. Sheep, beef and deer farm systems from Matrix of Good Management used for proxy
assessment.
FarmName

Climate

Soil

Irrig

SysLabel

Pasture

RSUAll

RSUBeef

PercForage
Crop

C01_VL_SBD26

C01

VL

Pivo

LowIntensity

LowPasture

7.84

1.72

5.01

C09_L_SBD09

C09

L

Pivo

ModNitrogenFert

MedPasture

15.67

4.54

7.51

C03_M_SBD50

C03

M

Pivo

HighDairyGrazer

HighPasture

31.41

20.73

15.01
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APPENDIX 5. SOIL SIBLINGS USED FOR PROXY ASSESSMENT
Table 22. Full OVERSEER® soil description for soil siblings used in proxy assessment.
Smap name

Full Smap name

Soil
Order

Profile drainage
class

Impeded
layer
depth

Max
root
depth

AEC

Bulk
density

Clay

Sub
clay

Sand

Content
WP top

Content
WP
middle

Content
WP
bottom

Content
FC top

Content
FC
middle

Content
FC
bottom

Content
Sat top

Content
Sat
middle

Content
Sat
bottom

Ashh_1a.1

Ashhurst_1a.1

Brown

Well

0

0

36

1090

8

8

70

2

2

2

6

6

6

12

12

12

Fork_2a.1

Fork_2a.1

Brown

Well

0

37

36

1090

9

5

40

4

1

1

10

5

2

19

14

3

Rang_46a.1

Rangitata_46a.1

Recent

Well

0

32

19

1090

8

2

70

3

2

1

10

7

2

29

27

3

Wair_3a.1

Wairau_3a.1

Recent

Well

0

52

19

1090

14

6

60

4

1

1

13

6

2

26

17

3

Darn_9a.1

Darnley_9a.1

Pallic

Moderately well

0

80

19

1220

20

28

15

11

7

6

23

12

9

36

17

15

Eyre_4a.2

Eyre_4a.2

Recent

Well

0

83

22

1090

14

7

53

7

1

1

21

6

5

36

20

20

Lism_2a.1

Lismore_2a.1

Brown

Well

0

0

43

1090

21

16

22

13

5

1

27

12

5

39

21

18

Eyre_3a.1

Eyre_3a.1

Recent

Well

0

85

22

1090

20

11

19

10

2

1

28

8

5

40

20

20

Darn_1a.2

Darnley_1a.2

Pallic

Moderately well

0

86

19

1220

21

22

8

14

9

4

31

18

8

47

26

15

Darn_1a.1

Darnley_1a.1

Pallic

Moderately well

0

74

19

1220

24

24

8

15

11

8

32

21

15

48

30

22

Ruap_11a.1

Ruapuna_11a.1

Brown

Moderately well

0

69

43

1090

17

19

20

14

8

7

33

18

15

48

27

23

Waka_2a.1

Wakanui_2a.1

Pallic

Imperfect

0

0

23

1220

25

25

10

19

20

9

36

35

21

47

41

31

Barr_3b.1

Barrhill_3b.1

Pallic

Well

0

0

23

1220

17

18

27

14

14

14

33

30

30

46

41

38

Otia_6a.1

Otiake_6a.1

Pallic

Moderately well

0

0

23

1220

16

15

22

13

12

10

33

30

30

47

39

39

Matpi_23a.1

Matapihi_23a.1

Gley

Poor

0

0

35

940

15

10

45

6

5

6

30

22

26

64

54

49

Kaia_1a.1

Kaiapoi_1a.1

Recent

Imperfect

0

0

33

1090

18

16

22

14

13

10

40

35

32

55

49

45

Tait_21a.1

Taitapu_21a.1

Gley

Poor

0

0

35

940

24

24

15

14

14

9

44

41

34

60

50

47

Utuh_6a.1

Utuhina_6a.1

Organic

Very Poor

0

0

62

270

10

10

2

12

12

16

70

70

46

90

90

55
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APPENDIX 6. DETAILED RESULTS SUMMARY

Figure 29. Annual average irrigation applied (mm) for PC5 (red), INZ preferred (green) and INZ alternative (blue) irrigation GMP modelling proxies (OVERSEER® v6.2.2).
Results are shown across all modelled climates, soil PAW ranges and five irrigators. Each box and whisker summarises three farm system and three intensity
combinations as described in Section 7.

[52]

THE NEW ZEALAND INSTITUTE FOR PLANT & FOOD RESEARCH LIMITED (2016)

Assessment of the irrigation Good Management Practice modelling proxies proposed by Irrigation New Zealand for the Matrix of Good Management (PC5). November 2016. PFR SPTS No.14038.

Figure 30. Annual average N loss to water (kg/ha) for PC5 (red), INZ preferred (green) and INZ alternative (blue) irrigation GMP modelling proxies (OVERSEER® v6.2.2).
Results are shown across all modelled climates, soil PAW ranges and five irrigators. Each box and whisker summarises three farm system and three intensity
combinations as described in Section 7.
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Figure 31. Annual average drainage (mm) for PC5 (red), INZ preferred (green) and INZ alternative
(blue) irrigation GMP modelling proxies (OVERSEER® v6.2.2). Results are shown across irrigated
climates, soil PAW ranges and five irrigators. Each box and whisker summarises three farm system
and three intensity combinations as described in section 7.
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APPENDIX F

Memorandum
To

Devon Christensen

From

Heather North, Linda Lilburne, Melissa Robson

Date

18 November 2016

Subject

Assessing the potential implications of proposed Plan Change 5 rules for nitrogen loss

Summary
Objectives







To estimate the difference in potential nitrogen losses (N-Loss) through leaching that might
occur under the current Land & Water Regional Plan (LWRP) rules compared with the proposed
new Plan Change 5 (PC5) to the LWRP, under red and orange zone rules, using two case study
areas or ‘sites’ (Waimakariri and Ashburton).
To derive a per-zone summary of the number and land area of farms whose land use would be
permitted or consented under the PC5 rules, which could be used as an indicator for
extrapolating the case study results to other nutrient allocation zones (NAZs); and to provide a
narrative interpretation of the possible implications of the proposed PC5 rules for green zones.
To estimate the impact on catchment N loads of the proposed TRONT (Te Rūnanga o Ngāi Tahu)
red zone rules compared with PC5 for the two case study sites.
To run a series of scenarios for alternative PC5 red zone rules (for scenarios provided by ECan)
to determine their possible effect on N-Loss for the two case study sites.

Key findings


Catchment N-Losses were lower under proposed PC5 provisions than under the existing LWRP
provisions, for both study areas and for both red and orange zone rules. The differences were
greater under orange zone rules. The difference was greater for Ashburton than for
Waimakariri.



Under green zone rules, in catchments where intensification is possible, the existing LWRP is likely
to lead to greater losses than PC5.



The TRONT alternative red zone rules are likely to result in lower N-Losses than the PC5 red zone
rules for catchments with higher leaching or with higher land-use intensity.



The ECan scenarios for alternative red zone rules were run through our model and their N-Loss
results compared with the proposed PC5 provisions, as summarised below. The proposed PC5
rules for permitted activity in the red zone are: properties can undertake up to 20 ha of winter
grazing and up to a 10 ha increment in irrigated area, provided the total irrigated area remains
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below 50 ha. A property smaller than 10 ha in size is allowed to increase up to an amount that is
‘realistic and sensible’.


Comparative results for ECan’s alternative red zone scenarios are as follows.
o

Scenario 1 (permitted activity: up to 20 ha forage crop; no additional irrigation beyond
current area) resulted in slightly lower N-Losses than the proposed PC5 provisions.

o

Scenario 2 (permitted activity: no additional irrigation or forage crop beyond current)
resulted in lower N-Losses than the proposed PC5 provisions.

o

Scenario 3 (permitted activities have higher thresholds: up to 50 ha forage crop and up to
100 ha irrigation, still with a 10 ha allowable increment for irrigated area) resulted in higher
N-Losses than proposed PC5 provisions.

o

Scenario 4 (permitted activity: irrigation threshold remains at 50 ha with 10 ha allowable
increment; forage crop threshold the lesser of 10% of property area or 50 ha) resulted in
lower N-Losses than PC5 (due to restrictions for properties where 10% was less than the
original property size threshold in PC5).

o

Scenario 5 (the TRONT proposal to lift the property size threshold of permitted activities
from 10 ha to 16.5 ha) resulted in slightly lower modelled N-Loss than PC5, although this is
likely to be an artefact of the way the modelling has been done, as no significant difference
is expected.

o

Scenario 6 (permitted activity: irrigation threshold remains at 50 ha with 10 ha allowable
increment; forage crop threshold the lesser of 10% of property area or 100 ha) resulted in
lower N-Losses than PC5 (due to restrictions for properties where 10% was less than the
original property size threshold in PC5).

o

Scenario 7 (permitted activity: irrigation threshold remains at 50 ha with 10 ha allowable
increment; forage crop threshold is the greater of 10% of property area or 20 ha) resulted in
slightly higher N-Losses than the proposed PC5 provisions. This is due to large properties
being able to have up to 10% of farm area in forage crop rather than being limited to 20 ha.

o

Scenario 8 (the same as scenario 6 except that properties smaller than 100 ha are allowed
up to 10 ha of winter forage) resulted in slightly lower N-Losses than the proposed PC5 rules.
N-Losses were higher than those from scenario 6 due to the smaller properties being allowed
up to 10 ha of winter forage rather than being limited to 10% of their area.

While the absolute nitrogen loss numbers given in this memo are subject to assumptions and
limitations and should be viewed as indicative only, there is more confidence in the relative
differences between the rule provisions.
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Case study areas
The two case study areas used are shown in Figure 1:



‘Waimakariri’ site – consisting of Ashley and Ashley–Waimakariri NAZs
‘Ashburton’ site – consisting of Ashburton–Rakaia and Ashburton NAZs.

These areas were selected primarily because there was information available on both irrigation and
forage cropping.

Figure 1 Yellow boundaries show the nutrient allocation zones chosen as the study site, overlaid on a
Landsat 8 image acquired on 29 September 2014. Agricultural land use (specifically winter forage) has been
mapped in the plains portions of the areas outlined in cyan (North et al. 2015a, b; 2016). The pink polygons
show areas where winter forage crops could possibly be grown, but which are outside the sites mapped in
North et al. (2015a, b; 2016).
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Methods
Data sets used
The data sets used were as follows:






Environment Canterbury’s Land Use and Water Quality (LUWQ) layer – this includes farm
boundaries and farm type from Agribase (AsureQuality 2015) and the Landcover Database
(LCDB v4); the process of generating this layer is described by Hill et al. (2012), and the 2016
update of this layer uses a new irrigation layer generated by Aqualinc
Canterbury Land & Water Regional Plan NAZs
Department of Conservation (DOC) public conservation areas (2016 data)
agricultural land-use map (per paddock) for the Waimakariri district, winter 2013 (North et al.
2015a)
agricultural land-use map (per paddock) for the Ashburton district, winter 2013 (North et al.
2015b)
agricultural land-use map (per paddock) for the Temuka/South-Canterbury area, winter 2013
(North et al. 2016)
New Zealand Land Resource Inventory (NZLRI) Land Use Capability (Newsome et al. 1992)
Matrix for Good Management (MGM) climate clusters (Lilburne & Webb 2015)
MGM soil clusters (Lilburne & Webb 2015)




MGM nitrate loss rates, derived using OVERSEER® v 6.2.1 (Robson et al. 2015)
nitrate loss rates for non-MGM farm types (Lilburne et al. 2013).







Notes and assumptions
1.

Within the NAZ sites selected for this study, the great majority of the agricultural land capable of
supporting winter forage crops was covered by the agricultural land-use maps of North et al.
(2015a, b). However, for the Waimakariri site an area of just under 600 ha was not covered, and
in the Ashburton site an area of just under 1400 ha was not covered. These areas are in the higher
country rather than on the plains, and are shown in Figure 1.

2.

DOC land was excluded from the analysis, except where there is a DOC grazing concession. There
are large areas of high country that both have an Agribase Farm-ID and are also in the DOC estate.
We have treated these areas as DOC land and not included them in the area of the farm.

3.

Some areas did not have an Agribase Farm-ID while also not being DOC land. These were mainly
roads, urban areas and river beds, but they also included some areas that appear to be farmland.
In the Waimakariri site there are around 25 blocks of land of significant size (over about 50 ha)
that look as though they could be farmland but have no Agribase data, as well as further smaller
blocks. The number of significantly sized blocks in this category in the Ashburton site is around
10. We could not include these areas in our analysis.

4.

Winter forage in the agricultural land-use maps (North et al. 2015a, b) was taken to be all the
classes specifically mapped as winter forage (WF*) in the legend (these include brassica types and
oats, with several planting dates), and also the legend class ‘Unknown summer-planted crop
(likely including further winter forage)’. The latter is expected to consist of over 50% winter
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forage, much of it grazed by cattle. The other possible legend class, ‘Short-term pasture (between
crops)’, is typically grazed by sheep on cropping farms and was not included as ‘winter forage’ in
this analysis, because we are most concerned with cattle grazing. Note, also, that though the
winter forage classes did not specifically include fodder beet (because there was not a great deal
of it on the Canterbury Plains at the time of mapping), subsequent work in South Canterbury
(North et al. 2016) indicated that fodder beet is spectrally inseparable from brassica types in the
satellite image spectral band combination used for the work (red, near-infrared and short-wave
infrared). Therefore it is likely that any fodder beet present would have been included in the
classes mapped as brassica winter forage.
5.

Some farm enterprises, particularly those in the hill country, include land that is not realistically
capable of higher levels of production through intensification (and therefore higher potential NLosses). These areas of lower productivity were defined as being land with an NZLRI Land Use
Capability (LUC) class of 7 or 8, class 5 or 6 with a slope steeper than 15 degrees, and any areas
coded as being river, lake, estuary or town (with an LUC value of 0).

6.

In both the red and orange zone LWRP rules, farms that are ‘permitted’ and are less than 5 ha in
size can increase their N-Loss ‘up to an amount that is realistic and sensible’ (Devon Christensen,
ECan planner, pers. comm.). Two possibilities for ‘realistic and sensible’ were modelled: sheep
and beef production, and dairy grazing (worst case).

7.

There are many lifestyle blocks in the study area, particularly in the Waimakariri site, and for the
smallest of these the house and garden could take up most of the otherwise productive land,
leaving little area for potential intensification. So for simplicity, due to the tight timeframes, we
have subtracted a further 1 ha from all farms after removing the area in LUC classes defined
above (or set the area of land capable of high-intensity use to zero if it was less than 1 ha to start
with). This subtraction makes little difference to large farms but has a big impact on the
percentage of intensifiable land on lifestyle blocks, especially the smaller blocks1.

8.

The Waimakariri and Ashburton sites contain land area in both the red and the orange zones.
Implementing LWRP and PC5 rules separately for the red and orange zones could create a
situation where a farm enterprise is sitting across both zones. Therefore the decision was made
to first process the whole study site using the red zone rules, and then process the whole study
site using the orange zone rules.

9.

We assumed that dairy, horticulture (fruit) and vegetable-growing operations were fully irrigated.

10. The MGM nutrient loss rates (using OVERSEER version 6.2.1) were used in calculating nutrient

loads under LWRP and PC5 rules. The LWRP rules are based on current practice, so a 15% increase
to the MGM nutrient loss rates was applied to approximate the difference between good and
current practice (Robson et al. 2016).
11. For consented activities under the LWRP orange zone rules we interpreted the rule to mean that

15% is added to account for current management status, and then farms may increase N-Loss by
a further 5 kg/ha/yr.

1

The Landcare Research internal reviewer thought that 1 ha was an excessive area to remove and that very
small parcels of land could be intensified. If this is the case, although this would have an impact on the
estimates of total N-Loss, it would not have a significant impact on the relativities between LWRP and PC5. The
total area removed for homesteads/gardens in the Ashburton site was 1449 ha (0.8% of the total area) and in
the Waimakariri site it was 3787 ha (2.3% of the total area).
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Method for estimating potential N-Loss under LWRP and PC5 rules
The details of the method are provided in the Appendix. In brief, the steps were as follows.
1.

Clip all input data sets to the extents of the two study sites using the relevant NAZ boundaries.
Flag DOC land and areas with no Farm-ID so that they can be excluded from the analysis.

2.

Use the agricultural land-use maps of North et al. (2015a, b) and the irrigation data of Aqualinc
(no reference available at this time) to quantify the current area of winter forage and irrigation
within each farm enterprise boundary.

3.

Use the land-use, MGM soil and climate layers, and MGM nitrogen loss rates to estimate the
mean N-Loss from each farm under Good Management Practice (GMP).

4.

Assess the area of land within each farm boundary that could realistically support high N-Loss
activities, based on land-use capability class and slope.

5.

Assess whether each farm would currently be ‘consented’ or ‘permitted’ under the PC5 rules,
determine any extra area of winter forage and/or irrigation they would be allowed under these
rules, and calculate the N-Loss implications of this. Carry this out for each of the red and orange
zone rules.

6.

Assess whether each farm would currently be ‘consented’ or ‘permitted’ under the LWRP rules,
and calculate any extra N-Loss they would be allowed under these rules (for each of the red and
orange zone rules).

7.

Derive summary statistics of total tonnes of N-Loss that could occur under each of the LWRP and
PC5 rules, summed across all farms within each study site, and for each of the red and orange
zone rules.

Method for extrapolating case study results to other parts of Canterbury
Key statistics for understanding the implications of the PC5 rules in a given NAZ are the number and
area of farms that would be ‘permitted’, as these are the farms where most of the extra winter forage
and irrigation are allowed under the rules.
Therefore, for all other NAZs in Canterbury that do not yet have a sub-regional plan, we assessed the
‘permitted’ or ‘consented’ status of each farm. Summary statistics of these can then be compared
with those of our case study sites so that N-Loss implications from the study sites could be cautiously
extended to other zones with similar statistics.
We note, however, the following data limitations.


Current winter forage area is available only for the areas mapped in North et al. (2015a, b; 2016),
being Waimakariri, mid-Canterbury, and parts of Selwyn and South Canterbury.



Data on current irrigation are available for most of Canterbury, but are missing for the plains area
between the Waimakariri and Rakaia Rivers, possibly including Banks Peninsula.

The first limitation means that in some zones we will underestimate the number of farms and land
area that is ‘consented’ under the PC5 rules.
There are several possible interpretations for how to treat farms that sit across zone boundaries. We
have assumed the permitted/consented status to be assessed on the basis of the whole farm and the
total area of winter forage and irrigation within it (irrespective of the zone boundary). However, when
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we summarise the per-zone statistics, we include only the part of the farm that falls within the given
zone in our land area totals (for each of the ‘permitted’ and ‘consented’ categories). Note also that a
farm falling across a zone boundary will be included in the count of farms in both of the zones in which
it is located.

Method for Ngāi Tahu flexibility cap question
The following alternative to PC5 was proposed by TRONT: properties in a red zone that are leaching
more than 15 kg/ha/year be required to reduce below the baseline GMP loss rate by:
(i) 15% by 1 January 2025
(ii) 25% by 1 January 2030
(iii) 35% by 1 January 2035.
Environment Canterbury sought to understand if the loss of nitrogen through the root zone within a
red zone would be less using the Ngāi Tahu rules compared with the PC5 red zone rules.
For each of the Ashburton and Waimakariri case study sites we derived summary statistics on the
farmland area that has a current mean N-Loss of more or less than 15 kg/ha/year.
For the land capable of higher production and currently at < 15 kg N/ha, a flat rate of 15 kg N/ha was
applied. For land not capable of higher production, a flat rate of 5 kg N/ha was applied. For land with
losses greater than 15 kg N/ha, the losses were summed for the catchment and a 15, 25 or 35%
reduction was applied.

