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MAY IT PLEASE THE COMMISSIONERS

Introduction

1. B+LNZ have made submissions on all parts of PC1l seeking
amendments that, in my submission, give effect to the superior statutory
documents and enable performance of Council’s functions under the Act

while achieving its purpose.

2. Previous submissions have been intended to be comprehensive and
fully set out B+LNZ'’s position on PC1. Itis not intended to repeat those
matters here and these submissions instead focus on certain legal
issues and setting out B+LNZ's concerns about some recommendations

in the Expert Witness Conferencing Statement (EWCS).

3. Ultimately B+LNZ is concerned that the expert witnesses have reached
conclusions that may not be supportable in a planning sense because
they do not provide clarity as to how the EWCS recommendations can
be incorporated into Table 3.11-1, set limits and freshwater objectives
that do not give effect to and implement the various plans and fail to

contemplate the relationship between attributes.

Scope for Additional Attributes

4, Mercury NZ Limited have raised the issue of scope in respect of the
inclusion of additional attributes in PC1. It argues the additional
attributes some parties have sought by way of submission are out of
scope and the only way to include additional attributes in PC1 is by way

of a plan change.

5. At HS1 Counsel indicated that B+LNZ did not agree with Mercury and
would formalise its position. It had been intended to file the submissions
as part of a closing, but at the time of drafting these submissions it is not
known whether B+LNZ will take up that opportunity. To that end it is

addressed now.



6. The High Court has taken a cautious approach to finding jurisdictional
bars in respect of plan changes under the RMA®. The Courts have
concluded that an overly legalistic approach is not appropriate, and

fairness is a key consideration.

7. While others have already set the law out as to scope, | nonetheless
record, the test for whether a submission can be regarded to be “on” a
plan change was established in Clearwater Resort Ltd v Christchurch
City Council?> and is known as the bipartite approach. The test is as

follows:

(a) A submission can only fairly be regarded as “on” a variation if
it is addressed to the extent to which the variation changes the

pre-existing status quo;

(b) But if the effect of regarding a submission as “on” a variation
would be to permit the planning instrument to be appreciably
amended without real opportunity for participation by those
potentially affected, this is a powerful consideration against any

argument that the submission is truly “on” the variation.

8. Palmerston North City Council v Motor Machinists Ltd® followed
Clearwater, providing a fuller explanation of the bipartite test. Kés J
noted the purpose of the RMA is to promote sustainable management
of natural and physical resources. He said that inherent in the
sustainable management of natural and physical resources are two

fundamentals:

(@) An appropriately thorough analysis of the effects of a proposed

plan or activity; and

(b) Informed and notified public participation.

1 Westfield (NZ) Ltd v Hamilton City Council [2004] NZRMA 556, General Distributors Ltd v
Waipa District Council (2008) 15 ELRNZ 59 and Power v Whakatane District Council HC Tauranga
CIV 2008-470-456, 30 October 2009 Allan J, all cited in Bluehaven Management Ltd v Western
Bay of Plenty Regional Council [2016] NZEnvC 191.

2 Clearwater Resort Ltd v Christchurch City Council High Court Christchurch, 14 March
2003, AP34/02.

3[2013] NZHC 1290.



9. The first limb of Clearwater is described as a “filter based on direct
connection between the submission and the degree of notified change
proposed to the extant plan™. The High Court goes on to say the
“breadth of alteration to the status quo entailed in the proposed plan
change and whether the submission then addresses that alteration” is

the dominant consideration®.

10. The Court held that the submissions must reasonably be said to fall

within the ambit of the plan change:

One way of analysing that is to ask whether the submission raises
matters that should have been addressed in the s 32 evaluation and
report. If so, the submission is unlikely to fall within the ambit of the
plan change. Another is to ask whether the management regime in a
district plan for a particular resource (such as a particular lot) is
altered by the plan change. If it is not, then a submission seeking a
new management regime for that resource is unlikely to be “on” the

plan change.®

11. The first limb is then subject to the second limb: whether there is a real
risk that persons directly or potentially directly affected by the additional
changes proposed in the submission have been denied an effective
response to those additional changes in the plan change process’.
Where the proposition advanced is so “out of left field” that there would
be little or no real scope for public participation, the Court may be more

likely to find that a submission is not on a plan change®.

12. The Court held that there is less risk of offending the second limb if the
change is merely consequential or incidental, and adequately

addressed in the existing s 32 analysis.®

13. The statement quoted at paragraph 10 above, about the change to the
management regime for a particular resource is also apposite to

regional plans. For PCL1 it is readily illustrated by those matters this

4 My emphasis.

5 At [80].

6 At [81].

7 At[82].

8 Clearwater at [69]; Solid Energy Ltd v Central Otago District Council [2012] NZEnvC
173 at [22]-[23].

9 Motor Machinists at [83].



hearing has been grappling with. There has been significant discussion
and debate about the direction that has been provided in the NPSFM
and Vision and Strategy. B+LNZ have submitted that the Vision and
Strategy is an expression of s 5 to be applied to, what is a reimagining
of the management framework to provide for the health and wellbeing
of the Waikato River, including the management of diffuse discharges
of nutrients. Itis submitted that when viewed through this lens the status
quo that is to be changed by PCL1 is broad indeed. It is difficult to see
how that task can be completed in a way that achieves the purpose of
the Act and gives effect to the superior strategic plans without carefully
considering whether the attributes proposed in the notified PC1 cover
the field.

