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Introduction
1 My full name is Edward (Ned) John Norton.

2 | prepared a statement of evidence on behalf of the Southland Regional
Council (Council) dated 17 September 2025 on the appeals relating
Rule 24 of the proposed Southland Water and Land Plan (Plan). My
evidence considered the adverse effects currently present in receiving
waters in the Southland Region and whether the standards in Rule 24, in
combination with other provisions of the Plan will result in a reduction of
those adverse effects over a period of time no longer than 10 years.

3 | have the qualifications and experience as set out at paragraphs 3to 9
of my statement of evidence dated 17 September 2025.

4 | repeat the confirmation given in my evidence that | have read the Code
of Conduct for Expert Withesses contained in the Environment Court
Practice Note 2023, and that my evidence has been prepared in
compliance with that Code.

Scope of rebuttal evidence

5 In preparing this rebuttal statement, | have read and considered the
evidence of Kathryn McArthur dated 8 October 2025, filed on behalf of
the Royal Forest and Bird Protection Society of New Zealand.

6 In this statement, | respond to Ms McArthur’s ‘ecological’ interpretation
of ‘reduction’ in the context of section 70 of the Resource Management
Act 1991 (Section 70). For the reasons set out in my evidence below, |
disagree with Ms McArthur’s interpretation

The key divergence in our respective statements of evidence-in-chief

7 In contrast to my evidence, Ms McArthur’'s evidence focusses solely on
the aquatic life aspect of Section 70(1)(g).

8 Our statements of evidence largely rely on the same science literature
and reach the same conclusions. However, there is one key exception —
the interpretation of “reduction” of the existing significant adverse effects
on aquatic life. | do not consider that “reduction” could be framed as it is
in Ms McArthur’s evidence. The framing of what is meant by reduction in
this context is crucial to our respective conclusions as to whether
mitigations required by the Plan will reduce the identified effects on
aquatic life in the context of Section 70.
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As important context for the significance of Ms McArthur’s alternative
framing of “reduction”, | will briefly summarise the key points on which |
understand we are in complete agreement:

(a) Significant adverse effects on aquatic life are currently occurring in
large parts of the Southland Region;’

(b) Farming activities are a major contributing source to the
contaminants of nitrogen (N), phosphorus (P), and sediment (S)
and these contaminants contribute to the existing significant
adverse effects on aquatic life;2

(c) Mitigations required by identified rules in the Plan are expected to
reduce the loss of N, P and S from farming activities that are
contributing to the existing adverse effects on aquatic life;3and

(d) While the above-mentioned mitigations are expected to reduce
contaminant loads from farming activities, the scale of reductions
from those mitigations alone is expected to be insufficient to meet
national bottom lines everywhere in Southland.

As noted, the key point at which our statements diverge is in the framing
of what constitutes a “reduction” in significant adverse effects in the
context of Section 70. In my evidence-in-chief, | interpreted that the
relevant test is simply whether the provisions of the Plan will contribute
to a reduction in effects within 10 years — meaning that an assessment
of the scale of reduction is not required. My interpretation of Ms
McArthur’s evidence is that she considers the reductions must be
sufficient to meet national bottom lines to constitute being a “reduction”
in existing significant adverse effects on aquatic life.5

| do not agree with Ms McArthur’s interpretation of “reduction” for two
key reasons, as follows:

Statement of Evidence of Kathryn Jane McArthur Aquatic Ecology and Water Quality 8
October 2025, at [30]-[34].

Statement of Evidence of Kathryn Jane McArthur Aquatic Ecology and Water Quality 8
October 2025, at [30], [36], [55] and [58].

Statement of Evidence of Kathryn Jane McArthur Aquatic Ecology and Water Quality 8
October 2025, at [20], [24] and [65].

Statement of Evidence of Kathryn Jane McArthur Aquatic Ecology and Water Quality 8
October 2025, at [69] and [70-74].

My interpretation of Ms McArthur’s framing is based off her statements at paragraphs
[16], [17], [29] and [63] of her evidence-in-chief.



(@) My understanding of Section 70(3)(c) is that it now requires a
reduction of the existing significant adverse effects on aquatic life
that are contributed to by the permitted activity in question (in this
case, incidental discharges from farming), over a period of time no
greater than 10 years. There is no mention of a quantum of
reduction, absolute thresholds or a requirement to eliminate the
existing adverse effects to the point that they are no longer
significant, over that time period.

(b) In my opinion, using national bottom lines (or minimum acceptable
states) as a metric for the achievement of a contribution to a
reduction in significant adverse effects is an approach that is
difficult to reconcile with the fact that adverse effects decline and
improve on a continuum. In this sense, there can be a reduction in
significant adverse effects as a water body improves, even though
it remains below the national bottom line. | set this out in more

detail below.