Method for running alternative PC5 red zone rule scenarios
Environment Canterbury specified multiple variations to the proposed PC5 rules for a red zone, as
listed below. We implemented each as a new variant of the original red zone model and ran each to
obtain N-Loss summary statistics.
Scenario 1: No additional irrigation allowed in the red zone (even for permitted properties).
Scenario 2: No additional irrigation and no additional winter forage allowed in the red zone.
Scenario 3: Higher consent thresholds in the red zone – properties are allowed up to 50 ha winter
forage and 100 ha irrigation. We have assumed that the 10 ha allowable increment in new
irrigation area is still in place.
Scenario 4: The consent threshold on winter forage is now either 10% of the property size (whole farm,
including any non-productive land) or 50 ha, whichever is the lesser. Irrigation thresholds remain
the same as before.
Scenario 5: The farm size threshold below which N-Loss can increase to an amount that is ‘realistic
and sensible’ becomes 16.5 ha rather than 10 ha.
Scenario 6: The consent threshold on winter forage is either 10% of property size or 100 ha, whichever
is the lesser (i.e. similar to Scenario 4 but with a higher threshold). Irrigation thresholds remain
the same as before.
Scenario 7: The consent threshold on winter forage is either 10% of property size or 20 ha, whichever
is the greater. The irrigation threshold remains at 50 ha with a 10 ha increment allowable.
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Scenario 8: For properties smaller than 100 ha the consent threshold for winter forage is 10 ha.
Properties of 100 ha or more may have up to 10% of their land area in winter forage, up to a
maximum of 100 ha. The irrigation threshold remains at 50 ha, with a 10 ha increment allowable.

Results
N-Loss under PC5 vs LWRP rules: Waimakariri and Ashburton case study
Figure 2 shows the distribution of farms whose current land use meets the ‘permitted’ rules under
PC5 (note that these rules are the same for red, orange and green zones), with summary statistics
given in Table 1.
The two sites are very different, with only 20% of the Ashburton farmland area covered under
permitted activity rules compared to 42% of the Waimakariri land area. The Waimakariri site includes
a particularly large number of lifestyle blocks and small farms, most of which are permitted. This
means that, although only 42% of the land area is permitted, this land comprises 95% of the farm
enterprises. The other situation in which we see a concentration of permitted farms is up near the
mountains, where there is greater rainfall and therefore less irrigation.
The land-use information available for this analysis did not separate out hill country farm types. Due
to time constraints the N-Loss rates used for farms on the plains were also applied in the hill country.
This is likely to slightly overestimate the total N-Losses from the catchment under LWRP rules but
would make no difference to PC5.
In addition to the sums of whole-farm areas, Table 1 also includes a summary of that portion of the
land area that is capable of high N-Loss activities.
As noted, we clipped the input data layers using the study site boundaries. This means that farms
sitting across the boundary of the study site, and their winter forage and irrigation areas, will be
clipped such that only part will be included in the statistics. This could lead to slightly more farms being
assessed as ‘permitted’ around the edges of the study site, as their apparent areas of winter forage
and irrigation could look smaller than they really are.

Page 8

Table 1 Statistics on the number and area of farms that we estimate would be permitted under PC5 rules

Site

Permitted

Consented

Total

Number of farms
Land area (ha) – whole farms
Average farm size (ha)
Land area (ha) – portions of farms
capable of high N-Loss activities
Number of farms
Land area (ha) – whole farms
Average farm size (ha)
Land area (ha) – portions of farms
capable of high N-Loss activities
Number of farms
Land area (ha) – whole farms
Land area (ha) – portions of farms
capable of high N-Loss activities

Ashburton
Waimakariri
957 (65%)
3,728 (95%)
38,085 (20%) 67,842 (42%)
39.8
18.2
22,852 (14%)
523
150,371
287.5

204
94,467
463.1

144,114

63,592

1,480
188,456

3,932
162,310

166,966
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43,116 (40%)

106,708

Figure 2 Map showing farm enterprises that, based on our analysis, would qualify as consented or permitted under the PC5 rules, for the Waimakariri and
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Ashburton study sites.
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Table 2, and Figures 3 and 4, show the results of potential N-Loss under the red zone and orange zone
rules, respectively. While the absolute catchment N-Loss numbers for these case study catchments
(Table 2) should be viewed as indicative only, the relative differences between the two sets of rules
are likely to be more accurate. In the figures, the results have been displayed as the difference
between LWRP and PC5 potential N-Loss (each in kg/ha/year). Some properties would have greater
N-Loss under the LWRP rules (these are shown in yellow, orange and red) and others would have
greater potential loss under the PC5 rules (shown in green). Figures 3 and 4 illustrate the geographic
pattern of these differentials. In Figures 2–4 the grey areas are mostly DOC land, urban centres, river
beds and the like, but there are also a few sites that appear to be farmland, with no data in Agribase.
Under both the red and orange zone LWRP rules, farms that are ‘permitted’ and are less than 5 ha in
size can increase their N-Loss ‘up to an amount that is realistic and sensible’ (Devon Christensen, ECan
planner, pers. comm.). We modelled two possibilities for ‘realistic and sensible’: sheep and beef
production, and dairy grazing (worst case). Although these allow quite different mean N-Losses (in
kg/ha/year) on the farm itself, the farms in question are so small that it makes little difference once
mean N-Losses are multiplied over farm areas to obtain the total tonnes of N-Loss over the whole site.
The summary statistics in Table 2 show that, in each case, total potential N-Loss under the LWRP rules
is greater than that under the PC5 rules. However, for the Waimakariri site under the red zone rules
the difference between the two is probably not significant. Note that the results would be affected by
the percentage difference between GMP and current management practice. The GMP factor assumed
for the LWRP rules that we have used is 15% (this additional factor is applied to both permitted and
consented farms). However, if a smaller factor were used (i.e. if current management were closer to
GMP), the total N-Loss under LWRP would be smaller, and the difference between LWRP and PC5
would be smaller.
The differences between LWRP and PC5 are greater for the Ashburton site than for the Waimakariri
site. This is because under PC5 the majority of the area in the Ashburton site would already be
consented (due to already having winter forage and/or irrigation), and consented areas cannot
increase their N-Loss under the PC5 rules. In comparison, under LWRP rules the 15% addition is made
to all losses (to account for the difference between current and good management practice), and an
increase of 5 kg/ha/year is also allowed in the orange zone. By contrast, in the Waimakariri site there
are large areas of lifestyle blocks and small farms that are not consented. They are allowed increases
in winter forage and irrigation area under the PC5 rules, which, when added up, is greater than the
15% GMP factor used in the LWRP rules. This is clearly shown in Figures 2–4.
With regard to the small farms and lifestyle blocks, it is worth noting that we have only modelled the
biophysical feasibility of intensification (i.e. soil, topography, climate); we have not taken into account
whether such intensification is likely from a lifestyle, economic or motivation point of view.

Page 12

Table 2 Summary statistics on potential nitrogen loss (tonnes) under the LWRP and PC5 rules (under red and
orange zone rules), for two study sites. The percentage difference (LWRP minus PC5) is also shown, in which
we have used the sheep and beef production (SNB) variant of ‘realistic and sensible’ for small properties

RED ZONE RULES

Ashburton
Waimakariri

Potential tonnes of N-Loss per site
LWRP rules
LWRP rules
Percent difference
Number of PC5 rules
(sheep & beef
(dairy grazing for (LWRP[SNB]-PC5)
farms
for farms < 5 ha) farms < 5 ha)
/LWRP[SNB]
1,480
5,860
6,510
6,511
10.0%
3,932
5,398
5,414
5,417
0.3%

ORANGE ZONE RULES

Ashburton
Waimakariri

Potential tonnes of N-Loss per site
LWRP rules
LWRP rules
Percent difference
Number of PC5 rules
(sheep & beef
(dairy grazing for (LWRP[SNB]-PC5)
farms
for farms < 5 ha) farms < 5 ha)
/LWRP[SNB]
1,480
5,879
7,290
7,290
19.4%
3,932
5,436
6,019
6,030
9.7%
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Figure 3 Potential nitrogen loss (kg/ha/year) difference between LWRP and PC5, under red zone rules.
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Figure 4 Potential nitrogen loss (kg/ha/year) difference between LWRP and PC5, under orange zone rules.
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Extrapolation of Waimakariri and Ashburton results to other zones
The number and area of farms that would be permitted or consented under the PC5 rules were also
calculated for other zones (Table 3), as they were for the Waimakariri and Ashburton sites. This was
done to allow a comparison of characteristics of the other zones to those of the Waimakariri and
Ashburton sites to indicate the level of similarity, and therefore which set of LWRP/PC5 N-Loss results
may be more applicable. If a zone is more similar to the Waimakariri site (e.g. it has a large area of
permitted farmland due to, perhaps, a large number of lifestyle blocks), then we could expect only a
small difference in N-Loss under the LWRP and PC5 rules (for red and orange zones). If, however, the
zone is more similar to the Ashburton site (mostly consented), then it is more likely that N-Loss under
LWRP would be significantly larger than under PC5 (for red and orange zones).
Figure 5 and Table 3 show the per-zone characteristics of the number and area of permitted farms
under PC5. These are for the NAZs outside the areas that have developed a sub-regional plan.
As noted in the Methods section, neither the winter forage mapping nor the irrigation2 mapping has
full coverage of Canterbury. The area covered by agricultural land-use mapping projects (North et al.
2015a, b; 2016) is outlined in black in Figure 5. For areas outside this boundary we are likely to be
underestimating the consented area due to lack of winter forage data.
We observed that the planning boundaries do not always have an exact locational match with the NAZ
boundaries (the Hinds Hekeao planning area boundary has the greatest difference to the one used
here). The zones shown in Figure 5 and Table 3 are those with the best locational match to the planning
areas that are not under a sub-regional plan.
The permitted areas (ha) for the Waimakariri and Ashburton study sites (Table 1) are slightly different
to the figures obtained if the areas of the relevant zones from Table 3 are added together (Ashley plus
Ashley–Waimakariri, and Ashburton plus Ashburton–Rakaia, respectively). Specifically, the permitted
areas in Table 1 are slightly higher. We think this could be due to the winter forage and irrigation areas
being clipped to the respective study site boundaries, giving the appearance that some farms around
the edges of the study site have less winter forage and irrigation than they actually have.

2

The gap in the irrigation data is in Selwyn, which has a sub-regional plan and is thus not included in our
assessment.
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Figure 5 Farm enterprises that would be consented or permitted under the PC5 rules, for NAZs that are outside the area covered by sub-regional plans. The
black line shows areas where agricultural land use (including winter forage) was mapped in North et al. (2015a, b; 2016).
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Table 1 Per-zone summary statistics on the number of farms and area that would be permitted or consented under PC5 rules. Note that the consented areas
are likely to be an underestimate, because we do not have full-coverage winter forage data for all zones
ZONE DETAILS

Zone name
Lake Camp
Lake Clearwater
Lake Emily
Lake Emma - Lake Roundabout
Lake Evelyn
Lake Georgina
Lake Grassmere
Lake Heron
Lake Lyndon
Lake Pearson
Lake Rotoiti
Lake Rotorua
Lake Sarah
Lake Selfe - Lake Henrietta
Maori Lakes
Spider Lakes
Ashburton - Rakaia
Ashley-Waimakariri
Christchurch - West Melton
Kaikoura
Ohapi Creek
Okana - Lake Forsyth
Rangitata - Orari
Temuka
Waipara
Ashburton
Ashley
Conway
Opihi
Orari
Pareora
Saltwater Creek
Upper Rakaia Small Lakes
Upper Waimakariri Small Lakes
Washdyke
Clarence
Hapuku
Kahutara
Kowhai
Rakaia
Rangitata
Waimakariri
Amberley
Banks Peninsula
Blythe
Ewelme
Kaikoura Peninsula
Kowai
Medina
Omihi
Porangara
Woodside

Zone colour
Lake zone
Lake zone
Lake zone
Lake zone
Lake zone
Lake zone
Lake zone
Lake zone
Lake zone
Lake zone
Lake zone
Lake zone
Lake zone
Lake zone
Lake zone
Lake zone
Red
Red
Red
Red
Red
Red
Red
Red
Red
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Green
Green
Green
Green
Green
Green
Green
Unclassified
Unclassified
Unclassified
Unclassified
Unclassified
Unclassified
Unclassified
Unclassified
Unclassified
Unclassified

Zone area % of TOTAL
including DOC [1]
number of
and other non- Number farms
farmland (ha) of farms [1]/[4]
623
1
50%
4,381
0
0%
1,577
1
100%
3,555
2
50%
396
0
0%
608
1
100%
1,905
3
100%
11,157
3
100%
1,461
1
100%
2,878
2
67%
60
2
50%
407
2
50%
2,344
6
100%
1,074
0
0%
8,642
3
100%
131
0
111,648
592
62%
95,152
2,851
94%
46,215
1,191
100%
7,466
171
91%
4,213
38
59%
11,120
169
100%
11,816
21
38%
57,129
554
84%
72,468
272
95%
154,551
398
64%
120,190
951
95%
50,368
54
96%
179,523
455
69%
76,387
91
53%
53,872
204
84%
11,320
474
98%
1,888
17
35%
11,157
3
100%
33,135
1,051
95%
172,773
29
88%
13,643
36
97%
23,049
33
94%
8,656
28
72%
267,371
76
55%
178,754
37
34%
230,475
108
86%
2,199
101
99%
80,276
487
100%
30,914
88
97%
1,631
25
81%
828
12
86%
20,455
352
98%
7,533
15
79%
11,688
33
100%
6,637
20
95%
13,308
23
88%

PERMITTED
[2] Area:
whole-farm % of TOTAL
area within whole-farm
NAZ (ha)
area [2]/[5]
64
11%
0
0%
346
100%
64
5%
0
0%
582
100%
1,358
100%
4,107
100%
313
100%
1,887
100%
20
33%
279
100%
1,756
100%
0
0%
6,569
100%
0
10,106
10%
31,765
41%
17,327
95%
3,019
59%
510
13%
8,964
100%
201
2%
23,827
48%
64,068
92%
26,422
32%
33,402
40%
41,927
97%
58,387
37%
30,163
45%
32,587
69%
9,121
91%
375
21%
9,641
100%
16,978
60%
42,702
86%
5,035
100%
14,595
97%
697
50%
91,983
77%
37,821
54%
70,989
95%
1,805
96%
60,208
100%
29,461
99%
650
49%
444
87%
17,809
96%
5,621
82%
8,981
100%
3,114
92%
10,975
95%

CONSENTED
TOTAL (FARMLAND ONLY)
[3] Area: farm High-N-LossArea: whole- Area: farm
[5] Area:
Area: farm area
area capable of capable area as a
farm area
area capable [4]
whole-farm capable of high
high N-Loss
% of whole-farm Number within NAZ of high N-Loss Number area within N-Loss activities
activities (ha) area [3]/[2]
of farms (ha)
activities (ha) of farms NAZ (ha)
(ha)
16
26%
1
513
413
2
577
429
0
1
1,003
464
1
1,003
464
312
90%
0
0
0
1
346
312
17
26%
2
1,287
694
4
1,351
711
0
1
365
95
1
365
95
34
6%
0
0
0
1
582
34
805
59%
0
0
0
3
1,358
805
2,784
68%
0
0
0
3
4,107
2,784
52
17%
0
0
0
1
313
52
645
34%
1
0
0
3
1,887
645
0
2%
2
40
22
4
60
22
0
0%
2
0
0
4
279
0
1,041
59%
0
0
0
6
1,756
1,041
0
1
987
194
1
987
194
4,992
76%
0
0
0
3
6,569
4,992
0
0
0
0
0
0
0
9,719
96%
362
95,043
95,024
954
105,149
104,743
28,918
91%
181
46,328
45,330
3,032
78,092
74,248
14,060
81%
2
881
881
1,193
18,209
14,941
2,228
74%
17
2,130
1,894
188
5,149
4,123
510
100%
26
3,500
3,499
64
4,009
4,009
371
4%
0
0
0
169
8,964
371
201
100%
35
10,534
10,534
56
10,735
10,735
12,454
52%
104
25,460
18,565
658
49,287
31,019
27,129
42%
14
5,477
3,276
286
69,545
30,406
12,519
47%
226
56,885
51,153
624
83,307
63,672
17,453
52%
55
50,815
18,795
1,006
84,217
36,248
5,693
14%
2
1,452
511
56
43,379
6,204
24,762
42%
202
98,775
52,935
657
157,161
77,697
2,351
8%
82
37,113
18,045
173
67,276
20,396
15,397
47%
40
14,596
7,412
244
47,183
22,809
7,539
83%
9
901
895
483
10,022
8,434
95
25%
31
1,448
101
48
1,823
196
3,712
39%
0
0
0
3
9,641
3,712
16,076
95%
50
11,450
10,533
1,101
28,429
26,609
2,249
5%
4
6,988
882
33
49,690
3,131
1,316
26%
1
18
18
37
5,053
1,334
2,244
15%
2
453
452
35
15,048
2,695
316
45%
11
690
469
39
1,387
786
26,438
29%
63
28,069
15,018
139
120,052
41,456
12,036
32%
72
31,780
20,151
109
69,602
32,187
20,194
28%
18
4,094
1,815
126
75,083
22,009
1,805
100%
1
76
76
102
1,882
1,881
8,646
14%
1
4
0
488
60,213
8,646
9,710
33%
3
224
220
91
29,685
9,930
398
61%
6
673
529
31
1,323
928
262
59%
2
64
0
14
508
262
9,782
55%
7
680
675
359
18,488
10,457
1,684
30%
4
1,256
400
19
6,876
2,084
555
6%
0
0
0
33
8,981
555
478
15%
1
273
51
21
3,387
530
711
6%
3
587
153
26
11,562
863
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Interpretation for green zones
In green zone catchments where there is a high degree of biophysical limitation to agricultural
intensification (e.g. where most of the catchment is very steep), there is likely to be little change from
current catchment nutrient loads, although there may be localised effects. In these catchments there
is also likely to be little difference between LWRP and PC5 provisions, as the physical constraints of
the catchment prevent full expression of either set of rules.
In green zone catchments where significant agricultural intensification is possible, the LWRP
provisions are likely to yield a higher nutrient load than PC5. The rationale is that under LWRP,
assuming that a currently permitted-activity farm can obtain a consent, there is essentially no cap to
their potential intensification beyond the physical constraints of the land (e.g. slope, soil, climate) and
no requirements to operate at GMP. In contrast, under PC5 (again assuming that a currently
permitted-activity farm can obtain a consent), the intensification is restricted to an addition of 5 kg
N/ha from baseline GMP.