14. It is submitted that other parties have become distracted by focussing
on the s 32 evaluation. However, reference to the s 32 evaluation and
report is not the only way to determine whether a submission is “on” a
plan change. As confirmed by the High Court in Mackenzie v Tasman
District Council'®, the s 32 evaluation is not a test in its own right, but
rather a means of analysing the status quo at issue!’. In this instance it
is submitted the nature of PC1 as a, more or less, total rethink of the
management of diffuse discharges should be the dominant

consideration when addressing the issues of scope.

15. Turning to the second limb, it cannot be said, in the context of the
NPSFM’s attribute tables and the approach in PC1 there is anything
novel about submitters seeking additional attributes be included*?. In

fact, it could be said that it is entirely expected.
Current State and s 69

16. At the HS2 hearing you asked me about s 69(3). | agreed with
Commissioner Robinson’s proposition that a rule that allows a

degradation in water quality from its state at the time of public

1012018] NZHC 2304.
11 Mackenzie v Tasman District Council [2018] NZHC 2304 at [100].
12 See William Young J’s warning in Clearwater at [89].



notification of the plan would be impermissible. | maintain that view and

have given it further thought since then.
17. The section provides:

3) Subject to the need to allow for reasonable mixing of a
discharged contaminant or water, a regional council shall not set
standards in a plan which result, or may result, in a reduction of
the quality of the water in any waters at the time of the public
notification of the proposed plan unless it is consistent with the
purpose of this Act to do so.

18. The time of public notification is the benchmark for the purpose of s
69(3). PC1 was notified in October 2016 and Variation 1 April 2018.

19. The EWCS has determined the current state, for instance of TN, based
on the 2010-2014 data provided by Dr Scarsbrook!®. However, for the
purpose of s 69(3) it is October 2016 data that should be used. For the
areas that Variation 1 bought back into the plan change, April 2018 data

should be used.

20. Therefore, the current state data in Attachment 2 EWCS can be
compared with Dr Scarsbrook’s Table 3A, which provides for values for
2014-2018. It shows for TN:

@) 720 mg/m? (0.72mg/L) at Huntley-Tainui Bridge;
(b) 740mg/m3 (0.74 mg/L) at Mercer Bridge; and
(c) 720mg/m3 (0.72 mg/L) at Tuakau Bridge.

21. We can proceed to an even finer grain if we look at Dr Cox’s Figures 1a

— 1c from his HS2 evidence.

22. Attached as Appendix 1 to the submissions are Attachment 1, Table 3A

and Dr Cox’s figures for the purpose of comparison.

13 See paragraph 9 and attachment 1 Dr Scarsbrook’s Evidence — Responding to Hearing
Panel’s Questions to Council, prepared for WRC as proponent (day 1, item 6).



23. What this demonstrates is that the current state used in the EWCS does
not provide a legal bar, in the context of s 69, for setting freshwater
objectives or limits in PC1. Ultimately what this means for TN is that it
is open to you to decide the numerical parameter or state to give effect
to the superior planning instruments!* may not be the same as shown
in the EWCS.

24. The issue is repeated for TP, but of less significance here because the

trend is improvement.

25. The requirement to provide for ecological health is synonymous in a
number of ways, in B+LNZ’s view*®, with the requirement in the Vision
and Strategy to protect and restore the health and wellbeing of the River
as set out at in the vision at 1(2). You may, as has been submitted by
B+LNZ set freshwater objectives, limits and targets in a way that better
accounts for the relationships land users have with the catchment, while
still achieving that vision and providing for ecological health as a key

value.
Expert Witness Conferencing Statement

26. The ecological experts have identified the four contaminants of concern
proposed to be managed through PC1 are inadequate by themselves to
give effect to the Vison and Strategy, namely the restoration and
protection of the health and wellbeing of the Waikato River. The Vision
and Strategy requires a more holistic approach to provide for the

sustainable management of the River and its catchments.

27. As such, a number of the experts propose additional freshwater
objectives or monitoring tools be included in PC1l. These include
macroinvertebrate health metrics, deposited sediment, nutrient
outcomes for the tributaries based on ecological health, and attributes
related to the form and function of the River and its tributaries. | note
cultural health is not something those experts could address, although

some in evidence have acknowledged its importance!®. B+LNZ support

14 That is, restore and protect and maintain and enhance for instance.
15 See HS1 evidence.
16 See Dr Mueller for B+LNZ.



the incorporation of a wider suite of freshwater objectives in order to
provide for the health and wellbeing of the Waikato River, including a

cultural health index as part of PCL1.