TRONT alternative red zone rules
Using the two case study sites, the TRONT alternative red zone rules would yield lower catchment
losses than PC5 red zone rules. The approximate percentage differences for 2025, 2030 and 2035
scenarios are illustrated in Table 4. This alternative red zone rule is likely to have a greater impact in
catchments where the nitrogen losses are higher.
Table 4 Effect of TRONT alternative red zone rules

Ashburton
Waimakariri
Approximate % source loads
reductions from PC5 red zone rules
PC5: Red zone rules
15 kg flexibility cap + 15% reduction beyond baseline GMP
for those leaching above 15 kg N/ha
15 kg flexibility cap + 25% reduction beyond baseline GMP
for those leaching above 15 kg N/ha
15 kg flexibility cap + 35% reduction beyond baseline GMP
for those leaching above 15 kg N/ha

0%

0%

17%

25%

26%

33%

36%

41%

Alternative PC5 red zone rule scenarios
Results of running the alternative scenarios for PC5 red zone rules are shown in Table 5. Scenarios 1
and 2, which place stricter limits on intensification, result in less N-Loss, as might be expected.
Allowing no extra irrigation (Scenario 1) has only a very small effect; it is the limitation on winter forage
(also included in Scenario 2) that has the larger effect.
Scenario 3 increases the thresholds at which a farm is considered to be consented, and allows greater
areas of new winter forage (up to 50 ha) and irrigation (100 ha). We have assumed that the 10 ha
allowable increment in irrigation is still in place. This scenario results in a greater ‘permitted’ area of
farmland, and more N-Loss, as could be expected.
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Scenario 4 caps the winter forage consent threshold at 10% of total farm area, or at 50 ha, whichever
is the lesser. The irrigation consent threshold (50 ha, with an allowable increment of 10 ha) remains
the same. Interestingly, this scenario results in lower N-Loss than the original. We think this is because
the ‘permitted’ properties, many of which are small farms or lifestyle blocks, are no longer allowed to
fill up all available space with winter forage. Instead, they are limited to 10% of their area, so the new
winter forage area for each farm is typically only a few hectares, or even less than a hectare.
Scenario 5 sets the threshold for what is considered to be a ‘small farm’ in the PC5 rules at 16.5 ha
rather than 10 ha. Below this threshold a farm can increase N-Loss up to an amount that is ‘realistic
and sensible’. We have assumed intensive sheep and beef to be ‘realistic and sensible’ in this
modelling. The scenario results in slightly less N-Loss, although this is likely to be a function of the way
the modelling has been done, because the intensive sheep and beef land use has a lower N-Loss than
putting extra winter dairy grazing on the land (this difference affects those properties between 10 ha
and 16.5 ha in size). Table 6 provides a farm size distribution (for the whole of Canterbury) to give
some context for this.
Scenario 6 is similar to Scenario 4, except that total winter forage area can now be as high as 100 ha
(or 10% of total farm area, whichever is the lesser). Total N-Loss is still lower than that under the
proposed PC5 red zone rules. Scenario 6 results in 50 tonnes more N-Loss than Scenario 4. This does
not seem a large difference but is understandable when it is considered that there are only 99 farms
(out of the total of 5412 in our study site) with a land area greater than 500 ha – these are the farms
that could potentially benefit from Scenario 6 as opposed to Scenario 4. Also, many of these large
farms are already consented, or have little productive land area where intensification would be
possible. Under the Scenario 6 model, only 17 farms could potentially have new winter forage area3
greater than 50 ha.
Scenario 7 is almost the same as the original PC5 red zone rules except that properties can now have
up to 10% of their area in winter forage rather than always being limited to 20 ha: this makes a
difference for properties larger than 200 ha. Consequently this scenario results in 263 tonnes more
N-Loss (2.3%) than the proposed PC5 rules.
Scenario 8 is almost the same as scenario 6 except that smaller properties (under 100 ha in size) can
now have up to 10 ha of winter forage rather than being limited to 10% of their property area. This
has resulted in N-Loss being higher than from Scenario 6, particularly in the Waimakariri site, where
there are large numbers of smaller properties. N-Loss is 256 tonnes less (2.3%) than under the
proposed PC5 rules.

3

In other words, new area over and above their current winter forage area in the land-use maps of North et al.
(2015a, b).
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Table 5 (p. 1 of 2) Results of modelling PC5 red zone scenarios, and their differences from N-Loss under the
proposed PC5 rules. Percent difference of each modelled scenario from LWRP N-Loss (the sheep and beef
production (SNB) variant) is also given

SCENARIO 1: No extra irrigation allowed under PC5

Ashburton
Waimakariri

Potential tonnes of N-Loss per site
LWRP rules (sheep & Percent difference
PC5 rules
beef for farms < 5 ha) (LWRP[SNB]-PC5)/LWRP[SNB]
5,850
6,510
10.1%
5,376
5,414
0.7%

Summing across both sites…..
Scenario 1 results in 32 tonnes LESS NLoss than ORIGINAL PC5 rules
(i.e. 0.3% less).

SCENARIO 2: No extra irrigation or winter forage allowed under PC5

Ashburton
Waimakariri

Potential tonnes of N-Loss per site
LWRP rules (sheep & Percent difference
PC5 rules
beef for farms < 5 ha) (LWRP[SNB]-PC5)/LWRP[SNB]
5,650
6,510
13.2%
4,638
5,414
14.3%

Summing across both sites…..
Scenario 2 results in 970 tonnes LESS
N-Loss than ORIGINAL PC5 rules
(i.e. 8.6% less).

SCENARIO 3: Consent thresholds are 50 ha winter forage and 100 ha irrigation
(still limited to 10 ha irrigation increment allowable)

Ashburton
Waimakariri

Potential tonnes of N-Loss per site
LWRP rules (sheep & Percent difference
PC5 rules
beef for farms < 5 ha) (LWRP[SNB]-PC5)/LWRP[SNB]
6,195
6,510
4.8%
5,998
5,414
-10.8%

Summing across both sites…..
Scenario 3 results in 936 tonnes MORE
N-Loss than ORIGINAL PC5 rules
(i.e. 8.3% more). The area of
'permitted' farmland is greater.

SCENARIO 4: Winter forage consent threshold is lesser of 10% farm area and 50 ha.
Irrigation threshold remains 50 ha, with 10 ha increment allowable.

Ashburton
Waimakariri

Potential tonnes of N-Loss per site
LWRP rules (sheep & Percent difference
PC5 rules
beef for farms < 5 ha) (LWRP[SNB]-PC5)/LWRP[SNB]
5,737
6,510
11.9%
4,872
5,414
10.0%

Summing across both sites…..
Scenario 4 results in 648 tonnes LESS
N-Loss than ORIGINAL PC5 rules
(i.e. 5.8% less).

SCENARIO 5: 'Small farm' threshold is 16.5 ha rather than 10 ha in PC5 rules.
Small farms can increase to an amount that is 'realistic and sensible'.

Ashburton
Waimakariri

Potential tonnes of N-Loss per site
LWRP rules (sheep & Percent difference
PC5 rules
beef for farms < 5 ha) (LWRP[SNB]-PC5)/LWRP[SNB]
5,833
6,510
10.4%
5,262
5,414
2.8%

Summing across both sites…..
Scenario 5 results in 163 tonnes LESS
N-Loss than ORIGINAL PC5 rules
(i.e. 1.4% less).

SCENARIO 6: Winter forage consent threshold is lesser of 10% farm area and 100 ha.
Irrigation threshold remains 50 ha, with 10 ha increment allowable.

Ashburton
Waimakariri

Potential tonnes of N-Loss per site
LWRP rules (sheep & Percent difference
PC5 rules
beef for farms < 5 ha) (LWRP[SNB]-PC5)/LWRP[SNB]
5,748
6,510
11.7%
4,911
5,414
9.3%
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Summing across both sites…..
Scenario 6 results in 599 tonnes LESS
N-Loss than ORIGINAL PC5 rules
(i.e. 5.3% less).

Table 5 continued (p. 2 of 2) Results of modelling PC5 red zone scenarios, and their differences from N-Loss
under the proposed PC5 rules. Percent difference of each modelled scenario from LWRP N-Loss (the sheep and
beef production (SNB) variant) is also given

SCENARIO 7: Winter forage consent threshold is the greater of 10% farm area and 20 ha.
Irrigation threshold remains 50 ha, with 10 ha increment allowable.

Ashburton
Waimakariri

Potential tonnes of N-Loss per site
LWRP rules (sheep & Percent difference
PC5 rules
beef for farms < 5 ha) (LWRP[SNB]-PC5)/LWRP[SNB]
5,928
6,510
8.9%
5,593
5,414
-3.3%

Summing across both sites…..
Scenario 7 results in 263 tonnes MORE
N-Loss than ORIGINAL PC5 rules
(i.e. 2.3% more).

SCENARIO 8: Winter forage consent threshold for properties over 100 ha is the lesser of
10% farm area and 100 ha. Smaller properties allowed up to 10 ha forage.
Irrigation threshold remains 50 ha, with 10 ha increment allowable.
Potential tonnes of N-Loss per site

Ashburton
Waimakariri

Summing across both sites…..

PC5 rules LWRP rules (sheep & Percent difference
Scenario 8 results in 256 tonnes LESS
beef for farms < 5 ha) (LWRP[SNB]-PC5)/LWRP[SNB] N-Loss than ORIGINAL PC5 rules
5,814
6,510
10.7% (i.e. 2.3% less).
5,188
5,414
4.2%
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Table 6 Farm size distribution for the whole of Canterbury

Size category (Ha)
size < 5
5 <= size < 10
10 <= size < 20
20 <= size < 30
30 <= size < 40
40 <= size < 50
50 <= size < 60
60 <= size < 70
70 <= size < 100
100 <= size < 200
200 <= size < 300
300 <= size < 400
400 <= size < 500
500 <= size < 600
600 <= size < 700
700 <= size < 800
800 <= size < 900
900 <= size < 1000
1000 <= size < 2000
2000 <= size < 3000
3000 <= size < 4000
4000 <= size < 5000
5000 <= size < 6000
6000 <= size < 7000
7000 <= size < 8000
8000 <= size < 9000
9000 <= size < 10000
size >= 10000
Total farms

Number of
farms in
category
7473
2599
1745
884
428
373
248
167
466
1240
899
475
289
214
132
86
64
58
239
68
33
24
13
10
7
9
3
39
18,285
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Appendix: Details of method
Preparation of spatial data for the Waimakariri and Ashburton study sites
1.

Analysis was undertaken in ArcMap 10.2.1. A series of spatial models was developed to carry
out each step of the processing.

2.

The ECan LUWQ layer and agricultural land-use layers were clipped to the NAZ study site
boundaries. This means that any farms that sit across NAZ study site boundaries will be
represented only by the portion inside the boundary. ‘DOC’ was inserted as the attribute in the
FARM_ID column for all DOC land other than grazing concessions. The two agricultural land-use
map areas (Ashburton and Waimakariri) were combined into a single layer, with an attribute
indicating the source site.

3.

The winter forage land-use classes (‘WF*’ and ‘Unknown summer-planted crop’) were selected
from the agricultural land use maps (North et al. 2015a, b), and paddock boundaries between
contiguous winter forage polygons dissolved.

4.

Polygon attributes included binary flags for each of irrigation and winter forage: these could
occur in all combinations within an enterprise boundary. Within each farm boundary we
summarised land area for irrigated and non-irrigated, and winter forage and non-winter-forage
(in 2013). Our model resulted in a layer with one row per farm enterprise (which can consist of
several disjoint polygons) with attributes for current irrigation and winter forage areas.

5.

An attribute was added quantifying the land area where intensive land use (in terms of nitrogen
loss) could reasonably occur. This was calculated using LUC classes (i.e. excluding classes 0, 7
and 8 and the steeper codes of classes 5 and 6), and 1 ha was also excluded for the homesteads,
gardens and yards.

Implementation of LWRP and PC5 rules
The farm boundary layer was prepared as described above, and then overlaid with the MGM soil and
climate zones. The original LUT farm types were matched to the closest MGM farm type (Table 4).
The MGM N-Loss rate was obtained for each unique combination of MGM farm type, soil type and
climate zone. Some values were missing from the MGM N-Loss table; in particular, the dairy farm
types were not run on all climate zones. N-Loss rates from the closest climate zone were used instead.
The original LUT N-Loss rates (Lilburne et al. 2013) were used for farm types not covered by MGM. In
this case the MGM climate zones were matched to the closest LUT climate zone. In addition, the LUT
farm types did not separate out hill country farm types. Therefore for the sake of simplicity, given the
tight timeframes, N-Loss rates used for farms on the plains were also applied in the hill country.
The relevant N-Loss rates could then be averaged for each farm enterprise according to the area of
each soil/climate combination within each farm. The following per-farm data were added as new
fields:




mean_nloss: average nitrogen loss in kg/ha/year for the whole farm enterprise area
mean_nloss_SNB: average nitrogen loss in kg/ha/year that the enterprise would have under
a high intensity sheep and beef land use
mean_nloss_worst: average nitrogen loss in kg/ha/year that the enterprise would have
under a dryland winter dairy grazing land use
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mean_nloss_irrigdiff: additional nitrogen loss (kg/ha/year) that would occur if irrigation
were added to the current land use for each farm enterprise
mean_nloss_forageIncPast: additional nitrogen loss that would occur if winter forage were
added to a land use that was previously Pasture or Other (not Cropping)
mean_nloss_forageIncCrop: additional nitrogen loss that would occur if winter forage were
added to a land use that was previously cropping
sector: a general assessment of farm type (Dairy, Cropping or Other) derived from the
Environment Canterbury land-use layer.

Total current nitrogen loss (kg/year) was calculated by multiplying mean_nloss by total farm
enterprise area. This will be referred to below as Total Current NL.
The following calculations were carried out for the full study area (both Waimakariri and Ashburton
sites) using the red zone rules and then using the orange zone rules.
On a per-farm basis, the new level of nitrogen loss that could potentially occur under the PC5 rules
was calculated as follows.
1.
2.
3.

4.

5.

6.

If the farm already has either 50 ha ofirrigation or 20 ha of winter forage (or both), then it is
consented. Otherwise it is permitted. This is the same for both red and orange zones.
In either the red or orange zone, if the farm is consented, then it is not allowed any further
winter forage or any further irrigation.
If it is permitted, and the farm enterprise is under 10 ha in size, then it is allowed to increase up
to an amount that is ‘realistic and sensible’. For this, we have chosen to whichever is the greater
of ‘mean_nloss_SNB’ (the nitrogen loss expected if that property were in high-intensity sheep
and beef) and ‘mean_nloss’ (the property’s current nitrogen loss).
If the farm activity is permitted and its area is 10 ha or more, then we calculate allowable extra
winter forage as (Productive area of farm4 – Current area of winter forage) up to a new
maximum total of 20 ha. We calculate the extra irrigation as (Productive area of farm – Current
area of irrigation) with a maximum of 50 ha irrigation in total. For the red zone, there is also a
10 ha cap on the new area (i.e. the irrigation area can only increase by 10 ha).
The extra areas of winter forage and irrigation are then translated into their implications for NLoss. We use ‘mean_nloss_irrigdiff’ for the additional N-loss caused by adding irrigation (i.e.
over and above current N-Loss without irrigation). Likewise, for new winter forage, we use
either ‘mean_nloss_forageIncPast’ or ‘mean_nloss_forageIncCrop’ as appropriate. These are
referred to below as Additional NL Irrig and Additional NL WF, and are expressed in kg/ha/year.
These additional N-Loss figures assume that the new irrigation and winter forage occupy
different land areas. This can be accommodated if the extra areas of winter forage and
irrigation fit within the farm area without overlap. However on a small farm or lifestyle block,
this might not be the case; e.g. a 12 ha block which is allowed both 11 ha of winter forage and
11 ha of irrigation on its productive land area (excluding 1 ha for the house and garden).
Therefore we calculate the minimal overlap area to be (New winter forage area + New irrigation
area – Productive land area).

4

The area of the farm where intensification could take place (i.e. excluding steep/unproductive LUC classes,
and 1 ha for the house and garden).
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7.

For the permitted farms over 10 ha in size, the total new N-Loss possible under the PC5 rules is
then calculated per farm as:
[ ( (New winter forage area – Overlap area) x Additional NL WF
+ (New irrigation area – Overlap area) ) x Additional NL Irrig
+ Overlap area x max(Additional NL WF, Additional NL Irrig) )
+ Total Current NL ]
÷ Total farm enterprise area

On a per-farm basis, the new level of nitrogen loss that could potentially occur under the LWRP rules
was calculated as follows.
1.
2.

3.

4.
5.

If the farm is already losing more than 10 kg/ha/yr (red zone), or more than 20 kg/ha/yr (orange
zone), it is consented. Otherwise it is permitted.
For consented farms in a red zone, no increase in N-Loss is allowed; we only add 15% to the
current ‘mean_nloss’ figures to account for the difference between current and GMP.
Consented farms in an orange zone are allowed an increase of 5 kg/ha/yr, which is added after
the adjustment for GMP.
Permitted farms of less than 5 ha (in either zone) are able to increase up to an amount that is
‘realistic and sensible’. We have two options for realistic scenarios: N-Loss under a sheep and
beef land use (‘mean_nloss_SNB’, see above), and N-Loss under dryland winter dairy grazing
(‘mean_nloss_worst’). Two possible figures for the new N-Loss are produced: max(mean_nloss,
mean_nloss_SNB) and max(mean_nloss, mean_nloss_worst).
Permitted farms of more than 5 ha are allowed to increase up to 10 kg/ha/yr (red zone) or
20 kg/ha/yr (orange zone). We also apply the 15% GMP factor to these.
For simplicity, the 15% GMP factor was applied to the LUT N-Loss rates as well (even though
these are not explicitly at GMP). This is not expected to make a material difference to the
results as the LUT farm types do not account for much of the total nutrient load.

Summary statistics were then calculated for each of the PC5 and the two LWRP cases. This was done
first for the figures from the red zone calculations, and then for those from the orange zone
calculations.
1.

2.
3.

First, total nitrogen loss (in tonnes) was calculated as New_NLoss (kg/ha/yr) x Total farm
enterprise area (ha) /1000. This calculation was done for New_NLoss under the PC5 rules, and
also under the LWRP rules with each of the ‘SNB’ and ‘worst’ options for the permitted farms
under 5 ha.
Total nitrogen loss was then summed for all farms in each of the Ashburton and Waimakariri
sites, and for each of the three rules options above.
For each farm we also calculated the difference:
New_NLoss_LWRP (SNB option) – New_NLoss_PC5
so that we could produce a map showing which farms had higher N-Loss under LWRP and which
under PC5 (both in kg/ha/year).
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Table 7 Match between the LUT and MGM farm types
LUT farm

LUT irrigation

type

status

100% sheep dry/irrigated

Suggested MGM class Info on MGM class

low intensity

Irrigated file ref

Dryland file ref

68:20:3:9

low

*_SBD26_GMP-GMP modified 1

*_SBD20_GMP-GMP modified 1 (0.3

sheep:beef:deer:dairy

pasture

(0.3 weighting)

weighting)

34:10:0:56

medium

*_SBD12_GMP-GMP modified 1

*_SBD06_GMP-GMP modified 1 (0.3

sheep:beef:deer:dairy

pasture

(0.3 weighting)

weighting)

38:10:52:0

medium

*_SBD11_GMP-GMP modified 1

*_SBD05_GMP-GMP modified 1 (0.3

sheep:beef:deer:dairy

pasture

(0.3 weighting)

weighting)

68:20:3:9

medium

*_SBD07_GMP-GMP modified 1

*_SBD01_GMP-GMP modified 1 (0.3

sheep:beef:deer:dairy

pasture

(0.3 weighting)

weighting)

grazer
100% beef

dry/irrigated

high dairy grazer

grazer
100% deer

dry/irrigated

high deer

grazer
10% beef;

dry/irrigated

low intensity

90% sheep

grazer
20% beef;

dry/irrigated

80% sheep

moderate nitrogen

68:20:3:9

medium

*_SBD09_GMP-GMP modified 1

*_SBD04_GMP-GMP modified 1 (0.3

fert

sheep:beef:deer:dairy

pasture

(0.3 weighting)

weighting)

grazer
50% beef;

dry/irrigated

50% sheep

moderate nitrogen

68:20:3:9

high

*_SBD10_GMP-GMP modified 1

*_SBD42_GMP-GMP modified 1 (0.3

fert

sheep:beef:deer:dairy

pasture

(0.3 weighting)

weighting)

W off

SMML_Pivot_*_Flat-GMP

grazer
3 cows/ha

irrigated

winter off
3 cows/ha

winter off

3.1 cows/ha 400 ms/cow

medium supplement
irrigated

winter on
4 cows/ha

low production;

low production;

modified 1 (1 weighting)
3.1 cows/ha 400 ms/cow

medium supplement
irrigated

medium production;

4 cows/ha, 450 ms/cow

W on

SMML_WinOnKale_Pivot_*_Flat-

(kale)

GMP modified 1 (1 weighting)

W off

SHMM_Pivot_*_Flat-GMP

high supplement

modified 1 (1 weighting)
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4 cows/ha

irrigated

winter on
5 cows/ha

irrigated

winter off
Dryland

4 cows/ha, 450 ms/cow

W on

SHMM_WinOnKale_Pivot_*_Flat

high supplement

(kale)

-GMP modified 1 (1 weighting)

high production; high 4.1 cows/ha, 475 ms/cow

W off

SHMH_Pivot_*_Flat-GMP

supplement
dry

Dairy
Dairy

medium production;

low production; high

modified 1 (1 weighting)
2.1 cows/ha 400 ms/cow

W off

SHML_Rain_*Flat-GMP modified 1

supplement
dry/irrigated

high dairy grazer

(1 weighting)
34:10:0:56

high

*_SBD50_GMP-GMP modified 1

*_SBD44_GMP-GMP modified 1 (0.3

Support

sheep:beef:deer:dairy

pasture

(0.3 weighting)

weighting)

(Original

grazer

LUT used 3
cows winter
on + 25%)
Arable –

dry/irrigated

(40 % of standard

(% based on the total years

grazed and 0.4 * Std+For Gra Spray G-*-GMP 0.4 * Std+For Gra Dry G-*-GMP

mixed

arable + > 10%

in pasture from original

grazed

modified 1 (1 weighting) + 0.6 *

modified 1 (1 weighting) + 0.6 *

Precise

forages/fodder

rotations)

residues;

*_SBD07_GMP-GMP modified 1

*_SBD01_GMP-GMP modified 1 (0.3

deficit

rotation) + (60 % of

medium

(0.3 weighting)

weighting)

irrigation

low intensity)

production

grazed

Std+For Gra Spray G-*-GMP

Std+For Gra Dry G-*-GMP modified

residues

modified 1 (1 weighting)

1 (1 weighting)

for
pastoral
bit
Arable –
seasonal

dry/irrigated

standard arable + >
10% forages/fodder

grazed

Precise
deficit
irrigation
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APPENDIX G

Memo
Date

14 November 2016

To

Devon Christensen

CC
From

Helen Shaw, Duncan Gray, Ognjen Mojsilovic

Technical responses to suggestions and questions raised during
LWRP PC5 (part B) hearings.
This memo provides technical responses to questions raised during the hearings for Plan
Change 5 (part B) to The Canterbury Land and Water Regional Plan. The following topics
are covered in this memo on the page numbers listed:
1.

Suggested Changes to Tables 15B(a) and 15B(c) (Outcomes and Limits for Rivers) ..... 2

2.

Additional requests for ecological protection ................................................................ 11

3.

Suggested Changes to Tables 15B(b) and 15B(d) (Outcomes and Limits for Lakes) ... 13

4.

Adaptive management conditions ................................................................................ 16

5.

Suggested changes to permitted activity thresholds ..................................................... 17

6.

Accuracy of N limits in Waitaki Valley and Tributaries FMU ......................................... 21

7.

Northern Fan N loss ‘gains’ from shift to Good Management Practice.......................... 23
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1. Suggested Changes to Tables 15B(a) and 15B(c)
(Outcomes and Limits for Rivers)
Background
In their evidence, a number of submitters and their experts have recommended specific
changes to Tables 15B(a) and 15B(c). Some suggestions in the original submissions have
been reviewed and changes recommended in the Council’s Section 42A report.
The amendments suggested in evidence have been put forward to address the view by
some submitters that the limits in Table 15B(c) will not necessarily result in outcomes in
Table 15B(a) being met or that the list of outcomes and limits is not complete or adequately
specific.
In particular:
Mr Canning (whose evidence was relied on by both the Lower Waitaki River Management
Society and Forest and Bird) requests that %EPT, fish IBI, and continuous oxygen
monitoring data be included in Table 15B(a) while chlorophyll a outcomes be revised for
some sites. Mr Canning also requests that nitrogen and phosphorus limits in Table 15B(c)
are revised.
Dr Ryder questions the relationship between limits proposed in Table 15B(c) and the limits
assigned in already existing resource consents. Dr Ryder comments on the alignment of
Table 15B(a) with the Ministry for the Environment’s guidelines for cyanobacteria with regard
to mat thickness and the need for a more specific compliance statistic for QMCI. Dr Ryder
also argues that some of the limits in Table 15B(c) are overly restrictive and unnecessary to
meet outcomes and that the nitrate species should be combined into Dissolved Inorganic
nitrogen (DIN) if plant control is the intent. DIN limits for plant growth should then be set to
meet freshwater outcomes using established relationships with antecedent flow.
Mr Kitto is concerned that the doubling of the nitrate nitrogen in the Hakataramea (the limit
value is double the currently measured concentration in the river) will mean that water quality
outcomes will not be met. He also comments that more stringent limits (as suggested by
other submitters) in Waikākahi stream and the Hakataramea River are unlikely to be the
appropriate mechanism for meeting outcomes, and that the use of non-statutory measures
such as farm environment plans is more likely to result in improved ecosystem health. In
addition Kitto is supportive of the proposed outcome for chlorophyll a in the Hakataramea
River.
Mrs Cameron considers that the nitrate-nitrogen limit for the Penticotico stream should be
3.8 mg/l rather than 1.21 mg/l.
Finally, Dr James suggests that allowance be made in Table 15B (a) for natural levels of
glacial flour and the occurrence of Didymo in some rivers.
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Technical Response
Outcomes table 15B(a) suggested changes
Ecological Health Indicators (%EPT 1 and IBI 2)
QMCI rather than ecosystem health or any of its component metrics is used in Table 15B(a)
because of its ease of interpretation and commonly accepted generality. QMCI has been
found to be broadly applicable nationally for a range of stream types and stressors.
Interpretation is usually undertaken via published water quality or pollution classes
(Boothroyd and Stark, 2000).
The Section 42A report and subsequently the decision on Variation 2 to the LWRP
concluded that the inclusion of additional ecological health indicators to the outcomes tables
was not necessary. We agree that for the Waitaki sub-region, the indicators included in
Table 15B(a) are sufficient.
Mr Canning discusses the inclusion of additional macroinvertebrate metrics for Table 15B(a)
due to concerns that QMCI does not readily detect the impacts of ammonia toxicity. Total
ammonia is a contaminant most commonly associated with effluent discharges which have
been greatly reduced in number in the Canterbury region. As a result there is a general trend
of decreasing ammonium-N in streams. Total ammonia is monitored at all water quality sites
and table 15B(c) contains limits which restrict ammonium-N concentrations to the current
state as measured by a five year median (~Dec 2008 - Dec 2013). Thus, while the
macroinvertebrate metric included in table 15B(a) is not ideal for the detection of ammonia
toxicity we do not anticipate any toxic effects in the Waitaki sub-region, but have included a
total ammonium-N limit nonetheless.
Mr Canning also suggests that the Fish IBI (Joy and Death, 2003) should be added to Table
15B(a). The article referred to by Mr Canning (Death and Joy, 2004) concludes that a fish IBI
approach shows promise in New Zealand despite the low diversity, unspecialised and highly
mobile fauna, but that it would require further research into the accuracy of the fish IBI
relative to other river assessment techniques and its relationship to underlying environmental
gradients.
A more recent exploration of a fish IBI approach found that there was
considerable uncertainty associated with the fish component of a more holistic index
(Clapcott et al., 2014). A high proportion of New Zealand native fish taxa are diadromous
and must migrate to and from the ocean to complete their lifecycle. Unnatural barriers to fish
passage such the Waitaki dams prevent this migration and would result in the absence of
species for a reason other than the effects of land use in a catchment. The fish IBI as
described in (Death and Joy, 2004) does not explicitly account for this issue other than to
use existing records from the New Zealand Freshwater Fish Database. Additionally, the
Waitaki catchment contains non-migratory native taxa such as the Canterbury mudfish,
lowland, upland and longjaw galaxids which are considered threatened. These fish occupy
habitats which are often not included in existing stream networks modelled by the REC and
their potential distributions have not thus far been successfully modelled. As a result a fish
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IBI for the Waitaki catchment would require substantial validation and further research before
it could be included in any planning framework.
Mr Canning requests amendments to Table 15B(a) that dissolved oxygen be monitored
continuously, in order to identify locations where DO levels may drop to low readings at night
time and that DO concentrations be stipulated in the plan rather than saturation.
The availability of oxygen to fish (% saturation) at a given concentration varies with
temperature (Figure 1). It is for this reason that Table 15B(a) jointly applies DO saturation
and temperature to waterbodies thereby controlling concentration by default. Under the
proposed Plan Change 5 water temperatures in the Waitaki catchment are intended to
remain below 19 degrees Celsius and dissolved oxygen saturation be greater than 70 % for
spring-fed plains rivers and 90% for all other rivers. As a result dissolved oxygen
concentrations cannot fall below 6.5 mg/l and 8.5 mg/l, respectively. There is nothing to gain
by including a concentration outcome in table 15B (a).

Figure 1. Nomograph showing the relationship between temperature, dissolved oxygen saturation and
concentration (Hatfield, 1941).

Environment Canterbury do have a number of DO loggers, which are routinely used around
the region for specific investigations. Continuous loggers may be installed in this catchment
as part of an investigation if a potential risk is identified. A study was recently done in the
Hakataramea River where continuous oxygen loggers where deployed up and down stream
of the drying reach during summer (Appendix 1). Low dissolved oxygen saturation during
hours of darkness were common despite relatively cool water. To fish and insects,
particularly salmonids and salmonid eggs and larvae this would be debilitating (Franklin,
2014). This information was used to ascribe over allocation of the water resource in the
Hakataramea River and provide science evidence in relation to further development in a
recent environment court case (Gray, 2016).
In the absence of continuous data, there are a number of other ways of identifying river
reaches where DO may drop to low levels at night time; the presence of extensive algal
mats, for example, or extremely high DO readings during the day (as explained in Mr
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Canning’s evidence, high levels of DO during the day can be mirrored by low readings at
night).
As discussed in the Section 42A report, the use of continuous DO monitoring may result in a
need to change the attributes in Table 15B(a). However, as we do not have the data
available currently, no changes to the table are recommended.
Mr Canning also mentions the potential for gas bubble trauma as a result of super saturation
of dissolved oxygen during daylight hours. However, this is an area currently lacking
consensus (Franklin 2014). Reported instances of mortality caused by gas bubble trauma in
fish under conditions of gas supersaturation below dams are not consistent with results of
investigations into the effects of oxygen supersaturation in aquaculture. A recent review
suggests that no adverse effects or abnormal behaviour is observed in fish when exposed to
dissolved oxygen saturations up to 200% (Franklin 2014). Accordingly we recommend no
changes to Table 15B(a) until further research has been carried out into the potential for high
DO saturation to negatively impact ecological communities. However, we do note that
outcomes stipulated for temperature and periphyton cover will act to prevent excessively
high DO saturation.
Periphyton Attributes
Mr Canning and Mr Anderson suggest that hill fed lower sites in the upper Waitaki should
have a chlorophyll a value of 50 mg/m³ as opposed to the 200 mg/m³ in table 15B(a).
There is an error in the Section 42A report which says that the Willow Burn and Omarama
Stream are classed as ‘hill fed lower’ streams, whereas the PC5 classification is ‘spring fed
upland’ for both of these rivers, resulting in a Chlorophyll a outcome of 50 mg/m2.
Water quality in the Omarama Stream is improving and existing monitoring data collected for
consents suggests the river is within the corrected freshwater outcome of 50 mg/m2
chlorophyll a (Figure 2).
Environment Canterbury do not currently measure chlorophyll-a at all water quality
monitoring sites; until we have more data, we consider that the regional default values for
the river type (200 mg/m2 for hill fed lower streams) is appropriate.
We also consider that 120 mg chl a/m2 is likely to be unattainable in the lake fed rivers of the
catchment particularly those which are infested with Didymo. As stated above, the lack of
chlorophyll-a data for these sites means that we cannot set a ‘current state’ limit; accordingly
until more data is collected (including data relating to Didymo presence, as discussed in Dr
James’ evidence), we believe that the lake fed rivers should continue to have a Chlorophyll-a
outcome of 200 mg/m2 in alignment with the regional default provided in Table 1A of the
LWRP.
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Figure 2: Chlorophyll-a and periphyton cover data from Omarama Stream sites (data from consent monitoring
and Environment Canterbury State of Environment monitoring).

Kitto (para 5.13) suggests that the periphyton outcomes in the Hakataramea River would not
be achieved if water quality was at the DIN (comprised almost entirely of nitrate-nitrogen)
limits set in Table 15B(c).
‘Doubling the DIN concentration to 0.05 mg/l (as proposed), if all other influencing factors
remain the same, is likely to add increased risk of periphyton growth in this river assuming
phosphorus is not limiting’.
The limit of 0.05 mg/l incorporates both consented but yet unimplemented intensification, a
small ‘flexibility’ allowance for future land use, and a lag effect assessed in Greer et al.
(2015). Without consideration of the lag effect, the DIN concentration in the Hakataramea
River at SH8 would be expected to increase from 0.023 mg/l to 0.025 mg/l.
We agree with Mr Kitto that a doubling of the nitrate-nitrogen limit value will increase the risk
of periphyton biomass outcome exceedance and in some reaches of the Hakataramea the
periphyton biomass outcomes are already exceeded.
Because the doubling of the DIN concentrations is almost entirely due to currently authorised
land uses, our recommendation is that the limit remain at 0.05 mg/l NN. However, this
6

attribute will need to be carefully monitored; if the lag effects are as significant as predicted,
and outcomes are not met, the effectiveness and efficiency review of PC5 (and the Waitaki
Catchment Water Allocation Regional Plan) will need to consider other mechanisms for flow
and nutrient management in the Hakataramea.
Nitrate toxicity is not an issue in the Hakataramea; despite the predicted doubling in
concentration, the nitrate-nitrogen concentrations in the Hakataramea are currently within
the National Objectives Framework (MfE, 2015) ‘A’ band. The limit set would remain in the
A band for the annual median measure, but potentially shift to the B band for the 95th
percentile measure (Appendix 2) depending on result of the lag effects.
Human Health for Recreation Attributes
In his evidence, Dr Ryder (paragraphs 36-39) suggests the inclusion of a thickness threshold
for cyanobacteria mats in table 15B(a) in alignment with Ministry for the Environment
guidelines. We agree with these comments and the rationale provided, and do not object to
a change being made to table 15B(a) in this respect, however do not think it is necessary Environment Canterbury field protocols assess the area of cyanobacteria mat as any broadly
observable area of cyanobacteria growth. In practice for a periphyton growth to be observed
and considered as a mat it would most likely be at least 1mm thick. We acknowledge the
current situation is conservative in that any substantial cover of cyanobacteria is included
rather than only mats formally assessed as >1mm.

Accounting for natural variation in parameters
Dr James makes the point that tables 15B(a) and 15B(b) do not take account of natural
variability in parameters such as turbidity or fine sediment cover.
Dr Ryder also suggests a change to the QMCI assessment statistic such that the outcome is
met on 80% of occasions over five years. The suggestion is that there is no time scale over
which the compliance statistic should be applied. However, the use of a minimum score
clearly signals that the QMCI should not fall below the prescribed number at any time and as
such there should be no confusion about the assessment. Although Dr Ryder does not
provide any further rationale for this change we assume the intent is to allow for natural
variation in macroinvertebrate communities.
Environment Canterbury responded to this issue in the Section 42a report, with Environment
Canterbury scientists stating that given the outcomes table is not being used for consent
compliance, rather plan review, account would be made of natural variation as part of the
water quality assessments. Consent monitoring conditions are site-specific and this type of
natural variation should be considered at the time of setting consent conditions.
Consenting of the hydropower schemes is likely to include allowance for the discharge of
flow into the Tekapo and Ōhau Rivers; this is water which would have naturally flowed in
these rivers, and has a high quantity of glacial flour. Notwithstanding consideration of flow
regimes and other consent application assessments, glacial flour should be taken into
consideration when re-consenting these discharges.
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Limits Table 15B(c) suggested changes
There are conflicting views amongst submitters and experts regarding whether the limits set
for rivers are too restrictive (e.g. Ryder paragraph 41), or not restrictive enough (e.g.
Canning and Forest & Bird) to meet outcomes. Our technical assessments for PC5 outlined
the predicted effects of the limits proposed on each specific waterbody, and determined that,
along with other non-statutory actions proposed by the zone committee, the limits were
suitable to either meet, or move towards, the outcomes set.
Phosphorus
Dr Ryder has expressed concern that the DRP limits in Table 15B(c) do not represent
‘current’ state. This view is based on a review of water quality data from consent monitoring
undertaken by a number of consent holders in the Omarama stream catchment.
Water quality data from the Environment Canterbury monitoring site at SH8 has been used
to set the in-stream limit; the values used in the limits table represent ‘current state’ at that
site, not for any other location in the stream.
From our review of the submission and evidence provided, we think that the submitters
believe that the in-stream limit in table 15B(c) will be used as a trigger on their consents, i.e.
that the limit in the table will be applied as a consent trigger and their water quality data (at
sites other than SH8) will be compared with this limit. This is not the intent of the plan;
median water quality limits at Environment Canterbury monitoring locations should not be
compared to trigger values set in consents for other sites.
Dr Ryder’s evidence (paragraph 32-35) also notes that triggers for nutrient concentrations
stipulated in consents refer to average monthly concentrations, whereas water quality limits
in table 15B(c) are medians. The median is the appropriate statistic for the in-stream limits
given the typically skewed nature of water quality data. We provide no comment regarding
the appropriateness of consent conditions in this catchment.
Nitrogen
Mr Canning suggests that nitrate-nitrogen levels are two to ten times too high to protect
ecosystem health in some streams. We note that Mr Canning’s recommendations to change
the limits table in light of this is supported in the legal submission by Forest and Bird,
however is refuted in Mr Kitto’s rebuttal evidence.
The statement made in Mr Canning’s evidence references ‘a multiple lines of evidence
approach’ using a host of national or regional scale modelling exercises. However, there
appears to have been no consideration of any Waitaki catchment specific information such
as stream type or current state. In addition Mr Canning assumes there is a direct and
orthogonal relationship between ecosystem health and nutrients. This is clearly not the
case, as is explained with examples in Mr Kitto’s rebuttal evidence. While some streams do
have elevated and trending nitrate it would not be appropriate to stipulate a generic limit that
takes no account of the hydrogeological or socioeconomic context. On this basis, we do not
recommend any changes are made to the nitrate-nitrogen limits in Table 15B(c).
Dr Ryder (paragraph 41) suggests that the ammoniacal nitrogen limits in Table 15B(c) are
unnecessarily low, considering that the current data shows concentrations are well below
toxicity thresholds.
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In the upper Waitaki the Ammonium-N limits were set at current state in line with the
community-led requirement for ‘no further decline’. Because current concentrations are all
well below the toxicity thresholds it was not desirable to set them higher and allow potential
for degradation down to that point. Additionally, should ammonium-N levels increase, the
nutrient would be preferentially taken up by plants; for this reason it is appropriate to
maintain low concentrations of this form of nitrogen. An Ammonium-N limit is required in
order to comply with the national objectives framework (NOF) forming part of the National
Policy Statement for Freshwater Management (NPS-FM).
Dr Ryder also suggests that we could merge Ammonia and Nitrate into DIN. DIN has usually
been monitored in regard to plant growth and we are interested in effects at much lower
concentrations than standard toxicity guidelines for Ammonia and Nitrate. Ammonia and
Nitrate (in combination DIN) become toxic at higher levels, but as mentioned above, we also
wish to maintain ammonia at lower concentrations. Splitting ammonia and nitrate in the
proposed plan change also matches the NOF by including both nitrate and ammonia limits.
Mrs Cameron has submitted and spoke to evidence suggesting that the Penticotico stream
nitrate-nitrogen limit be increased from 1.21 mg/l to 3.8 mg/l as per Schedule 8 of the LWRP.
The 3.8 mg/l nitrate-nitrogen limit in the LWRP is for ‘lowland streams’, which includes the
spring-fed plains rivers such as the Penticotico. All of the limits in Table 15B(c) are
predicted values for nitrate nitrogen concentrations, based on current data for specific
streams. There is no justification for reverting to a default value in the LWRP, considering
that local data is available for the Penticotico, and that the Schedule 8 default represents a
significant degradation in water quality in this river.
Ms Johnston’s evidence (on behalf of Walter and Sandra Cameron) states that the limits in
PC5 were only based on two years’ data. This is incorrect; the limits set for the Penticotico
were based on 5 years of water quality data collected between January 2009 and January
2014. Until April 2013 sampling was conducted every three months, after which sampling
frequency was increased to once per month. Where water sampling is conducted quarterly,
as in the Penticotico, five years of data is required to quantify normal state. The data record
for the Penticotico meets and exceeds this requirement, and the use of these data to
develop limits is appropriate.
Ms Johnston refers to ‘mistakes’ in the land use mapping for the area, giving examples
where the type of irrigation has been assumed to be border dyke when it is in fact spray
irrigation. The limits set for the Penticotico stream are based on currently measured
concentrations, factored up by an expected relative increase in N losses for the catchment;
errors in individual land use assumptions have no bearing on this calculation.
With respect to concern regarding lag effects of recent conversion from border dyke to spray
irrigation, we are unable to estimate the expected effect on surface water quality in the
Penticotico without more data from the catchment (trends in water quality vs trends in land
use); it is, considered unlikely that a 4-fold increase in concentration will occur in the surface
water, and therefore we do not accept that the limit should be changed based on concern
regarding lag effects.