28. As set out in B+LNZ’s HS1 evidencel’, ecological health as a value is
crucial to give effect to the Vision and Strategy, and the NPSFM.
Ecological health is not defined by a specific number, it is an overall
state of being, and as such is not necessarily tied to a point in time?®.
As comprehensively addressed in its HS1 evidence, B+LNZ remains of
the view that there is no requirement to seek improvements in water
quality metrics everywhere, or to rewind the water quality of the River
back to a certain state at a certain time (subject to s 69). Nutrients are
only important to the extent they provide a measurable metric to, in turn,
provide for the health and wellbeing of the River. B+LNZ agree with the
experts that ecological health goes beyond the four contaminants and,
as such, additional attributes are required in PC1 to manage this value®

as intended by the superior strategic plans.

29. B+LNZ recognise the challenge the experts have faced addressing the
multitude of issues that present in Table 3.11-1. Assessing the limits,
targets and freshwater objectives in Table 3.11-1 on a technical basis
only, and without the context of a planning evaluation, presents
challenges that has led, in some instances, to outcomes that B+LNZ
submit need to be re-examined by the Hearing Panel. At least some of
these relate to the fact that a consensus view has not been reached
between the experts, which | am told became apparent at the EWC

hearing, but not all of them.

30. B+LNZ is content with the majority of attributes that have been
identified. For those attributes that are over-allocated, the 80 year
freshwater objective is a target, within the context of the limits of the

freshwater objectives?.

17 See Dr Mueller, Mr Kessels and Ms Jordan.

18 For instance, modelled water quality numerics from the 1860s.

19 See p 3.

20 See definitions of “freshwater objective”, “limit” and “target” in the NPSFM.



31. Itis thought that a number of the attributes, for instance riparian planting,
fit well with the FEP framework that is being promoted by B+LNZ. The
use of MCI and other biological indicators is an effective and efficient
way to achieve ecological health values. However, the objectives of
PC1 (as notified and amended by B+LNZ and others) are wider than the
ecological focus of the EWCS outcomes. What still needs to be done is
an analysis of how the attributes are intended to work together to
ultimately achieve the outcomes sought in the objectives of PC12%. That
is the role of expert planner caucusing, which, in B+LNZ’s view, would

have merit to help you pull it all together.

Nutrient Attributes — Attachment 2

32. B+LNZ:

(a) Are concerned that the chl-a attribute from the notified PC1 has

been accepted without further analysis;

(b) Consider approach 1?2 (the use of the attribute state bands
from the NPSFM) is inappropriate for TN. This is because the

NPSFM attribute bands are based on lakes, not rivers;

(c) Is unclear how the TP freshwater objective can be met given

the lack of consensus between the experts;

(d) Agree there is a need to manage N as a freshwater objective
and, in some places a target, for ecological health?®. However,
it does not agree with the numerical freshwater objective for N,

particularly for the Lower Waikato River;

33. Dealing first with subparagraph (b), | cannot see how the majority of the
Experts can have recommended approach 1c for TN targets, but
approach 2c for TP. This is because approach 1 by definition requires

the three identified attributes to be treated equally as indicators of

21 See for instance, B+LNZ'’s proposed objective 1B, protecting or restoring water quality
at levels sufficient to support the section 3.11.1 values.

22 Refer p 21 EWCS.

23 See EWCS at p 20.



trophic state?*. In the written material | have been unable to determine

how those two approaches can co-exist in Table 3.11-1.

34, In any case, B+LNZ considers the use of the current attribute bands
from the NPSFM is not appropriate because option 1c requires the
Lower Waikato to be treated like a lake. B+LNZ continues to favour the
value setting approach it has proposed and discussed in its HS1
evidence. It is thought that under such an approach a freshwater
objective for the lower catchment could support TN up to around 0.8

mg/l to provide for ecological health?>?® subject to current state.

35. The upcoming Essential Freshwater Program report may be
illuminating, which is due to be released later this month. B+LNZ
understand changes to the NPSFM attribute states for N and P to
provide for instream values for ecological health are likely.

Nutrient Attributes — Chlorophyll a

36. Turning to chl-a, the experts have adopted the phytoplankton attributes

as proposed in PC1%,

37. The experts identify the lack of a direct relationship between limiting
phytoplankton and how that will be achieved through the management
of nutrients (either TN or TP)?®. There appears to have been no expert
consensus around the need to manage N and P to manage

phytoplankton.