Summary / Recommendations
•

The inclusion of additional ecological health indicators in Table 15B(a) (%EPT and
Fish IBI) are not considered appropriate or necessary for PC5 with respect to the
Waitaki sub-region.
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•

•

•

•

•

•
•
•

It is not recommended that the chlorophyll a outcome is changed for lake fed rivers.
There was an error in the S42A report, and the Omarama Stream and Willow Burn
should have been referred to as ‘spring-fed upland’, and therefore have a chlorophyll
a of 50 mg/m2 in Table 15B(a).
Natural variation in parameters (e.g. turbidity, QMCI) would be considered by
scientists when assessing progress against the outcomes in Table 15B(a) and
15B(b) as part of plan effectiveness review and zone committee reporting, therefore
no changes to the tables to account for this are considered necessary, however the
operation of the hydropower scheme should be taken into account.
The Hakataramea River is at risk of exceeding the outcomes for periphyton
attributes, however this is primarily due to already consented land use. We do not
recommend that the limit is changed at this point in time.
Continuous dissolved oxygen data is not yet available for most of the rivers in the
Waitaki sub-region, therefore we do not recommend any changes are made to Table
15B(a) in this regard.
We do not think that including a minimum mat thickness threshold for cyanobacteria
mats is necessary; current Environment Canterbury field protocols mean that in
practice mats would need to be >1mm thick to be observed and included in the
assessment.
Phosphorus limits placed on the Omarama Stream site at State highway 8
appropriately reflect current state for that site.
Nitrate-nitrogen limits are site-specific and we do not consider it appropriate to revert
to nationally derived limits as recommended by Mr Canning.
It is recommended that the nitrate-nitrogen and ammoniacal nitrogen limits remain
separate in Table 15B(c) in order to protect the ecological health outcomes which
respond to low levels of nitrate-nitrogen and ammoniacal nitrogen as well as ensure
compliance with the NPS-FM in terms of toxicity limits for both nitrate-nitrogen and
ammoniacal nitrogen.
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2. Additional requests for ecological protection
Background
Evidence presented by Mr H Familton and Mr A Canning recommended additional ecological
protection in some areas of the Waitaki sub-region.
Mr Familton suggests greater protection for fish populations in particular the urgent need for
specific protection of the habitat of endangered native fish in the Waitaki catchment and
regionally.

Technical Assessment
The evidence of Dr N Dunn provides maps of areas where threatened fish have been
observed, and areas where models indicate they may have habitat.
We believe the modelling is subject to considerable uncertainty and a better approach would
be to specifically protect known populations and protect the habitat types where populations
have not yet been identified. Environment Canterbury scientists have recently identified 20
new bignose galaxias populations subsequent to the preparation of Dr Dunn’s submission
which would not have been protected by applying the proposed maps or predicted locations.
Environment Canterbury staff are currently working on a mapping project of threatened
native fish with the intent of providing specific protection to known populations possibly via a
schedule in the LWRP, similar to the way in which inanga and salmon spawning habitats are
identified (Schedule 17).
Farm environment plans (in accordance with the Waitaki specific amendments to Schedule 7
of the LWRP) provide a framework for identifying and protecting potential habitats at a farm
scale; e.g. the springheads. This would allow for areas not covered by the fencing
requirement to be identified if they are likely habitat.
The proposed Schedule 7A of PC5 includes guidance for management plans (for farms
classified as permitted). This requires the mapping of rivers, streams, lakes, drains, ponds
or wetlands – this definition would lead to the identification of springheads, as in the FEPs.
Mr Canning’s evidence suggests that 80 - 90 % of streams in the catchment should be
excluded from stock. In lowland areas under intensive stocking and alongside spring-fed
streams we agree with this statement, but do not think a specific change is needed to PC5.
As above, Schedule 7 and 7A provide a mechanism for landowners to identify and protect
important/critical habitats.
The LWRP currently requires fencing of streams when stocking rates are high or where
specific species have been identified in Schedule 17.
Across extensively grazed high
country areas the cost and practicality of fencing would be highly prohibitive, and not
particularly effective given the low intensity of stocking. Rather the rules in the LWRP
relating to visible effects of stocking (Rule 5.68), and a focus on Good Management Practice
and Farm Plans are considered sufficient to manage stock access to waterways.
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Summary
•
•
•

No specific amendments to PC5 are considered necessary to protect threatened
species.
Methods in the LWRP already require fencing of waterways adjacent to intensively
stocked land. Work is underway to map known populations of threatened fish
species.
The use of farm environment plans to identify ecologically sensitive areas are
intended to provide protection of indigenous species; the use of environment plans
enables continuous updating of population maps as new information relating to
habitat and effects is discovered.
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3. Suggested Changes to Tables 15B(b) and 15B(d)
(Outcomes and Limits for Lakes)
Background
Dr James has recommended that Kellands Pond and Wairepo Arm should have TLI
outcomes and limits set at a TLI of 3.2, TP <10 mg/m3, and annual median and maximum
chlorophyll a of <2 and <10 mg/m3 respectively. It is also recommended that the total
nitrogen limit for Kellands Pond be <350 mg/m3 annual median. It is also recommended that
the monitoring location in Kellands Pond be set at the centre of the lake, rather than the
shore (where it is currently monitored by Environment Canterbury).
Dr James also recommends that a TLI outcome of 2.7 be set for Lake Ruataniwha (which
differs from Meridian’s original submission stating that a TLI outcome for Lake Ruataniwha
should be set at 1.7), and that it be measured near the outlet of the lake. Dr James’
rationale for a TLI of 2.7 is that (as stated in the Section 42A report) this would be a
provisional value until further data were collected.

Technical response
Lake Ruataniwha – main lake
Ms Dawson’s evidence points out that the LWRP currently has a TLI outcome for Lake
Ruataniwha of 3 (as an artificial lake - on-river). While Dr James has suggested a TLI of 2.7
as the outcome and limit for the ‘at dam’ site in Lake Ruataniwha, other submitters have
sought a TLI of 1.7 for the lake, to reflect its receiving waters, sourced from microtrophic
lakes. The Scenario assessment (Clarke, 2015) indicates that the TLI in Lake Ruataniwha
would likely increase by 9% due to predicted increases in both nitrogen and phosphorus
loads under Scenario 2a (and hence the solutions package, which uses the Scenario 2a N
load as the catchment limit). However, a TLI prediction is not given in this report, due to
there being no data to calculate Lake Ruataniwha’s TLI.
As discussed in the Section 42A report, the technical team consider that the main body of
Lake Ruataniwha may be functioning more similarly to a river, and therefore believe that a
TLI measure may not be the most effective nor appropriate indicator of water quality for the
purposes of measuring progress against outcomes. However, it seems that if no outcomes
are stated for Lake Ruataniwha in Table 15B(b), then the outcomes are as per the ‘default
for this type of lake in Table 1b of the LWRP. Because Table 1b outcomes would set a TLI of
3, we recommend that Lake Ruataniwha be added to the outcomes and limits tables for the
Waitaki sub-region as an Artificial lake-on-river with a TLI of 1.7, which reflects the quality of
the source water for the lake and supports the ‘no further degradation’ sought by the
community outcomes. Further monitoring is needed, however, as this attribute is not
currently measured in Lake Ruataniwha, and the increase in N and P loading as a result of
the allocation framework needs to be considered to ensure this TLI limit does not mean that
the nitrogen headroom cannot be used.
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Lake Ruataniwha – Wairepo Arm
As for the main body of the lake, the TLI in the Wairepo Arm of Lake Ruataniwha is not
currently calculated by Environment Canterbury. In the past, TLI calculations have been
undertaken by NIWA and the Cawthron Institute, as discussed by Dr James. Based on the
work by Clarke (2015), the predicted TLI for the Wairepo Arm under the solutions package is
3.2. As discussed in the Section 42A report, we consider that the scientific understanding of
the hydrodynamics in this area is not sufficient to set this figure as an outcome, and
suggested that a TLI of 4 was a suitable place-holder.
However in the interests of maintaining current water quality, we agree with the
recommendation to set a TLI outcome and limit of 3.2, to match that of Kellands Pond – see
discussion below). Note that further study is required to improve knowledge of water quality
and nutrient sources in this area.

Kellands Pond
Currently, Environment Canterbury have two years’ TLI monitoring data for the mid-lake site
on Kellands pond (map reference 1365987 5090651), and three years’ data for the shore
site (map reference 1365929 5090727). Results are provided in Table 1 below.
Table 1: Calculated TLI 3 for Kellands Pond at the two sites used by Environment Canterbury

Year
2012
2013
2014
2015
2016

TLI – Central site (SQ35833)
3.04
3.17

TLI – shore site (SQ10805)

3.30
3.70
3.41

Sampling at the centre of the lake is the preferred method for TLI calculation, and the more
scientifically robust (Burns et al, 2000). We agree with Dr James that a TLI value of 3.2 may
be reflective of current state in the centre of the pond, and note that the shore site may
provide slightly higher TLI readings than a centre lake method.
It is our view that data from either location would be suitable for assessing the water quality
of the lake and the way it changes over time. However we consider that it would be best to
use the recommended methods where possible. With this in mind, we recommend changing
the site to the mid-lake site.
The Section 42A report discusses that a TLI of 3.2 would be at the lower end of the current
TLI range for the pond (based on the data above) for Kellands Pond, and may not reflect
current state as well as a TLI of 3.7 (measured at the shore site). However, based on Dr
James’ evidence, and a movement to the central site, it is agreed that common outcomes
and limits are appropriate for both Kellands Pond and the Wairepo Arm of Lake Ruataniwha.
An outcome and limit of 3.2 in Kellands Pond would be appropriate in this instance.
We disagree with the suggestion that the total nitrogen concentrations should be <350
mg/m3. The value of <500 mg/m3 is based on the NOF ‘b band’ values for polymictic lakes;
<350 mg/m3 is the b-band value for seasonally stratified lakes. Monitoring data from the
central lake site for 2012 and 2013 provide median TN values of 265 and 330 mg/m3
respectively, which would place the pond in either the a or b band.
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Dr James also recommends that Kellands Pond and Wairepo Arm should have chlorophyll-a
limits consistent with the other ‘Artificial lakes – other’ in Table 15B(d). We agree; if Wairepo
Arm is added to this category, the values currently in Table 15B(d) for this category would be
applied.
None of the suggested Lake Ruataniwha and Kellands Pond monitoring sites are currently or
consistently on the Environment Canterbury high country lakes sampling programme, and
resourcing is not immediately available for these sites to be added to the ongoing monitoring
programme. However, the Waitaki Monitoring Framework (a ZIP Addendum
recommendation) currently being worked on with the Upper and Lower Waitaki zone
committees, is seeking opportunities for sharing data between different stakeholders in the
catchment, and therefore this project may provide a mechanism for this monitoring to take
place in the future.

Summary
•
•
•

We recommend that Lake Ruataniwha (map reference 1367245 5092423) is included
in the ‘Artifical lakes-on-river) row of Table 15B(b) and Table 15B(d), with a TLI of
1.7.
We recommend that Waierpo Arm (map reference 1366959 5090830) and Kellands
Pond central site (map reference 1365987 5090651) are included as an ‘Artificial
Lake – other’ in Table 15B(d).
We also recommend that Kellands Pond and the Wairepo Arm have a TLI value of
3.2 set as an Outcome and Limit in Tables 15B(b) and Table 15B(d).
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4. Adaptive management conditions
Background
Meridian’s legal submission and planning evidence by Ms Sarah Dawson discuss the
adaptive management conditions placed on some consents, whereby consent holders have
to reduce nitrogen loss rates from their property when lake TLI values reach a
predetermined trigger. Because of the perceived ‘immediacy’ of the response to degradation
in water quality through the adaptive management consent conditions, Meridian seek to
include outcomes in the monitoring and response conditions outlined in policy 15.B.4.20.

Technical Response
The adaptive management TLI response conditions on consents may be very difficult to
enforce for a number of reasons, including the following:
• The water quality of the lakes (of which TLI is an indicator) is the result of cumulative
discharges and natural processes in an entire catchment. We do not consider that it
would be particularly difficult for individual consent holders to demonstrate that their
activity was not causing a shift in TLI (if one has occurred).
• It may take some years to confirm that the TLI state has degraded (due to
fluctuations in TLI over time).
The recommended Policy 15.B.4.20 provides for the inclusion of consent conditions or to be
written to respond to changes in the limits set in PC5. The recommended policy includes the
phrase ‘monitoring and response conditions which accords with the water quality limits set out in
Tables 15B(c), 15B(d) and 15B(e) and relate specifically to the effects caused by the activity’. This
policy creates a pathway for consent conditions to be developed that are site-specific but
designed to make sure both in-stream and at-lake limits are met.
Additionally, Policy 15.B.4.16 directs that consents can be reviewed if limits are breached;
this provides the ability for Environment Canterbury to examine the likely causes of the
exceedance of limits, and to review and adjust small groups of consents, or individual
consents, if particular limits are breached due to their activities.
The outcomes have been developed based on the community and zone committees’
aspirations for the sub-region. Alongside the non-statutory actions recommended by the
zone committees in the zip addenda, the planning framework (policies, rules and limits) is
designed to meet these outcomes; if the outcomes are not met, then the planning framework
needs to be adjusted to respond. We believe that the outcomes should be responded to at
the catchment scale, not the individual consent level.
For this reason, we do not support the inclusion of outcomes in adaptive management
conditions for consents.
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5. Suggested changes to permitted activity thresholds
Changes to the % irrigation / winter grazing thresholds
Background
A number of submissions contested the intensity thresholds proposed as part of PC5 (where
properties with >50ha irrigation or >20ha winter grazing require consent), suggesting instead
that a % of property area be adopted for winter grazing instead.
The recommended amendments are as follows:
• No change to the irrigation permitted activity thresholds of 50 hectare maximum and
maximum increase of not more than 10 hectares if less than this, in Red Zones and
•

A change to the permitted activity threshold for winter grazing so that:
a) Up to 10 hectares of winter grazing is permitted on any property that is
less than 100 hectares in area.
b) For all properties of greater than 100 hectares, up to 10% of the land area
may be used for winter grazing as a permitted activity, up to a maximum
of 100 hectares of winter grazing.

Technical Response
The Section 42A report concluded that the use of a % property area threshold in the Upper
Waitaki for irrigation and winter grazing activities would result in a significantly larger area of
irrigation than the proposed PC5 rules, and that the load limit would likely be breached.
Winter grazing based on % of land area was also included in the Section 42A analysis,
however the areas of current winter grazing are unknown, so the effect on N load was not
discussed.
Based on the suggested amendments summarised above, an analysis of farm areas (from
Agribase data) for the Waitaki nutrient management zones has been made, looking at the
area of winter grazing that would be allowed under PC5, and the alternative. The
assumptions are outlined below for the PC5 rules and the alternative. Other assumptions
are:
•

•
•

A number of properties are only partly within the Waitaki sub-region. It has been
assumed that if a considerable area is within the Waitaki sub-region, then that area of
the farm can be used for winter grazing.
In the situation where a farm straddles two boundaries, the zone with the largest
proportion of the farm contains the winter grazing.
All winter grazing has been assumed to have a loss of 40 kg N/ha/year – values for
losses from this activity range between 20 and 60 kg/ha/year, whether irrigated or
dryland.

Winter grazing (alternative % based) assumptions:
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•
•
•

Properties smaller than 10 ha can winter graze the entire property
Properties between 10 and 100 ha can winter graze 10 ha
Properties larger than 100 ha can winter graze the lesser of 10% of property
size and 100 ha.

Winter grazing PC5 assumptions:
• Properties smaller than 20 ha can winter graze the entire property
• Properties larger than 20 ha can winter graze 20 ha
Haldon and Mid Catchment Zones
An analysis of the Haldon Arm properties shows that there are approximately 35 properties
with less than 50 ha irrigation. Using the assumption above, the analysis shows that under
PC5, 720 ha could be winter grazed as a permitted activity. Under the alternative, this area
would increase to 3,171 ha. Based on the estimated leaching rates assumed in the
modelling for PC5 (as notified), and assuming that winter grazing would leach approximately
40 kg N/ha/yr, this would mean that the N losses (at source) from the Haldon zone under the
alternative permitted activity rule would increase by approximately 90 tonnes / year above
the PC5 losses.
The effect of either permitted activity rule (ie notified or recommended) on the N limit for the
Haldon zone would be minimal. This is because the properties have been allocated 1.6 kg
N/ha/yr additional load, the permitted activity rules (either the PC5 or the alternative) would
result in losses well below the quantity of headroom on a kg/ha basis for most of the
properties; there are four properties which would exceed the 1.6 kg N/ha/yr under the PC5
permitted rule, and 11 under the alternative; a review of these properties reveals that two are
airports, one contains the Lake Pūkaki floodway, one is owned by Mackenzie district council,
and two are directly adjacent to the township of Twizel.
The rule framework means that should any property in the Haldon Zone consider further
intensification (requiring consent), the winter grazing undertaken as a permitted activity
would be included in the total farm budget which allows for the Baseline GMP Loss Rate with
the addition of 1.6 kg/ha/yr on areas of the property that are not irrigated. Therefore, the
headroom for the property will reduced accordingly so that the total intensification did not
exceed 1.6kg N/ha/yr.
It is not considered that the alternative % threshold rule represents a significant risk to the
Haldon Zone’s load limit. Because the same rule framework and property size distribution
exists in the mid-catchment zone, the same conclusions apply.
Valley and Tributaries Zone
The allowance for dryland intensification in the Valley and Tributaries zone is 10% of the
CLUES catchment load limit. This relative increase would also apply to the at-source load
calculation. Based on the calculation in Mojsilovic et al., 2015, this equates to approximately
72 tonnes. An analysis of winter grazing allowances was undertaken on 97 properties in the
Valley and Tributaries zone with less than 50 ha irrigation. The modelling assumes that all
irrigation (including under the permitted rule) will be undertaken on the land <10 degrees in
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slope. Based on adding 40 kg N/ha/yr to account for winter grazing, the PC5 winter grazing
permitted rule would allow an additional 50 tonnes N to be generated, while the alternative
suggested would result in up to 92 tonnes N to be lost to the root zone at-source, which is 20
tonnes above the at-source load limit. A further alternative was tested where the 100 ha
maximum in the alternative rule was reduced to 60 ha. This would result in an N loss of 70
tonnes /year, which is almost equal to the load allocated for dryland intensification.

Hakataramea FMU
The analysis undertaken for PC5 (as notified) (Appendix D Mojsilovic et al., 2015) estimated
that the PC5 rule framework for the Hakataramea FMU would result in losses approximately
equal to the headroom available.
An assessment of the alternative % based system would result in 2,395 ha of winter grazing
over the 40 properties in the Hakataramea with irrigated areas less than 50ha. The nitrogen
losses associated with the intensification of these areas (at 40 kg N/ha/yr as assumed
above) are estimated 96 tonnes/year respectively. If the properties not in the flat band are
excluded from the analysis, this becomes 79 tonnes N/year.
The nitrogen ‘headroom’ in the Hakataramea is 20 tonnes N at-source (from Table 4-12
Mojsilovic et al., 2015). The permitted load increase associated with irrigation is estimated in
Appendix D of Mojsilovic et al. to be 3 tonnes N. It is clear that the alternative permitted
activity framework would increase the N load well beyond the load limit for the catchment.
Greater Waikākahi Zone
Based on an analysis of 27 properties in the Greater Waikākahi with less than 50 ha of
irrigation, results show that the area of winter grazing would increase from 361 ha under
PC5 to 521 ha under the alternative. The implications on N loss are an increase of 14 or 21
tonnes N/year respectively. The nitrogen ‘headroom’ created by the 90% of GMP rule in this
zone is 20 tonnes N. Appendix D of Mojsilovic et al., calculates that the permitted increases
in irrigation under PC5 are estimated to result in losses of 5 tonnes N/year. Based on this
analysis, the PC5 permitted activity as notified would ensure that the load limit is maintained,
but the alternative presented would not.
Whitneys Creek
An analysis of 13 properties in Whitneys Creek Zone was undertaken. This showed that
under the alternative winter grazing framework, the area of winter grazing in this zone would
reduce from 141 ha to 78 ha when compared to the PC5 framework. Consequently, the N
loss would be 3 tonnes N/year instead of 6 tonnes N/year. The decrease is because most of
the properties analysed had a farm area of more than 20 ha but less than 100 ha; under
PC5, the whole property (up to 20ha) can be grazed, but under the alternative, properties
between 10 and 100 ha can only winter graze 10 ha.
The load limit for Whitneys Creek includes an N ‘headroom’ of 15 tonnes N/year.
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Summary
•

•

•
•
•

Despite increasing the area allowed for winter grazing, the PC5 allocation framework
in the Haldon Zone would prevent the alternative winter grazing rule from resulting in
a significant risk to the load limit in the Haldon Zone
Because of a large increase in potential area for winter grazing, and the ‘unknown’
locations for this intensification the alternative rule would pose a risk to the nitrogen
load limits in the Waitaki Valley and Tributaries Zone. However, the alternative rule
could be adjusted to allow for increased areas of winter grazing (up to 60 ha) without
compromising the load limit.
The alternative permitted activity framework would increase the N load well beyond
the load limit for the Hakataramea FMU
In the Greater Waikākahi zone, the PC5 permitted activity would ensure that the load
limit is maintained, but the alternative presented would not.
The alternative permitted activity rule for winter grazing would reduce the area of
winter grazing allowed in the Whitney’s creek zone, therefore there is no risk to the
load limit.
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6. Accuracy of N limits in Waitaki Valley and Tributaries
FMU
Background
Evidence by Ms K Johnston states that development in the Valley and Tributaries FMU is
constrained and therefore an N load limit is not necessary at the farm scale.
The catchment based N load limit for the Waitaki Valley and Tributaries zone is based on a
modelled scenario where all of the remaining flat land (<10 degrees slope) is irrigated and
used for dairy. The allocation is on a ‘first come, first served’ basis. During community
discussions, the community had the strong view that as this area was a ‘green’ zone under
the LWRP, development should not be constrained.

Technical Response
Whilst the main stem of the Waitaki River appears to have capacity for additional nutrient
loads without a significant increase in water quality attribute concentrations, the location of
any development is likely to be important in terms of the protection of tributary streams. For
this reason, in-stream limits are to be used when consent applications are made.
The Section 42A report stated that consent applications currently in process could mean that
the N limit for the Valley and Tributaries zone will shortly be met. Ms Johnston states in her
evidence that the Section 42A report overestimated the likely effects of consents in process
in the Valley and Tributary zones, and states that if the consents in process are granted, the
area of new irrigation would be 2,392ha, of which less than half is to be used for dairy
farming. We agree that this does indicate that the limit is unlikely to be breached due to
these particular applications. The technical team was unable to review the N loss estimates
for these farms, due to the lack of data put forward in the applications relating to N losses
(due to the current rule framework in this zone). This means that the use of the farm portal
for storing N loss information for individual farmers will be very important for catchment
accounting in these areas.
Currently, the community and experts indicate that technological and water availability
constraints are sufficient to ensure that development would not continue beyond the flat
areas in the catchment.
Ms Johnston’s view is that the poor availability of water in the Waitaki Valley and Tributaries
Zone will constrain the expansion of irrigation. Ms Johnston refers to Table 3 of The Waitaki
Catchment Water Allocation Regional Plan (now table 3B – amended under PC3 to the
WCWARP). Based on this, she has calculated that, if all of the consents in process are
granted, there is only 800 l/s of water available from the Waitaki River. Due to this, Ms
Johnston believes that exceedance of the nitrogen limit is ‘not likely’.
Table 3B of the WCWARP specifies allocation limits for the Lower Waitaki River, the
Awakino River and Tributaries, the Maerewhenua River and tributaries. No other rivers or
streams in the Waitaki Valley and Tributaries FMU are specifically mentioned. This means
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that they would fall under row xxii of Table 3B ‘All other rivers and streams’, which have no
allocation limit specified. Under the WCWARP, applications to take water from tributaries of
the Waitaki River not specifically listed in Table 3B would be likely to be considered as a
discretionary activity.
Additionally, technology is advancing quickly, and it is not beyond comprehension that there
will soon be ways of irrigating and developing areas which are currently unavailable, as well
as using water more efficiently. This would put the load limit at risk, if it were not prohibited
to exceed it. On the flip side, technological advances may also result in farmers being able
to intensify further without a corresponding increase in nutrient losses, hence managing
within the limits; setting catchment based load limits would encourage this type of innovation.

Summary
•

The technical team’s view is that the in-stream and catchment based nitrogen limits
in the Waitaki Valley and Tributaries Zone are an important aspect of water quality
management in the area. We do not recommend any change is made to the nitrogen
limits in this area.
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7. Northern Fan N loss ‘gains’ from shift to Good
Management Practice
Background
Evidence by Dr Treweek states that “If all farms implemented GMP, the catchment
nitrogen load would likely decrease by an estimated 20-40% below the current nitrogen
load”
Due to this, Dr Treweek suggests that the load limit for the Greater Waikākahi and Whitneys
Creek Zones can be met without requiring high emitters to reduce losses to 90% of GMP,
and without constraining the development of currently low emitters.
Dr Treweek estimates that the shift to GMP will result in a reduction in 43% and 26% for the
Greater Waikākahi and Whitney’s Creek Zones respectively, using more up to date
OVERSEER versions, and the MGM farm portal. He also states that the main mechanism
for the reduction in N loss is improvements in irrigation efficiency.
Mr Kitto’s evidence supports Dr Treweek’s analysis, and states that the in-stream nitrogen
concentrations modelled and used as limits in Table 15B(c) are the worst case scenario.

Technical response
The recommendations in the Lower Waitaki ZIP Addendum require GMP in the northern fan
by 2020, and a reduction in losses to 90% of GMP by 2026. One of the reasons for the
stepped reduction in losses (2020 and then 2026) is so that water quality monitoring can be
used to measure the effects of changes in land management in streams and in the
groundwater. PC5 requires the reduction to 90% of GMP by 2020, 6 years prior to that
recommended in the ZIPA.
The ‘holding’ of this area to current N loads and requiring the shift to GMP is a precautionary
approach. During the technical work, we identified a number of areas of uncertainty,
including the following:
•

•

•

Water quality in the Waikākahi springs – surface water quality monitoring (summarised in
Greer et al, 2015) indicated that the upper Waikākahi stream has very high
concentrations of nitrate-nitrogen, approaching the national objectives framework ‘bottom
line’ for nitrate toxicity (6.9 mg/l). Because this was based on a limited data set,
Environment Canterbury are undergoing further monitoring to confirm this.
The direction of flow of groundwater from the Elephant Hill area – it is not entirely clear
whether groundwater from this area flows towards the Waitaki River, or to the Waikākahi
stream. A study is currently underway, and preliminary results show that the
groundwater from the Elephant Hill area does enter the Waikākahi springs area, but that
the land use in the immediate springs area is also contributing to the water quality in the
springs.
The effect of conversion from border-dyke irrigation to spray irrigation – as discussed in
Section 7.7 of the Technical Overview Report for PC5 (Shaw and Palmer (2015)),
changes in flows in the northern fan springs may result in increases in groundwater and
spring fed stream nitrate concentrations, despite a reduction in overall catchment loads.
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It is the technical team’s view that the in-stream limits set for the Waikākahi stream and
Whitney’s creek are not ‘worst case’: The in-stream limits set for the Waikākahi and
Whitney’s creek waterways represent the expected concentrations in the rivers if the flow
does not change. Estimates from the groundwater analysis suggest that the concentrations
of nitrogen in groundwater in the Waikākahi catchment could increase by between 50% and
200% due to a change in irrigation type. This would translate to increases in stream
concentrations as the spring fed streams equilibrated with the groundwater.
Appendix 3 contains the methodology used and results of updating the Waitaki sub-region
at-source nutrient losses to the latest OVERSEER version, via the Matrix of Good
Management (used in the Farm portal).
The at-source load limit for the Greater Waikākahi zone is calculated to be 336 tonnes
N/year, and the Whitneys Creek Zone load limit is calculated as 411 tonnes N/year. These
values differ slightly to the estimates made by Dr Treweek in his evidence, but as discussed
in his paragraph 4.4, some changes were made in respect of soil types and irrigation
practices.
The MGM project estimates the difference between current root zone losses and ‘good
management practice’ losses using a sample of survey farms. The effects of GMP vary
between industry sectors (Anon, 2015). The average effects for the sample farms are -15%,
-25%, and -8% for the arable, dairy and sheep/beef/deer industries, respectively
(OVERSEER® 6.2.1). On the basis that the load limits assume good management practice,
we can apply these percent increases to our estimated GMP nitrogen loads (detailed in
Table 6 of Appendix 1). For Waikākahi and Whitneys catchments, we expect that GMP
would reduce the current loads by 19% and 23 %, respectively.

Summary
•

There is considerable uncertainty regarding nitrogen source and transport and fate in the
Northern Fan FMU; it is recommended that a precautionary approach be taken to load
limits.
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8. Suggested changes to Schedule 27
Background
Concern has been expressed in submissions by Meridian Energy Limited and Forest and
Bird that Schedule 27 does not account for all consented activities in the zone.
There is also concern that consents currently being heard or under environment court appeal
will be granted, resulting in an over-allocation of the zone.
A number of submitters have commented on the complexity of Schedule 27, and
nervousness around the use of a model as the basis for setting limits.

Technical response
In paragraphs 20 and 21 of his evidence, Mr Ellwood indicates that he has the
understanding that the nitrogen headroom in the Haldon Zone should allow for the activities
described by Scenario 2a. This is not the case; the Scenario 2a total load was used to set
the load limit for the Haldon Zone because the total load of 737 tonnes N is estimated by the
lake model to result in the agreed community outcome for the lake water quality (TLI = 2.7).
The plan does not allow for the activities described in Scenario 2a; they were used as a way
of exploring what could happen in the zone – only the current, permitted and consented
activities should be taken as authorised.
We agree that there may be some risk to the Haldon Arm load limit if the declined and
appealed consents are granted - some mechanism to adjust Schedule 27 is required; either
a change in the calculation as suggested by Mr Ellwood, or a revision of the reference land
use map (which is current + consented land use) and associated at-source losses for current
+ consented activities. The latter revision is more complicated, and would require re-running
of the CLUES model. However, the complication to adjusting Schedule 27 as suggested by
Mr Ellwood is that when OVERSEER is updated and the at-source loads re-calculated, the
loads for each of the properties included in the adjustment would also need to be updated.
Mr Ellwood identifies four consents as not being included in Schedule 27:
CRC168850 (McIntyre) is an application for land use consent to farm in a lake zone. The
farm in question is part of the Benmore Irrigation Company’s application (currently in
process) to increase their area of irrigation. Currently the application is on hold, pending the
outcome of the Benmore Irrigation Company consent process. This property is included in
the BIC command area, therefore the N losses form part of BIC’s total N loss. The BIC
application states that the losses from the scheme as a whole will be within the PC5
allocation framework. However, the application appears to ‘grandparent’ current N losses
from the farms in the scheme area; our analysis for PC5 assumed that these farming
activities would be operated at GMP. Therefore, it is possible that there will be an effect on
the total catchment N load as a result of this consent (if granted), however this will not be
known until the consent decision is made.
CRC154664 (Bendrose) has been terminated and replaced with consent CRC093899. This
consent is to irrigate a further 500 ha on Bendrose Station, and was not included in the
modelling of current and consented land use in PC5. The original consent was granted in
October 2014, and has a total farm NDA of 18,759 kg Nitrogen and 236 kg Phosphorus
(using OVERSEER 6.1.3). Technical work supporting the application to amend CRC154664
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to include the additional irrigation states that the N loss for the whole farm would reduce from
approximately 22 tonnes N/year to 18.8 tonnes N/year.
If a similar approach were to be taken as that recommended for the Rosehip properties
(refer to the calculations in the Section 42A report), 500 ha of irrigated sheep and beef
farming would add approximately 9.5 tonnes N/year at source to existing the losses from the
farm. Schedule 27 calculations and/or reference maps can be adjusted to reduce the load
and allow for this.
CRC072118 (Rosehip Orchards Ltd) and CRC072233 (High Country Rosehip Orchards Ltd)
were assessed in the Section 42A report. The report concluded that granting of these
consents would increase the ‘current plus consented’ load in the Haldon Zone by
approximately 22 tonnes nitrogen/year (at source). These consents are currently before the
Environment Court.
Accordingly, we agree that Schedule 27 should be adjusted to take into account the
Bendrose consent and any other consents currently in process (at the time when they are
granted or appeals are resolved). Mr Ellwood suggests an adjustment to the headroom
equation:
Z = 1-(the amount of on-land based agricultural N load allocated in excess of 1.6
/kg/ha via resource consent granted after 1 December 2013 but before the Rules
5.53A, 5.54A, 15B5.19 to 15B.5.23 become operative) / (66 tonnes*G)
The hearing commissioners suggested this could be adjusted to remove the ‘1-‘ function.
We agree that that adjustment would be acceptable, however suggest that the adjustment
for consents could be made after the attenuation factor is applied, therefore enabling the
OVERSEER results for the particular consents to be used when the results are available,
and OVERSER is updated. This adjusts the ‘I1” factor, which is the headroom for
agriculture, at source:
I1 = Agricultural allocation, expressed as at-source load – (the amount of on-land based
agricultural N load allocated in excess of the baseline GMP Loss Rate + 1.6 /kg/ha via resource
consent granted after 1 December 2013 in respect of an application made before the Rules 5.53A,
5.54A, 15B5.19 to 15B.5.23 become operative.)
Because the Rosehip and BIC consent applications are as yet undecided, there is the option
as expressed above, of re-calculating the headroom once decisions are made.
Alternatively, there is an option of reducing the N ‘headroom’ by a conservative amount as a
precautionary approach; if the consents are not granted, then the ‘reserved’ N headroom
could be redistributed when the plan is reviewed and load limits re-evaluated.
If no adjustment were made, there are a number of properties where the N allocation for flat,
undeveloped land may not be used (refer Section 5 discussion). Depending on the use of
nutrient user groups, there is likely to be some unutilised N allocation in the Zone. Because
this is unquantifiable, we cannot estimate what this might be or whether this would likely
‘offset’ the effect on the load of consents still in process.
When Schedule 27 was notified, the load limit for the community wastewater in the Haldon
Zone was included as parameter B. This value was not included in the calculations. The
wastewater limit is comprised of current + consented wastewater discharge to land, plus an
additional allocation for future expansion (currently unutilised). The current + consented
loads were included in the CLUES modelling and are therefore considered in the overall load
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limit, however the additional allocation needs to be subtracted from the limit before
headroom is calculated. In the interests of considering all current, consented and committed
N losses, we recommend that the Schedule is adjusted to include the unutilised portion of
the wastewater load limit. The parameter B is also unnecessary in the Valley and Tributaries
zone as the current and consented wastewater load is included in the CLUES modelling, and
the consented allowance is sufficient for future expansion.
Schedule 27 also unintentionally introduces some confusion in the selection of the name for
the parameter used for converting the headroom at the lake to the at-source headroom,
calling it the attenuation factor. The term attenuation factor implies its value only represents
the decay of nitrogen through natural processes. The factor also compounds a number of
uncertainties arising from the estimation of the lake load from the catchment-scale land use
and the nutrient loss data, including the accuracy and precision of the OVERSEER®
estimates of root zone losses from representative agricultural land uses. Changing the name
of this parameter minimises the chance of misinterpreting Schedule 27. The preferred
alternative would be to refer to the parameter as the ‘calibration factor’.
Table 2 below outlines the fixed and variable values suggested for Schedule 27 in the
Haldon Zone, including amendments for the wastewater discharges, recently granted
consents and the allowance of a reserve.
Table 2: Revised Schedule 27 variables for the Haldon Zone

Variable or expression

Schedule Estimated value
27
symbol

Nitrogen headroom at Haldon Arm (in lake) - fixed

E1

66 t N/yr

Unutilised portion of wastewater allocation

B

43.5-21.4 = 22.1 t
N/yr

Current and consented agricultural land use load H1
estimated using the Environment Canterbury Waitaki
Lookup Table*

1494 t N/yr

Current and consented Agricultural CLUES load C
predication (in-lake)

328 t N/yr

Calibration factor for the agricultural land

G

1494÷328 = 4.5

Agricultural allocation, expressed as at-source load

I1

90% x (66x4.5-22.1)
- 9.5 (Bendrose)
- Xx (other consents /
reserve)

Land area eligible (slope <25° slope, and elevation K1
<900m)

172,000 ha

Agricultural allocation, tonnes N per hectare per year

I1/K1
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*to be converted to MGM figures once PC5 is operative, and on subsequent OVERSEER
updates

Summary
•

•
•
•

Schedule 27 needs to be amended to include the allowance in PC5 for future
wastewater discharges (unutilised portion of the wastewater load limit) in the Haldon
Zone.
Schedule 27 calculations and/or maps need to be updated to include allowance for a
recently granted consent (Bendrose)
Three consents (Rosehip, Rosehip Orchards and Benmore Irrigation Company) are
still in process and the outcome of these consents is unclear.
There is the option of amending the schedule so that headroom can be re-calculated
when these consents are decided, or setting a reserve quantity aside in the
headroom calculations.
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9. Aquaculture
Background
In his submission and in answering questions at the PC5 hearing on 4 October 2016, Mr
Ramsay sought confirmation whether the total load limit for aquaculture was 185 tonnes
N/year. He also notes that with respect to the aquaculture limit, that “The calculations that
have been done by Environment Canterbury Scientific officers and the Zone Committee
show that we are well within the cap”. He does note that as part of the farm management
plans being prepared by the aquaculture industry (with CRC), the calculation of actual losses
would be required. The results of this calculation would then be compared with the limit.