38. However, there is fundamental issue that they do not tackle first. The
chl-a freshwater objective accepted by the experts was based on the
phytoplankton attribute state in the NPSFM, which, in turn is based on

24 Nutrient and algae levels.

25 Suggested concentrations of <0.11 mg/L (A band<), >0.58 mg/L (B band) and <1.66
mg/I (C band) for nitrate as discussed in Death, R. G., Canning, A., Magierowski, R. and
Tonkin, J., 2018. Why aren’t we managing water quality to protect ecological health? In:
Farm environmental planning — Science, policy and practice. (Eds L. D. Currie and C. L.
Christensen). http://flrc.massey.ac.nz/publications.html. Occasional Report No. 31.
Fertilizer and Lime Research Centre, Massey University, Palmerston North, New
Zealand, cited by Dr Mueller at footnote 62.

26 See Ms Jordan’s Statement of Evidence for HS1 dated 15 February 2019 paragraphs
171-172.

27 See EWCS at p 18 (fourth paragraph) and 6(2) at p 34.

28 See EWCS Attachment 2 section 2.1 at p 20.



39.

lake systems. The experts have undertaken no analysis of the
applicability of the chl-a freshwater objective to a riverine system, in
particular for the lower river, nor the appropriateness of applying a single
attribute number of 5 mg/m?® across the entire River. This means the
appropriateness of the phytoplankton freshwater objective and its
numerical state, in relation to providing for the River’s ecological health,

and values is uncertain.

Chl-a and macroinvertebrate health are integrated measures of
ecosystem health. Nutrients then relate to ecological health through
their influence on macroinvertebrate communities and phytoplankton?®,
If you do not know whether the chl-a measure you are adopting is
providing for ecological health, it means the other freshwater objectives

that cascade from it are called into question too.

Nutrient Attributes — TN

40.

41.

42.

The TN under approach 1c of 0.3 and 0.5 TN mg/L for the upper and
mid-River are accepted by B+LNZ, as they are consistent with Dr Cox’s

HS2 evidence®°.

For the Lower Waikato River, the EWCS has, at Table 2, identified an
80 year freshwater objective of ¢. 0.5 TN mg/L®. B+LNZ have some
concerns about how the expert conferencing reached that 80 year target
when assessed against the body of the evidence and the decision to
include additional attributes in PC1%2, given the lack of evidence about
the relationship between N and phytoplankton for the health of the River,

as discussed above.

It is important to note that the P range provided by the experts of 0.025
mg/L (upper FMU), 0.031 mg/L (middle FMU), and 0.038 mg/L (lower
FMU), falls within the range of 0.019 — 0.038 mg/L put forward by Dr
Canning, and which is supported by the same Death and Canning paper

cited by Dr Mueller. The range for N cited by Dr Canning which

29 Measured by chl-a.

30 See Table 2, p 12.

31 That is, 500 mg/m3 B+LNZ’s evidence has used the mg/l metric to date, and as such
these submissions convert the mg/m?3 metric in the EWCS.

32 See EWC outcome that additional attributes are necessary to manage for ecological
health rather than just water quality.

10



correlates to this P range is 0.46 mg/L — 0.74 mg/L. Given the experts
have broadly acknowledged that P is the stronger driver of algal
biomass in the Waikato River, the setting of TN for the lower river at 0.5
mg/L, would appear unnecessary constraining as a starting point for
your analysis and ultimately application of the obligations to restore and
protect. It remains B+LNZ'’s position that this obligation is an expression
of s 5 and does not require restoration where the health and wellbeing

of the River is not compromised.

43. While recognising the complimentary nature of water quality and MCI%,
the ecologists at the expert conferencing have overlooked a “cross
check” between attributes to ensure the nutrient is being managed for
ecological health. This may be partially explained by the introductory
comment that the additional attributes (i.e. here MCI) were not as fully
developed as the so-called “core” Table 3.11-1 attributes, but it casts
serious doubt as to the usefulness of telling us additional attributes are

necessary when we don’t know if the outcomes presented are “final”.

44, In my submission the failure to properly assess the link between these
two matters casts real doubt on the appropriateness of 0.5 TN mg/L as
an 80 year target in the lower catchment. The effect of limit setting at
0.5 TN mg/L is managing the catchment to a state that is inconsistent
with the Vision and Strategy’s recognition that there will be some
anthropogenic impact on the River. This has been the case ever since
there have been humans in the Waikato and unless you remove them it

will continue.
Nutrient Attributes — TP

45, B+LNZ have submitted that the appropriate approach to management
of P is through the identification of CSA and on-farm management
through FEP, based on LUC to address (particularly, but not exclusively)
overland contaminants of concern. It is worth noting that overland flow

is of particular concern to the sheep and beef sector.