Technical Response
As a point of clarification, Table 15B(h) includes an aquaculture load limit of 185 tonnes
N/year. This includes consented losses of 178 tonnes N/year, plus 6.6 tonnes N headroom
(that being 10% of the 66 tonnes N ‘in lake’ headroom available in the Haldon Arm).
Neither the salmon industry, nor the Environment Canterbury technical team had sufficient
information to calculate an exact N loss figure for aquaculture prior to the setting of the N
limit; section 7.2.2 of Shaw and Palmer (2015) discusses the available estimates, and
outlines that the 178 tonnes N/year is based on an estimate/assumption of good
management practice losses from salmon farms. The Farm Environment Plan template
being developed for aquaculture will require that an estimate of nutrient losses from the
farms is supported by scientific evidence, verified by the industry and independent scientists.
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10. Wilding Pine Control - Pūkaki Tourism Holdings Ltd
Background
Pūkaki Tourism Holdings Limited have requested that PC5 provides for a lawful exceedance
of the nitrogen baseline post 13 February 2016 in special circumstances relating to the
control and infestation of wilding pines. In his evidence, Mr Foster considers the
intensification of a large area of land on Pūkaki Station (via mechanical cultivation, and
planting of dryland fodder crops) will ensure wilding tree spread and infestation is controlled.
The intensification of 324 ha commenced before 13 February 2016, and Mr Foster considers
that additional intensification should be recognised as a lawful activity within the PC5
provisions.
Mr Foster states that the losses from the 324 ha area (where clearing and cultivation has
commenced) will be approximately 119 kg N/ha/year once it is planted and grazed, and that
this is the method recommended by experts advising him.
In paragraph 7 of his evidence, Mr Foster states that the area requiring development in this
manner is 750 hectares, and that the allowance of 1.6 kg N/ha/year (per interim rules in
PC5) above the property’s baseline would only provide for an additional 49 ha of
intensification.
Mr Girven’s expert evidence outlines a number of wilding tree management options
available, including mechanical control, aerial spraying, basal bark application and stem
injection. He considers that only the first two (mechanical control and aerial spraying) are
economically viable for Pūkaki Downs. He recommends mechanical control, on the basis
that aerial spraying would need to be repeated to ensure the pines are controlled, and that
the economic benefits of mechanical control would be greater (because it is cheaper, but
also because there is a revenue stream associated with the cropping and grazing).

Technical response
Mr Foster’s evidence in paragraphs 1and 2 is unclear. He states in paragraph 1 that ‘our
proposed Nitrogen loss… is 15 kg N/hectare/year for the 2014/2015 season’, and in
paragraph 2 that ‘the development…has not been planted yet’. We are not certain that the
higher loss rates of 15 kg/ha/year have been occurring or are proposed.
Mr Foster considers the 2014/2015 increase of N losses up to 15 kg/ha/yr on a 324 hectare
block is ‘lawful’ (paragraph 2 of his evidence). This is because the LWRP permits an
increase in N loss up to 20 kg N/ha/yr in Orange Nutrient Allocation Zones and the
intensification occurred prior to the notification of PC5 (13 February 2016). Mr Foster seeks
to increase nitrogen losses up to 119 kg/N/ha/yr on the 324 ha block post 13 February 2016
and considers that this should be provided for as a lawful exceedance within the PC5
provisions. It is assumed that Mr Foster considers the proposed future intensification will be
below 20 kg/ha/yr (once divided by the entire area of the property) and therefore meets the
classification of being ‘lawful’. Note it is not clear whether Mr Foster is seeking to allow 750
ha or 324 ha which may affect the overall loss of nitrogen per hectare.
Allowing intensification to be undertaken to this level would result in the nitrogen load limit in
the Haldon arm being exceeded. The modelling work undertaken for PC5 made the
assumption that the effect of dryland development in the area on the catchment load would
be minor in the time between the calculation of the ‘current and consented’ load and the
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implementation of the rules restricting development to 1.6 kg N/ha/year above the GMP
baseline.
Modelling for PC5 assumed that the N loss for the Pūkaki downs property was approximately
4 kg N/ha/year, over an area of approximately 3,700 ha.
Increasing an area of 374 ha by 119 kg/ha/year would result in approximately 43 tonnes
N/year additional load, whereas 750 ha would increase the losses by approximately 86
tonnes N/year.
If the hearing commissioners considered it appropriate to provide for this increase, the total
headroom available for agricultural intensification (250 tonnes N/year at source) would need
to be reduced to enable the Haldon Zone N limit to be maintained. This would constitute a
significant proportion of the headroom, limiting opportunity for other landowners in the zone.
While high losses of nitrogen can be expected from the cultivation of soils and grazing of
fodder crops, based on the circumstances of the site, the low nitrogen status of the ex-pine
forest soils and the anticipated dryland crop yields, the figure of 119 kg N/ha/year losses
would be is the ‘high’ side, and possibly signals ineffective management of nitrogen inputs.
While short-term periods of elevated nutrient losses may follow mechanical clearance of
wilding trees, it is unclear why these would be adopted as a long-term allowance for a
property. The long-term nutrient loss rates for a fodder crop activity, at GMP, would be
approximately 1/3 of the 119 kg N/ha/yr rate.
Mr Girven’s evidence does provide a number of potential methods for wilding pine control,
and whilst the mechanical control method is recommended, it is not the only option that
would effectively control the wilding pines. Whilst aerial spraying would need to be repeated,
the mechanical method of control would also need to be continued to ensure that seedlings
do not continue to sprout.
We do not agree that mechanical control and subsequent agricultural development is the
only viable method for wilding pine control on Pūkaki Downs. We also do not agree that
mechanical control of wilding pines is cheaper than aerial herbicide control methods. If
control of wilding conifers, rather than land use intensification, is the prime objective, aerial
herbicide application is the cheaper method.
We note that a substantial increase in central government funding for wilding conifer control
was announced in Budget 2016, and that ‘West Pūkaki” (which includes Pūkaki Tourism
Holdings property) has been identified as a control area in a recently-developed Mackenzie
Wilding Conifer Management Strategy. The strategy encompasses pastoral lease, DOC,
LINZ and private land. There will be both Regional Council and Central government funding
support to implement the strategy. We suggest that Pūkaki Tourism Holdings consider
discussions with Environment Canterbury Biosecurity Section and neighbouring landowners
(e.g. Ferintosh Station, DOC, LINZ) around involvement in a wider co-ordinated wilding
conifer control programme.

Summary
•

The proposed intensification up to 119 kg/ha/N/yr (via mechanical tillage and planting
of dryland fodder crops) of 324 or 750 hectares of Pūkaki Downs Station would
significantly increase the nitrogen losses from this property.

31

•

The allowance of this intensification would result in an over-allocation of the nitrogen
load limit in the Haldon zone, unless Schedule 27 is amended to provide for the
losses.

•

We do not agree that mechanical control combined with intensive cropping and
grazing is the only viable method available to Pūkaki Downs for wilding pine control.
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11. Zone boundary changes
Background
There have been two requests to amend the sensitive lake zone boundaries; one by
Balmoral / Mt John Station in regards to the Lake Alexandrina/Lake McGregor lake zone,
and the other from Benmore Station in regards to the Wairepo/Kellands Pond lake zone.
There is also a request from Benmore Station in regards to a tarn area within the Ahuriri
zone which they believe should be in the Haldon zone.
Sensitive lake zone boundaries were determined for the Land and Water Regional Plan
based on surface water catchments for the lakes. This was primarily a GIS exercise, using
digital elevation models for the area.
Balmoral / Mt John Station submitted that an area of the Lake Alexandrina lake zone drains
to Lake Tekapo, and should therefore be included in the Haldon Zone. Additional
information provided at the hearing by Mr Andrew Simpson was survey data, illustrating that
water would flow downhill from a point on the Lake Alexandrina South Road towards Godley
Peaks Road, rather than towards Lake Alexandrina.
Benmore Station (with evidence provided by Mr Bill Sutherland) has submitted that the
boundary between the Ahuriri Zone and the Wairepo / Kellands Pond Zone is incorrect, and
that the Upper Wairepo Creek, whilst mostly diverted south, does occasionally run towards
the Wairepo Arm in high flows. They also submit that the lower reaches of Temple Creek do
not flow towards the Wairepo Arm, but instead flow south, and that an area known as ‘big
tarn’ should be included in the Haldon Zone, rather than the Ahuriri Zone.
During the hearing, Mr Bill Sutherland provided additional maps, showing this watercourse
location. In giving his evidence, Mr Bill Sutherland first stated that this was a ‘natural
diversion’, however then said that the diversion is mentioned in historic diaries from the
station, and ‘pre-dates the RMA’.

Technical Assessment
Balmoral Station – Lake Alexandrina/McGregor Lake Zone
Figure 3 below shows a digital elevation map of the south end of the Alexandrina/McGregor
lake Zone. Drawn in red is the survey transect Mr Simpson presented at the hearing, with
the line starting at the highest point (survey point 9; 760.495masl) and running to its low
point where it enters a culvert running beneath Godley Peaks Road. The survey assists with
defining the flow direction in this area, as it is undulating and difficult to gauge visually. We
agree that the boundary for the Lake zone should be amended as submitted by Mr Simpson
in his evidence.
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Figure 3: Lake Alexandrina South End.

Benmore Station – Wairepo Creek Lake Zone / Ahuriri Zone
Original analysis of the lake zone for the Wairepo Arm of Lake Ruataniwha (the surface
water catchment for the Land and Water Regional Plan, determined via GIS using a digital
elevation model of the terrain in the area) included both the Upper Wairepo Creek and the
Temple Creek sub catchments in this zone.
Big Tarn
This area is currently the subject of a groundwater investigation, aimed at confirming the
direction of groundwater flow. Figure 4 below shows the ‘big tarn’ area which Benmore
Station’s submission states should be in the Haldon Zone. Groundwater advice indicates
that the ‘Late quaternary river deposits’ are a glacial fan which is most likely to flow in a
southerly direction towards the Quail Burn.
This, along with the fact that the Upper Wairepo Creek (the watercourse in the northern
direction) has been moved to the Ahuriri zone in PC5, lead us to the recommendation that
the ‘big tarn’ area should remain in the Ahuriri zone, as proposed by PC5.
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Figure 4: ‘Big Tarn’ area on Benmore Station, with geology

Upper Wairepo
During the technical work for PC5, a consented diversion (to the south) of the Upper
Wairepo Creek at State Highway 8 (Figure 5) was taken into account, and the Upper
Wairepo Creek catchment was included in the Ahuriri Zone. It is acknowledged that under
high flows, the Upper Wairepo Creek does flow towards the Wairepo Arm of Lake Benmore.
Environment Canterbury’s gauging data shows that the Wairepo Creek at Lake Ōhau Road
Bridge is usually dry (it is not gauged regularly) but does flow occasionally; of six gaugings
done in 2013, the creek was flowing twice; 29 litres/second in August 2013, and 66 l/s in
November 2013. For the purposes of limit setting and the delineation of zone boundaries, it
was decided that the Upper Wairepo Creek should be considered as part of the Ahuriri Zone.
From a practical perspective, the management approach for the Upper Wairepo Creek area
would be similar, whether the land is in the Ahuriri Zone or the Wairepo/Kellands Pond Lake
Zone.

Temple Creek
Information provided by Benmore Station in their submission and as evidence indicates that
the upper Temple Creek changes direction and flows west and then south, instead of north
towards the Lower Wairepo Creek.
Figure 5 below provides the topographical maps available for the area, and a digital
elevation map of the area. The path of Temple Creek, as presented by Mr Sutherland in
evidence, is shown in red.
35

Upper Wairepo Creek dam
and diversion

Upper Temple Creek change
in direction
Lower Temple creek, as
provided in evidence

Figure 5: Wairepo Creek and Temple Creek topography and diversions

A site visit was conducted by Helen Shaw (Environment Canterbury) and Andrew Sutherland
of Benmore Station on Thursday 22nd September 2016. They visited the ‘Lower Temple
Creek’, running towards and then entering the Benmore Irrigation Company water race
(which then flows south towards the Ahuriri). The watercourse, which runs in a straight line
along a fence line, appears to have been modified (straightened and cleared) at some point
in time. They also visited the ‘high point’ between the streams which flow to the Lower
Wairepo Creek and the Lower Temple Creek.
Aerial photographs and the topographical information indicate that the creek may have, at
some point in time, flowed towards the lower Wairepo Creek, however the area is fairly flat
and the creek may have changed course a number of times.
There are two suggested amendments to the Lake Zone boundary that could be made; the
reclassification of the area on the original submission by Benmore Station, or the
reclassification of the surface water catchment area based on the evidence submitted at the
hearing, which is larger. Figure 6 illustrates the two options.
The diversion of Temple Creek (whether natural or not) results in surface water entering the
Ahuriri Zone, rather than the Wairepo Lake Zone. This does mean that the zone boundaries
will require updating. It is recommended that the larger of the two areas be used if a
reclassification is made.

36

Figure 6: Possible areas to be removed from Wairepo zone and included in Ahuriri zone

Summary
•
•
•

It is recommended that the Lake Alexandrina/McGregor lake zone be amended as
per the evidence provided by Mr Simpson and the submission from Balmoral/Mt John
Station.
It is recommended that the Upper Wairepo Creek remains part of the Ahuriri nutrient
management zone.
It is recommended that the Temple Creek catchment and smaller catchments to the
south west of Temple creek be removed from the Wairepo/Kellands pond lake zone
and placed in the Ahuriri nutrient management zone.
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Appendix 1: Dissolved oxygen concentrations in the Hakataramea
River
Environment Canterbury do have a number of DO loggers, which are routinely used around
the region for specific investigations. A study was recently done in the Hakataramea where
continuous oxygen loggers where deployed up and down stream of the drying reach during
summer. There were substantial blooms of filamentous algae present, particularly at the
downstream site. Figure 1 shows dissolved oxygen and temperature recorded every 15
minutes between 15 December 2015 and 15 January 2016 at Wrights Crossing (upstream of
the drying/disconnected reach) and Foveran (downstream of the drying/disconnected reach).
Also shown is instantaneous flow data from SH82, Mt Florence and McRaes (located in the
upper Hakataramea catchment). The flow data indicates that despite flow pulses in the
upper river, including a flow of approximately 2500 L/s at Mt Florence, the disconnected
reach was not breached by surface flow. Dissolved oxygen saturation and temperature at
both the up and downstream sites show an obvious day-night oscillation. Dissolved oxygen
increases during the day due to photosynthesis which offsets the dissolved oxygen reducing
effects of continuous plant and bacteria respiration. Similarly water temperatures increase
during the day due to heating by the sun.
At Wrights Crossing, upstream of the disconnected reach temperatures ranged between 12
and 17.8 degrees Celsius which is within the LWRP freshwater outcome threshold for
temperature. At the downstream site temperature ranges between 12 and 15.5 degrees
Celsius. This attenuated temperature range is attributed to the influence of upwelling, cool,
shallow groundwater.
The magnitude of the dissolved oxygen day-night oscillation can provide an indication of the
impact of nuisance growths of periphyton on this river. Dissolved oxygen saturation at
Wrights Crossing ranges between 58 and 150 %. The LWRP stipulates a freshwater
objective for dissolved oxygen saturation of greater than 90 % in Canterbury, while, for
comparison, nationally the RMA Schedule 3 requires greater than 80 %. At Wrights
Crossing the night time dissolved oxygen low is consistently less than both the LWRP and
RMA values. During the day there are periods in excess of a week where the day time
dissolved oxygen saturation maximum barely exceeds the LWRP value. This is presumably
due to the influence of low dissolved oxygen upwelling groundwater and lack of re-aeration
during low flows. Downstream where the entire flow is recently upwelled groundwater,
dissolved oxygen saturation ranges from 50 to 91 %. Dissolved oxygen saturation is
considerably lower than at Wrights Crossing and less variable. At Foveran dissolved oxygen
is below the LWRP freshwater outcome the entire time. To fish and insects, particularly
salmonids and salmonid eggs and larvae this would be debilitating (Franklin 2014). This
information was used to ascribe over allocation of the water resource in the Hakataramea
River and object to proposed further development.
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Figure 1. Dissolved oxygen and temperature recorded at 15 minute intervals at Wrights Crossing and Foveran
between 15 December 2015 and 15 January 2016. Instantaneous flow at SH82, Mt Florence and McRaes are
also shown.
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Appendix 2: NOF Assessment of PC5 Limits
Table xx: National Objectives Framework assessment for Table 15B(c) nitrate nitrogen limits.
Freshwater
Management
Unit

Upper
Waitaki

River type

River name and measurement site

Current NNN (mg/L)

NNN median NOF
Band

NNN 95%ile
NOF Band

Limit (NNN)

Median

Min-Max

2013/20
14

2014/2
015

201
3/20
14

2014/2
015

Annual
median

95th
percentile

Ahuriri River – SH8

0.048

0.01-0.135

A

A

A

A

0.051

0.33

Forks Stream - SH8:

0.011

0.007-0.087

A

A

A

A

0.012

0.060

Otematata River -SH83

0.012

0.007-0.127

A

A

A

A

0.013

0.088

Twizel River -SH8

0.016

0.007-0.061

A

A

A

A

0.020

0.093

Hill-fed upland

Grays River – Lower

0.055

0.007-0.174

A

A

A

A

0.079

0.230

Lake-fed2

Tekapo River
Confluence

0.015

0.01-0.059

A

A

A

A

0.017

0.097

Tekapo River – Steel Bridge

0.012

0.007-0.082

A

A

A

A

0.016

0.14

Hen Burn – Henburn Rd

0.23

0.102-0.48

A

A

A

A

0.24

0.43

0.186

0.01-0.705

A

A

A

A

0.20

0.53

0.01

0.007-0.043

A

A

A

A

0.013

0.059

Alpine - upland

Spring-fed
upland

-

Omarama
(SH8)

–

Above

Stream

Irishman Creek – SH8

–

Grays

Omarama
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Freshwater
Management
Unit

Valley
and
Tributaries

River type

River name and measurement site

Current NNN (mg/L)

NNN median NOF
Band

NNN 95%ile
NOF Band

Limit (NNN)

Median

Min-Max

2013/20
14

201
3/20
14

Annual
median

95th
percentile

Mary Burn Stream – Fill

0.016

0.007-0.054

0.022

0.11

Mary Burn Stream – SH8

0.24

0.008-0.102

0.034

0.16

Mary Burn Stream – Lower

0.06

0.017-0.196

0.086

0.24

Quail Burn – Quailburn Rd Recorder

0.045

0.007-0.25

A

A

A

A

0.044

0.23

Sutherlands Creek

0.087

0.016-1.213

A

A

A

A

0.087

0.67

Twizel River – Lower

0.015

0.007-0.064

A

A

A

A

0.019

0.16

Upper Wairepo Creek

0.02

0.007-0.063

A

A

A

A

0.020

0.19

Wairepo Creek – Arm Inlet

0.02

0.007-0.285

A

A

A

A

0.020

1.1

Willow Burn – Quailburn Rd

0.635

0.231-1.025

A

A

A

A

0.65

1.1

Awakino Stream:

0.100*

0.006 - 0.370*

A

A

A

A

0.11

0.37

Maerewhenua River at Duntroon

0.120*

0.003 – 0.570*

A

A

A

A

0.14

0.63

Spring-fed plains

Penticotico Stream

1.100*

0.210 – 4.000*

B

B

C

B

1.2

4.3

Lake-fed

Waitaki River at Kurow

0.006*

0.00 – 0.040*

A

A

A

A

0.007

0.037

Waitaki River at SH1

0.047*

0.016 – 0.404*

A

A

A

A

0.054

0.19

Hakataramea River at Main Rd

0.020*

0.00 – 1.149*

A

A

A

A

0.050

1.6

Whitneys Creek

1.4*

0.48– 3.2*

B

B

B

B

1.8

3.9

Hill – fed – lower

Hakataramea

Hill-fed - lower

Northern Fan

Spring-fed

-

A

2014/2
015

A

A

2014/2
015

A
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Freshwater
Management
Unit

River type

River name and measurement site

Current NNN (mg/L)

NNN median NOF
Band

NNN 95%ile
NOF Band

Limit (NNN)

Median

Min-Max

2013/20
14

2014/2
015

201
3/20
14

2014/2
015

Annual
median

95th
percentile

2.296*

0.009 – 6.311*

C

B

C

C

2.6

5.5

plains
Waikākahi Stream at Te Maiharoa
Rd
A Band NNN Annual median <1.0, 95%ile <1.5
B Band NNN Annual median >1.0 and <2.4, 95%ile >1.5 and <3.5
C Band NNN Annual median >2.4 and <6.9, 95%ile >3.5 and <9.8
*2009-2014 data
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Appendix 3: Converting the modelled Upper and Lower Waitaki
land uses to the Matrix of Good Management (MGM) framework.