46. B+LNZ agree that both P and N should be managed to provide for

ecological health. However, the approach adopted by the ecology

33 See Attachment 7 at p 74 — point 9.

11



experts in setting instream N and P freshwater objectives for the value
of ecological health, appears flawed. The experts have adopted a lake
phytoplankton freshwater objective of 5 mg/m? (corresponding to B
Band in the NPSFM) and the corresponding N attribute of between 0.3
mg/L and 0.5 mg/L. They have then adopted a different methodology
for setting instream P freshwater objective, resulting in values between
10 — 38 mg/m3. The NPSFM lake TP attribute state is between 0.010 —
0.020 mg/L3.

47. Given some experts see P as the primary limiting factor for algal
biomass, it is unclear why the N instream freshwater objective has been
set at such a stringent level. The experts have used the chl-a
thresholds, and then set instream N and P freshwater objectives without

the analysis identified above®.

48. The multiple lines of evidence approach for setting TN and TP instream
outcomes, in the same Death and Canning paper cited by Dr Mueller,
provides P concentrations identified for the provision of ecological
health in rivers (c.f. lakes as in the NPSFM) of 0.019 — 0.038 mg/L, which
falls within the range provided by the ecology experts®¢. The concern of
B+LNZ is therefore not with the freshwater objectives for P proposed by
the ecology experts, which B+LNZ supports as it would appear to
support the value of ecological health, but with the corresponding N and

algal biomass freshwater objectives.
Nutrient Attributes — Conclusion

49, The issues raised above then lead to a need to re-examine the approach

to sub-catchments and tributaries at section 5 of the attachment.

50. There has been a failure in the expert withess conferencing process to
stand back and see the forest for the trees. This has regrettably led to
an outcome that is uncertain and one you need to take real care with
because it flies in the face of those parts of the Vision and Strategy,
NPSFM, RPS and RMA that acknowledge the relationship between

3410 — 20 mg/m?.
35 See p 23 — 24.
36 Upper FMU 0.025mg/L, Middle FMU 0.031mg/L, Lower FMU 0.038mg/L.
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people and their environments and the provision for social and cultural

wellbeing.

51. The lack of agreement between the experts demonstrates the challenge
in determining numeric attribute states, particularly over the long term.
For my part | am not much clearer as to what Table 3.11-1 should look
like, especially in the context of the short term outcomes. This could be

remedied by planning caucusing.

E.coli - Attachment 3

52. Turning to E.coli, it is submitted that the EWCS is regrettably unclear as
to what outcome the experts are recommending for E.coli as a measure

of pathogenic risk in Table 3.11-1.

53. It is clear from the “runsheet” prepared by Dr Dada that he has some
concerns about the approach in Table 3.11-1. He says, and the majority

agree, E.coli as a measure of risk is unreliable, but does have its place.

54. Best | can tell there is remains uncertainty around the freshwater
objectives in Table 3.11-1, which is made apparent by Dr Dada’s run
sheet®”. There is no ability for you to account for the fluctuations in E.coli
concentrations based on flow®. It is submitted that the only safe way to
address this issue is to remove E.coli from Table 3.11-1 and provide
narrative attribute states in a new and discreet table that accounts for
the discrepancies identified noted by Dr Dada and shown in his table®.
The form and content of this table will require planning input*® and may

benefit from planning expert conferencing.

37 | note that Dr Dada states that he was the only practicing microbiologist at the
conferencing. As such it is submitted his views should be given weight, particularly the
need for corrections to account for flows7.

38 See Dr Dada’s run sheet at p 148.

39 See p 152.

40 For instance, the use of guidance notes as a method to address the issues raised by
Dr Dada.

13



Sediment & Clarity — Attachments 4 & 5

55.

56.

S7.

58.

59.

The experts have agreed sediment (suspended and deposited) is
important to provide for the ecosystem health value. B+LNZ support the

Table 1 approach to deposited sediment in the EWCS.

Suspended sediment is linked to water clarity, but the experts have told
us that there is insufficient evidence to establish a “robust” attribute®..

That seems to leave us relying on clarity.

The clarity attribute discussion does not directly address the issue with
suspended sediment*2. This is reflected in the proposal to base the
clarity attribute on black disc viewing distance to achieve the value of
swimmability. B+LNZ is content with that approach to clarity as an
attribute, but notes the experts very much sit on the fence and the best
that can be said is that the approach proposed in PC1 has a slim
majority, but the degree of disagreement is so great as to make that
outcome of limited use*®. B+LNZ support the Table 1 approach based
on median flows where samples collected in the upper decile of flows
have been removed, and where water quality is sought to be improved

where the bottom line of 1m for swimmability is not achieved.

Unfortunately, there is no obvious link between the attribute table (Table
1) and Table 3.11-1. Itis not clear to me how the proposed attribute-
state approach is meant to assist the population or de-population of
Table 3.11-1. B+LNZ is left in a difficult position where it cannot
determine how what is proposed as an alternative to the notified

approach would fit into the Plan’s freshwater objective framework.