Memo
Date

2 September 2016

To

Helen Shaw

CC
From

Ognjen Mojsilovic

Converting the modelled Upper and Lower Waitaki land uses to the
Matrix of Good Management (MGM) framework.
Introduction
I have produced an approach for translating the reference land use maps (adopted for Plan
Change 5 to the Land and Water Regional Plan for the Waitaki sub region) into a set of
classes comfortable with the Matrix of Good Management (MGM) framework. The process
enables rapid calculation of the catchment loads using the MGM catchment database.
This memo documents the methods and the results of applying the proposed approach to
express the referenced catchment loads (‘at source loads’) with the latest version of the
MGM dataset (OVERSEER 6.2.2). The illustrated process chain is a proof of concept, it can
be tweaked if the assumptions and parameters involved in the conversion are improved.

Methodology
Background
We calculate the diffuse components of the catchment loads as a spatially aggregated sum
of nutrient losses from the land, i.e. the root zone. This position introduces a reliance on the
modelling tools for estimating the diffuse losses from the land. Because we are relying on
OVERSEER to model the root zones losses from agricultural land, the implementation of the
catchment limits requires maintenance of the aggregated loads in line with the changes
introduced by the model’s ongoing development.
How the sub-regional limit setting process estimated the catchment loads
We estimated nutrient root zone losses for combinations of discrete land use, soil, and
climate classes, and maintained the combinations in a table, known as a look-up table
(Mojsilovic et al. 2015). Catchment-scale maps of land use, soil, and climate variables were
then populated with values from the look-up table, enabling us to estimate catchment loads.
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Separate look-up tables were developed for Upper and Lower Waitaki catchments. The
strengths and weaknesses of root zone losses from agricultural land in these look-up tables
are:
•
•
•
•
•

they are built from a mixture of representative farm nutrient budget modelling and
extrapolation of existing datasets,
they are locked at a single OVERSEER version, and do not have a mechanism to
respond to OVERSEER version updates,
they implicitly assume good management practices, rather than applying a set of
clearly defined modelling rules, uniformly, to the modelled industries.
they do not capture the scale or the spatial distribution of dryland farming
intensities in Upper Waitaki,
they do not to capture the true effect of border-dyke irrigation on the Lower Waitaki
plains.

Conversion of referenced land use maps to MGM framework
The general approach for estimating the diffuse components of catchment’s nutrient loads
using the MGM outputs does not differ from our previous method. The conversion from look
up table to MGM introduces new frameworks for clustering the variability in land use, soils,
and climate.
The MGM catchment matrix allows us to estimate the GMP nitrogen loss rates for dairy cow,
cropping, and the non-milking, sheep, beef & deer enterprises. In comparison to the existing
look-up tables, the MGM framework captures the industry agreed expectations on good
management practices, and ensures the accounting of the nutrient loads is aligned to the
latest version of OVERSEER. In the Haldon Arm Zone, the PC5 nutrient allocation regime
has a mechanism for adjustment to the model upgrades (Schedule 27).
The purpose of the referenced land use maps (also in Schedule 27 of PC5) is to allow us to
re-generate the catchment loads following changes in OVERSEER versions. In order to use
the MGM outputs to estimate the diffuse fractions on the root zone nitrogen losses, we need
to take the following steps:
•
•

express the range of referenced land uses using the classes in the MGM
catchment matrices, and
migrate to the soil and climate clusters established under the MGM project.

For Upper Waitaki, the Current & consented scenario is adopted as a reference land use
map. The Lower Waitaki referenced land use map uses the Solution package scenario.
Because they are being used for catchment load calculations, the referenced maps describe
land use at a high level. Whilst capturing irrigated areas, the mapped agricultural classes
encompass broad ranges in land use intensity. The methods for specifying land use requires
some assumptions to be made. The proposed translation is summarised in Table 3. The
table identifies the assumptions and parameters incorporated in the proposed conversion.
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For the agricultural industries not represented by the MGM project and the non-agricultural
land use, we need to maintain a separate look-up table. For the latter, given the absence of
robust information about the nutrient cycling and losses under these systems, I have
attempted to minimise the number of assumptions applied in distinguishing the modelled
nutrient losses.
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Table 3. Parameters used in translation the Upper and Lower Waitaki land use classes to the MGM catchment matrix.

Reference Land
Use Group

Land cover

Agricultural or
Lifestyle

Irrigated, high
producing
grassland or crop
land cover

Land Use

Irrigation

Land Use Model
Code1

Conversion
Pathway

MGM Conversion
LowIntensity

Sheep

Dry

Sheep

Irrigated

Sheep & Beef

Dryland

Shp1

LowIntensity

Sheep & Beef

Irrigated

Shp1

ModNitrogenFert

Sheep & Beef

Dryland

-

LowIntensity

Sheep & Beef

Irrigated

-

ModNitrogenFert

Sheep & Beef

Dryland

Snb2

ModNitrogenFert

Sheep & Beef

Irrigated

Snb2

ModNitrogenFert

HighNitrogenFert
MGM Base
Farm

HiDeer

Deer

All

Dairy Support

All

HighDairyGrazer

Beef

All

HighDairyGrazer

Dairy

Dryland

SLML – Wintered Off

Dairy

Spray

SMML – Wintered Off

Dairy

Border dyke

SLML – Wintered Off

Arable

All

“Standard arable + >10%
forages/fodder”, grazed, arithmetic
average of the 4 stubble
management practices.

Lifestyle

All

VeryLowIntensity
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Reference Land
Use Group

Land cover

Land Use

Irrigation

Land Use Model
Code1

Conversion
Pathway

MGM Conversion
Stocking rates inputs are estimated
from the MGM biophysical
production modelling, factored by 50
% for a reduced level of productivity.

Low producing
grassland

All

N/A

SBD
Regression
Equations

Minimum nitrogen loss estimate set
at 1.0 kg N /ha /yr.

Agricultural or
Lifestyle

Other

Maximum stocking rate set at 3.0
RSU/ha if land use capability (LUC)
class is less than 7, otherwise the
maximum is 0.1 RSU /ha.

Tussock

All

1.0 kg N /ha /yr

Depleted grassland

All

1.0 kg N /ha /yr

Exotic forest, exotic
vegetation

All

1.0 kg N /ha /yr

Native vegetation,
wetland

All

0.5 kg N /ha /yr

Bare, water

All

0.5 kg N /ha /yr
Look-up
table

-

Scrub

1.0 kg N /ha /yr

-

Tussock

1.0 kg N /ha /yr

-

Exotic forest

1.0 kg N /ha /yr

-

Native forest

0.5 kg N /ha /yr

-

Rock and ice

0.5 kg N /ha /yr

Water

0.5 kg N /ha /yr

Urban

4.0 kg N /ha /yr
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Land use intensity considerations
To achieve more granular distinctions in land use intensity (which makes conversion to the
more detailed MGM land use classes more straightforward), I combined the referenced land
use maps with additional sources of information. These were:
•
•

Land Cover Database (LDCB), version 4.1.
the land use code outputs from the Hill et al. (2010) land use model. The output
was used in the sub-regional process for mapping of the current land uses. In this
conversion, it provided data for coarsely estimating the intensity of sheep & beef
land uses in the referenced maps.

In shifting to the MGM framework, I considered land cover in the treatment of agricultural
land. Sheep, sheep & beef, beef, dairy, dairy support and arable land uses comprise
agricultural land mapped in the catchments. This dimension provided by land cover is of
greater significance in Upper Waitaki, where land mapped as agricultural contains a mix of
land covers and land use intensities.
I created a land cover attribute using irrigation and LCDB data. Under the proposed
approach, the use of the MGM framework, and its nutrient loss estimates, is controlled
according to the land cover type. The land covers within which MGM is effective are:
•

•

Irrigated land or land classified by LCDB as being under high producing grasslands
or crops. Agricultural land meeting this criteria is assigned MGM farm types. The
logical rules for this conversion process are documented in Table 3.
Land classified as being under low producing grasslands by LCDB is also treated
using the MGM framework. Regardless of the agricultural enterprise, the root zone
nitrogen losses from these areas are modelled using the MGM Sheep, Beef & Deer
regression equations, as detailed in Table 3.

Other covers occurring on land mapped as being under agricultural land use are not
evaluated using the MGM framework. The nutrient losses from their areas were retrieved
from a separate look-up table, again documented in Table 1.
While tussock grassland, on farmland and beyond, is subject to grazing, I consider that the
MGM framework will be stretched beyond its purpose in estimating its root zone losses. My
principal concern was the applicability of MGM outputs to the tussock grasslands high
country environment. Existing reviews of the nutrient cycling in the grazed tussock
grasslands suggest that OVERSEER is yet to include the chief processes, and their kinetics
(Metherell and Boswell 2001). Instead, the losses from tussock grassland, as identified as
LCDB, are modelled uniformly at a low leaching rate, irrespective of whether it is occurring
on farm land or not.
Areas of depleted grassland cover are treated in the samefashion. Afflicted by poor
vegetation cover and Hieracium invasion, depleted grassland is a large feature in the Upper
Waitaki catchment. The cover is generally associated with the shallow and stony soils
forming on the last glacial outwash deposits, in the drier climate. While treated as agricultural
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land in our land use maps, these ecosystems, due to their very productivity, currently fall
outside the OVERSEER model boundaries.
MGM Catchment Matrix Assumptions
Dairy and Dairy Support
In selecting the MGM farm types, I have assumed that the cows are raised and wintered off
the dairy farms. If the combination of climate and soils is not covered by the Dairy MGM
matrix, i.e. filtered out, it was treated as a sheep, beef & deer template/base farm
characterised by a high proportion of dairy grazers. The same base farm type was used to
represent the Dairy Support land use.
Arable
No distinctions were made in the arable land use. The risks associated with this simplifying
assumption is low for Upper and Lower Waitaki, given arable land use makes up a minor
proportion of the catchment area. Residue retention, a variable in the arable MGM farm
types, was treated as an arithmetic average of the available four options: retained, burned,
grazed and removed.
Sheep, Beef & Deer
The Sheep, Beef & Deer (SBD) catchment matrix is structured as a table of modelled linear
equations. For each climate and soil combination, the fitted linear equation estimates a
nitrogen load rate using three further predictors: the overall stocking rate, the proportion of
beef & dairy stock, and the proportion of land in rotating fodder crop. These productivity
inputs are not readily available to us.
The SBD linear models are trained from OVERSEER data for a set of base/template farms.
The set of base farms spans a range of farming intensities expected, but farms do not
necessarily correspond to average, or typical, farms. In the absence of input data to the
linear models, I have attempted to match the land uses identified in the referenced map to
the template/base farm types.
The template/base MGM farms also implicitly assume a mixture of topographies. The
breakdown of topographies within the farm type is representative of the slope classes
occurring within the region-wide MGM climate cluster. The associated loss rates will
therefore represent a weighted average of different topographies, which may not match the
mix of topography classes occurring within the study catchments. At present, there are no
solutions for avoiding a possible bias due to this assumption.
The average farming intensity of sheep & beef farms in Upper Waitaki, as benchmarked by
feed budgets modelled by Ogle (2014), are below the lower range of stocking rates
characterised in the MGM farm types. However, the stocking rates for the developed,
ryegrass/clover or lucerne blocks in the farm budgets developed by Ogle (2014) are similar
to the modelled average stocking rates of the base MGM farms. These comparisons support
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the restriction of the use of MGM farm types to within the land covered by more productive
grasslands.
In developing options for implementing a good management practice proxy for nitrogen
fertiliser use, AgResearch modelled biophysical pastoral productivity for a combination of
climate and soil clusters (reference). I utilised the results of the biophysical modelling to
estimate the stocking rates for the dry farmland mapped as being under low producing
grasslands in LCDB v4. The estimated grass production was reduced by 50% prior to
conversion to stocking rates, to factor for the lower productivity levels of over-sown and topdressed grasslands. The upper estimates of productivities on were also constrained, the
maximum being informed by data from Ogle (2014) for over-sown and top-dressed blocks.
Implementation
The land use translation and the generation of the MGM nutrient losses were both executed
using a reproducible ESRI ArcGIS geoprocessing chain, scripted in Python. For each
referenced land use map, the process exports a spreadsheet containing all the MGM keys
that uniquely identify the N root zone loss estimate, along with the area of each unique
combination occurring within the catchment units. The spreadsheet also contains the unique
combinations land uses, land covers, irrigation types, soil and climate clusters that informed
the MGM conversion. On future OVERSEER updates, the spreadsheets can be updated
using new MGM catchment matrices.

Results
The catchment loads for the referenced land use maps and for select scenarios assessed in
the catchment limit-setting process, estimated using the MGM catchment matrices, are
presented in Table 4 to Table 8:
•

•
•
•

The diffuse nitrogen source loads for the Waitaki freshwater management units are
in Table 4 and Table 7, for Upper and Lower Waitaki respectively. I partitioned the
root zone losses from the Upper Wairepo sub-catchment using a 70% / 30% split
between the Ahuriri and Haldon Zones, to be consistent with the approach taken
previously.
The agricultural diffuse losses associated with the referenced land use map for
Upper Waitaki, allowing recalculation of the catchment headroom, are in Table 5.
Table 6 and Table 8 break up the modelled GMP losses from the agricultural land
mapped under the Current land use scenario, for Upper and Lower Waitaki.
All load estimates are rounded to the nearest 1 t N /yr.

Upper Waitaki
Table 4. Upper Waitaki diffuse nitrogen loads estimated for the referenced land use map, and select scenarios,
using the MGM catchment matrix framework (OVERSEER 6.2.2).

Zone Name

Scenario

Nitrogen Load (t N /yr)

Ahuriri Zone

Current

479

Ahuriri Zone

Current & Consented (Referenced)

480
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Ahuriri Zone

Scenario 2a

588

Haldon Zone

Current

1,428

Haldon Zone

Current & Consented (Referenced)

1,512

Haldon Zone

Scenario 2a

1,675

Mid Catchment Zone

Current

161

Mid Catchment Zone

Current & Consented (Referenced)

169

Mid Catchment Zone

Scenario 2a

174

Table 5. The agricultural root zone losses estimated for the Upper Waitaki reference land use map.

Zone Name

Land Use

Nitrogen Load (t N /yr)

Ahuriri Zone

agricultural land

426

Ahuriri Zone

other land

54

Haldon Zone

agricultural land

1,266

Haldon Zone

other land

246

Mid Catchment Zone

agricultural land

128

Mid Catchment Zone

other land

40

Table 6. Estimated root zone losses for Upper Waitaki agricultural land uses mapped under the Current land use
scenario, grouped by enterprise and irrigation.

Zone Name

Land Use Irrigation

Nitrogen Load (t N /yr)

Ahuriri Zone

Arable Pivot

2

Ahuriri Zone

Arable Rain

3

Ahuriri Zone

Dairy Pivot

21

Ahuriri Zone

Dairy Rain

0

Ahuriri Zone

Dairy Support Pivot

19

Ahuriri Zone

Dairy Support Rain

60

Ahuriri Zone

Sheep, beef & deer Border-dyke

42

Ahuriri Zone

Sheep, beef & deer Pivot

47

Ahuriri Zone

Sheep, beef & deer Rain

264

Haldon Zone

Arable Border-dyke

6

Haldon Zone

Arable Pivot

18

Haldon Zone

Arable Rain

22

Haldon Zone

Dairy Border-dyke

Haldon Zone

Dairy Pivot

44

Haldon Zone

Dairy Rain

8

Haldon Zone

Dairy Support Pivot

0

Haldon Zone

Dairy Support Rain

23

Haldon Zone

Sheep, beef & deer Border-dyke

Haldon Zone

Sheep, beef & deer Pivot

5

119
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Haldon Zone

Sheep, beef & deer Rain

982

Mid Catchment Zone

Arable Border-dyke

0

Mid Catchment Zone

Arable Pivot

1

Mid Catchment Zone

Arable Rain

0

Mid Catchment Zone

Dairy Border-dyke

1

Mid Catchment Zone

Dairy Pivot

2

Mid Catchment Zone

Sheep, beef & deer Border-dyke

9

Mid Catchment Zone

Sheep, beef & deer Pivot

5

Mid Catchment Zone

Sheep, beef & deer Rain

118

Lower Waitaki
•

The tabled loads do not include the additional loadings which were not spatially
represented.

Table 7. Lower Waitaki diffuse nitrogen loads estimated for the referenced land use map, and select scenarios,
using the MGM catchment matrix framework (OVERSEER 6.2.2).

Zone Name

Scenario

Nitrogen Load (t N /yr)

Greater Waikākahi

Current

302

Greater Waikākahi

Solution (Referenced)

336

Hakataramea

Current

571

Hakataramea

Solution (Referenced)

613

Valley and Tributaries

Current

793

Valley and Tributaries

Solution (Referenced)

898

Whitneys Creek

Current

367

Whitneys Creek

Solution (Referenced)

411

Table 8. Estimated root zone losses for Lower Waitaki agricultural land uses mapped under the Current land use
scenario, grouped by enterprise and irrigation.

Zone Name

Land Use

Irrigation

Nitrogen Load (t N /yr)

Greater Waikākahi

Arable

Pivot

0

Greater Waikākahi

Arable

Rain

0

Greater Waikākahi

Dairy

Border-dyke

120

Greater Waikākahi

Dairy

Pivot

58

Greater Waikākahi

Dairy

Rain

18

Greater Waikākahi

Dairy Support

Border-dyke

9

Greater Waikākahi

Dairy Support

Pivot

5

Greater Waikākahi

Dairy Support

Rain

2

Greater Waikākahi

Sheep, beef & deer

Border-dyke

30

Greater Waikākahi

Sheep, beef & deer

Pivot

27

Greater Waikākahi

Sheep, beef & deer

Rain

32

Hakataramea

Arable

Pivot

0

Hakataramea

Arable

Rain

61
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Hakataramea

Dairy

Pivot

5

Hakataramea

Dairy

Rain

2

Hakataramea

Dairy Support

Pivot

18

Hakataramea

Dairy Support

Rain

19

Hakataramea

Sheep, beef & deer

Pivot

29

Hakataramea

Sheep, beef & deer

Rain

428

Valley and Tributaries

Arable

Border-dyke

2

Valley and Tributaries

Arable

Pivot

0

Valley and Tributaries

Arable

Rain

1

Valley and Tributaries

Dairy

Border-dyke

311

Valley and Tributaries

Dairy

Pivot

118

Valley and Tributaries

Dairy

Rain

20

Valley and Tributaries

Dairy Support

Border-dyke

38

Valley and Tributaries

Dairy Support

Pivot

16

Valley and Tributaries

Dairy Support

Rain

7

Valley and Tributaries

Sheep, beef & deer

Border-dyke

71

Valley and Tributaries

Sheep, beef & deer

Pivot

58

Valley and Tributaries

Sheep, beef & deer

Rain

129

Whitneys Creek

Dairy

Border-dyke

277

Whitneys Creek

Dairy

Pivot

21

Whitneys Creek

Dairy

Rain

2

Whitneys Creek

Dairy - Oceania Discharge

Border-dyke

26

Whitneys Creek

Dairy - Oceania Discharge

Rain

1

Whitneys Creek

Dairy Support

Border-dyke

0

Whitneys Creek

Dairy Support

Pivot

2

Whitneys Creek

Dairy Support

Rain

0

Whitneys Creek

Sheep, beef & deer

Border-dyke

33

Whitneys Creek

Sheep, beef & deer

Pivot

2

Whitneys Creek

Sheep, beef & deer

Rain

3
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