In the absence of further directions specifically addressing this issue, it
is submitted that a new table for deposited sediment, based on Table 1,
is included in the Plan as a monitoring requirement for the Regional

Council. That monitoring could be supported by a method that requires

41 See p 56.

42 See page 56.

43 See Joint Witness Statement (JWS) Expert Conferencing Table 3.11-1 Water clarity:
Attachment 5 presentation 18 July 2018, fifth slide.
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it to be undertaken over the life of the Plan and once a more reliable

data set has been obtained a freshwater objective would be determined.

Macroinvertebrate Index — Attachment 7

60. B+LNZ agree with the inclusion of a macroinvertebrate attribute within
Table 3.11-1, but would prefer it to be based on the approach set out in
Table 1, rather than the percentage of stream length approach. B+LNZ
consider it would be more workable and notes that this method would
be consistent with the approach taken by other regional councils in

setting MCI as a freshwater objective.

61. While B+LNZ does not object in principle to the use of the Collier
macroinvertebrate attribute table, or its QMCI equivalent, it does note
Mr Kessels’ reservations about the individual characteristics of
wadeable streams effecting the appropriateness of 80 MCI as a bottom-

line*.

Evidence — HS3

62. B+LNZ will be calling three witnesses on the HS3 topics:

(a) Mr R Parkes - — environment capability manager B+LNZ;

(b) Dr M Whatley — ecologist and sustainable rural land

management consultant;

(c) Ms C Jordan — planner.
{ A~ o z= =7 ]
C P Thomsen
Counsel for Beef + Lamb New Zealand Ltd
13 August 2019

44 See Mr Kessels comments at p 172 of Attachment 17.

15



Appendix 1

160 lozoL) L50'0 LE00 00L'E S05°L z6 G061 pH E¥e0H wig enuoebiuely
9z IsgLe) FLO0 Z¥00 0ZL'E 0oLE £0} 0E6Z odneyo-abpuquen WIS claymebuepy
£6'0 {026k) LED'D 800°0 0gl'L 025°0 a8 0o 2bpug py AsyaH WS ondesey
SE'E 059 8Z0'0 2000 0550 0820 98 [ £2 0'e I NBOIOH JBATY CIRNIEA
08l 502 8100 oLoo SFE0 S£2'0 82 [T £2 5°G ey JECE SMOLIEN JBATY SIEIEM
NN 0JEqIEM 3IPPIN
EG L (021 830°0 £00°0 0SL'Z 0851 29 08L} UM - iundedy ugs ediey 2117
9z (551 0Z0'0 2000 00E'E 55471 50 0L0Z NUMUEN - UNdESy WS ENUSYM|ENO
z8°0 (ogez) £280 8800 00F'E 0082 92¢ SHIE PH Inuoeled wig 1Buwebuepy
5.0 {oszz) ££0°0 £00°0 L9F0 0sz'0 v 0lt g LHS WIS nIneyeuym
£9°] {nsz) ZL0'0 £00°0 94870 059’0 it ool Py [Bpues wis oupebuey
(1N gzl 5000 EDO'D 5551 0Tl 56 gGEL py ebueyon| (o) LIS edediepy,
201 (oos) SL0'0 E0O'0 S6L0 §Z50 i 588 DEHS wig ayayeleyebuepy
524 {ov8} SL00 EQO0 SrE0 G850 ¥ o7 PY HNYEYD WIS BJEJEBUNYE]
(88) £L0o Z00'0 $88'0 040 zg olg Py HSQI00 WIS IRUMIYN,
oL'e (28g) 5200 9000 09e’ orio ad! 086 P HIBSS0H WIS S0NOHEWEID
LL) {g1) 680 LOED SELL SLE0 [ G561 18 by i2qdweD wig ndejoiepy
g€l [] £80°0 0070 00Lg 009’ 28 0862 1 GHS ung Inunemey
a0 (001 ESD'0 800°0 §L9°L 00E"L ri 0851 SHS (eosoday) ung eieyebuepy
(ogz) 06)'0 LEL'D 59’} S8Z°L 0ok 0981 1 PY PESISIWOH WS ndeojens
gLz) L0 Z00'0 5280 0050 6 528 189 Py 2len, wis yeymedalo)
Pl (zs) 6000 E00D BES'O 05F0 £ oG g Py SpuE|peoig WS 0jang
98’k ol gL0D L0070 0ZE'0 PoL0 Sz SEE 5z oy soeije) ededien, sany ojExEAL
LB (o] o §v)] £00°0 LGZ'0 1oL 0z LLZ FORJIE | NIELUENEWN, JaAY CIEXIEAN
SZE gl 100 £00°0 L0 980°0 21 9Lz Ll L'E 1g 20B)IE| UNYEYC) Jany SIENIEM,
08'E o8 gL0'0 z00'0 94070 BEC'D 0k ¥EL £l 5L 18 EBYD JBAT CIENEM
NN ojeyiep Jaddn

(w) (W poLy) {71/Bw) [/B) (18w} {1/Bw) (gt B {wuyBu) {wyBw) (B}

yoa 3 BIUOLIUE BIUOLULIE EXET o [e90] N |20
Aep pay B1%56 Xep pag 81%56 eqiu paw paly PN BlUD ¥BI | BlD pEIN

“snuoydsoyd ', 4, ‘uabonu ' N, ‘ejusned-55
"BI%GE, ‘WNWIXeW " xeyy, [uelpaw ' paj, "BWIXeW |ENUUE G 10 aBEISAR SU) 51 WALIXEL BIUOWIWE 8U) PUE YI0MBWEIY Sanaalqe [Bucljeny sy) ul psyinads se g Hd o) pajsnipe
-Hd 5| EjucwWE @jo pesoull ssam moy afjusalad-0s Byl Uey) JayBiy smoy Jany je paulEjqo S)nsal AUED Jejem JEY) OS|E Sj0N "SISNTRIG Ul UMOYS BJE SSN|EA 958Y] (BE
~Zg 2bues ay; ul) siy) uey) Jamo) sem 8z1s 2jdwes au) SaseD AUBLU Ul '0S LUsAs \0g Jo 821s SjdWES B 3Insua dsY O} PEpPNIDU| 8Jam GO0Z Ul PIUIBIG SINsel oo 'J ‘ajqissod sisym
1By 10N '61L0Z Y2IB 'Jels punog [euciBay ojexep Ag pasiAS) S 'pL—0L0Z ‘JUSWYDED Jany edien) PUE OJEYIEAN BU) Joj SjqELEA AjI/Enb JajEm S|BYS JUSLIND | JUSWYIE]Y

(71-010Z) sanjeA aje)s JuaLind jo a|qe} pesiaey | Juswydeny

16



oLk Isggg) FLOD 5000 080°L 5250 og §L4 I 18a0g adUAIMET WS emayosBuE
560 loevz) ELOD #00°0 5Z8'0 DES0 ZZ g0 PH NWNNWN WS oWoyE
Lao {ooiy) 800 9100 BEF'L 0S80 09 oFEL eBueyoioyD saary ndefuepy
85'0 {5561) 8zZ0'0 20070 SZ60 0250 0% g5 efUBLCIOID) LEHS WIS OLLONEN,
ES'L {osL) ZLo'n £00°0 BOB0 bet’o 0z [1%:] I8 Py Javens wig nineBuepy
¥6'0 (oF0g) 620'0 2000 SOE'E 0590 i oLG 1 P J2W0D suopieq Jaay niung
0g'e {ogaL) £00°0 Z00'0 98Z°0 0LZ'0 ] GIZ Sing ubnosog mnwemy 8| wig eynebueyy
85k (Le6} 0070 £00°0 SkFD 0EZ0 Z5 558 P MUB YOUEIE Lnog LS |ayoeBuepy
19D o0gd) 800 ZZ0°0 0552 oLyb o $602 wig py uewmog oxdeBuen
280 loLoe) ZZO0 000 566'0 05E°0 14 065 P JUBUA WIS BUMIUBYMILEY
S5°0 lozez) P50°0 £Z0°0 SEEL S6F0 9. 0zZel P NOIOH/EIEUMEIBUAN WIS MI0UD
£9°0 £00¥ 9200 G000 £85) £L45°0 2Bpug BeyMeeuM | Jan)y ediep
£0°0 (528%) £Z0'0 200°0 GES'L 5050 1 098 g P inungnBn-eBucg Janiy edep
LLE (585g) 020'0 #00'0 0511 DLED zz opg EBUEL0IOI0 CHE Janry edieps
ELE EQZZ 8000 2000 rOs0 8220 EMEI0 1B Jaary ediepy
L5 lgzaz) LLD°D £00'0 oLLa 0820 =1 §85 P EmayoRBUBY Jaay BdEAp
NN J2a1y ediRpy

e (D201 FFLD ZZO'0 0052 OLtrL ab 5602 Asjesopy 1g Pi BNELQ (MiNIEN) JaA B0IMy
£5°0 (ogie) L0 50070 L8O L ovi'0 1£ 0401 Py Inuebuog wgs enendg
(1] (gZL4) 5L0°0 £00°0 " 525 9z 528 19 ZZHS WS BOIBRUO
oLk aLgL) FE00 800°0 0585 009°¢ 15 G/8% 18 ZZHS wis 1dideseung
0z (154) 8510 EL00 §88°0 §L0°0 25l LE8L PH %2019 PUB|E| Janly ouLwzBuRmm
ES'L (gLeg) LIQ'0 £00°0 0ok"0 EL0°0 £Z %1} 19 weybupiang py such Jany uiysmeieBuepy
¥5'0 52 14) BEO'D 9000 062" L oLLD z! £6F EMUBWEIEW ZHS JanY 1GuRjeBuepy
&0 515) 550°0 LD s’z 5290 a8 SE0L 18 P SaUBYST 18AlY OupBWEBUBLM,
£B0 (509 £20°0 5000 0zk | 0ZE0 G GLLL enuewee ZHS wis ebuaiaep
LLD (85 EPLD 800°0 GEL'D FO00 4 8LLE Py Aeungy uag-ubuey wig adebuey
LED ()] 0900 MO0 G081 SLLD 26 0LEL PEOY NULENEA WS rUnyeeRw
¥E0 {OFGL) £60°0 FZO0 068"} 0040 Zl 068 19 SUDSUES (QIEMCIOY) WS EOUBARY
520 (Grrs) SELD LLLO 0588 £8.'0 oLz 0884 18 PY piodBUINY wis eiemeliue
iL'D (ooge) LZ¥0 L1520 0085 OLE'L 0B 008z PH AUSH WIS NEIOHELD)
18'0 0091 200°0 £00°0 0BRD SEED Z5 GHG g 0z I NEEN | JBMY OIENIEAL
0551 LoD £00'0 GERD SOED Z5 Zg9 3 501 g Jaziap Jany cesiEp

280 0oDE SLOO F00'0 oLo°L GO9ED ki GES Bl 09 Jg INWEL-APJUNH Jany CIENIEAA
NN CIENIEM Joma]

or'o (ozoe) BELD #0010 54671 5L8'0 £9 08kl 10 BJEYNEL WIS BoAIHUIY
8E°0 (nzga) SYED 8520 59T’k 088'0 L6 oLz 19245 2qWnaaBpg WIS LIYMWUIWMENEM
4] fooszL) LWL Z80°0 0582 0080 Sik 681 P s2y202e3d WS nymnynoyebuey
560 (ozzz) 0z00 6000 00ZE 0092 gLl 0g0g 18 Py eyooigauLy wig aucebuery

17



0z 0g (o) os 0sg LS | (D) oz 52 28 (2) 5¢ g £l (0)s I NEYEN | JaAlY olEyEA

0z BF (D) 8y 0sg LES | (D)oK T4 0E (2) ¢ 5 oL (D) g2 Ig Janialy Jany oleyIEp

0z £f (D) ev 0SE 95 | (Dlozs 6l ]! (8) 02 g 6 (D) gsg 19 Inuje [-Apuny Jeary oleyiep)
MiNS 18A1Y 0IEYIEAR J9MO7

0Z ¥E (0) g¢ OSE ZEvr | (D) GES £7 EZ (a) 2 g L'g (D) gg 19 NIOJOH JaAlY OJENIEAN

DZ 8z (o) 62 0se vor | (D) 5Lg £z ford (a) eg g GG iglg duley 1eog sMOLIEN J2AY CENIEAY
NN 241 OFENIEM 2IPPIW

0z 52 (D)oz | o8l gie | (@lose | sz 52 (g) 81 L't L'y (@s adeljie) edediey) Jaaly ojeMEA

0z 0z (o) 2z 08k 092 {w) 99z 52 g5 S0EJ|IE | MUBLUENELAN JBALY OJENIEAN

Ll Li (2) gL 09l 802 | IWlalz LL LL (g) gz ze ZE al v ig 20BIjB L UNYBYQ JaAY CleyiEp,

oL oL ) 01 PEL vElL ) L21 El EL (vl 5 51 Sl ¥ gL Ig MEEYQ Jany ClENEA
NN JaA1Y oIeyepp Jaddn

Ieak pg [T1NE=1 juauna | Jeak pg wiiay uauna | 1eak g sy wauna | Jeak 0g ey juaung
| Hoys | uoys uoys uoys
(pwyBuw) (B {puyBu) {gwyBw)
snioydsoyd [e10) ueipay usbouu |10} UBIpSy [IAydoio|yD wnuixepy [IAydeuo)ys ueIpapy

"$3|S JAI CIENIEAN LWSIS-UIBL aU)

Je stuoydsoyd [ejo} pue uaouu [ejo) ‘e IAydasojyD “(spueq JON Bulpnoul) §L—|0Z J0j SanjeA ajels Juaund snid 'L | ¢ ajae | woy sjebie) Jeak-0g PUE ULSI-UOYS TWE a|qe)

18



Figure 1a: Measured Nitrogen Concentrations, Waikato River at Ohakuri, 2013
—2018

Total Nitrogen {mg/L)

Waikalo River at Ohakuri
0.50 .

0.45
0.40

0,35 .

0.30 = .

0.25

0.05

0.00
10-Jul-12 22-Nov-13 B-Apr-15 18-Aug-16 31-Dec-17 15-May-19

Figure 1b:  Measured Nitrogen Concentrations, Waikato River at Narrows
Bridge, 2013 - 2018
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Figure 1c: Measured Nitrogen Concentrations, Waikato River at Tuakau, 2013
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