“Reduction” in adverse effect exists on a continuum
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The national bottom lines (or minimum acceptable states) are nominal
chosen thresholds that define the minimum acceptable points on a
continuum, representing a range of states of ecosystem health that are
impacted to varying degrees by human activities. In some literature this
‘range’ is referred to as a ‘gradient’. For example, while each of the
attributes in the tables of Appendix 2A of the National Policy Statement
for Freshwater Management 2020 (NPSFM 2020) is expressed slightly
differently, generally the narrative in the tables of Appendix 2A describe
A-band state as reflecting a high quality state similar to natural reference
conditions. B-band reflects slight impacts from human activities, C-band
reflects moderate impacts and, in D-band, the state of ecosystem health
has undergone or is at high risk of shifting to a degraded state.

For most attributes, the C/D band threshold is the nationally decided
bottom line or minimum acceptable state. Crucially, the C/D band
threshold is a point on the continuum that is useful for management, but
it does not represent an established step-change in ecosystem health. A
waterbody will generally continue to degrade further down in D-band if
pressure from stressors continues to rise, although the response of state
to stressors along the gradient is unlikely to be linear. Similarly, a
waterbody will generally continue to further improve above the C/D
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threshold, towards B and A-band states, if all relevant stressors continue
to improve. Significant adverse effects still occur in some cases well
above the C/D band threshold and regional councils are able, under the
NPSFM 2020, to set plan objectives in B or A-band where this is
considered appropriate.

| will provide an example of how science has underpinned the
recognition of a continuum range of states of ecosystem heath affected
by human activities, and development of nominal thresholds for
management purposes (e.g., A, B, C and D bands). The lake attribute
tables for phytoplankton (as chlorophyll-a), total N and total P (Tables 1,
3 and 4 respectively in Appendix 2A of the NPSFM 2020) were derived
largely from values for different lake trophic levels as produced by Burns
et al., (2000). This is captured in a paragraph by a group of leading New
Zealand lake scientists reported in Hamill et al., (2014) which states:

The band values set for lakes in the NPS-FM (2014) broadly
correspond to the values for different lake trophic levels in Burns et al.
(2000), although the bands in the NPS-FM provide less differentiation
for pristine and degraded lakes or ICOLLs. The annual median value
of NPS-FM bands for lake chlorophyll-a, total nitrogen (stratified lakes)
and total phosphorus correspond to the following trophic states from
Burns et al (2000): Band A corresponds to ‘oligotrophic’ or better,
Band B corresponds to ‘mesotrophic’, Band C corresponds to
‘eutrophic’, and Band D corresponds to ‘supertrophic’ or worse.

Set out below as Table 1 is copy of the original table of trophic levels
from Burns et al., (2000) showing the nominal thresholds for chlorophyll-
a, total N and total P that define boundaries between the seven trophic
levels defined by Burns et al., (2000). The NPSFM 2020 uses only three
thresholds to nominally define four levels of attribute state on the same
continuum (i.e., the A, B, C and D-band states). | have indicated those
thresholds with red arrows and labelled the equivalent bands in red in
Table 1.



National bottom line

16

17

Table 1.4: Values of variables that define the boundaries of different trophic levels

NPS-FM band Lake type Trophic level Chla  Secchi depth P N

(mg m) (m) mgm®  (mgm*)

A-band

B-band

C-band Eutrophic

UlraGmicrotrophic  0.061.0  0.13G0.33 33625  0.84G18 16634
Microtrophic 10620 0336082  25G15 1.8G4.1 34673
Qligotrophic 20630 082620 15670 41690 736157
Mesotrophic 30640 20850  7.0628 90620 1576337
40650 50612 28611 0643 37675

upertrophic 066,
Hypertrophic 6.0G7.0 >31 <04 >96 >1558

D-band

12G31 11604 43696 725(1558

Table 1: Copy of a table presenting trophic levels defined by Burns et al.,
(2000) with red arrows added to indicate the approximate equivalent
thresholds for A, B, C and D-bands defined in the NPS-FM (2020)

Itis clear from Table 1 that trophic state can deteriorate further below
the D-band threshold and consequently can also improve within D band;
two trophic states (supertrophic and hypertrophic) are recognised within
D-band by Burns et al., (2000) although even these are of course also
nominal (i.e., deterioration and improvement can occur within each).
Similarly, three progressively lower nutrient state levels are recognised
by Burns et al., (2000) within the NPSFM 2020 A-band; significant
deterioration of a pristine lake in the upper A band to lower A band could
constitute degradation.

There are many other examples of non-linear, but also not stepwise,
gradients of ecosystem health in response to stressors. | chose the

above example because:

(a) itis directly relevant for two of the key contaminants of concern (N
and P) in the context of incidental discharges from farming;

(b) the attributes and their bands have defined national bottom lines in
the NPSFM 2020; and

(c) the trophic and ecosystem health state of lakes is relatively well
studied, compared to other receiving environments, in terms of
describing non-linearity in degradation and restoration pathways
along ecosystem health gradients.

NBL
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However, the concept of a continuum range of states of ecosystem
health affected by a range (or gradient) of human-induced stressors
(albeit a non-linear continuum) also applies to all the other compulsory
attributes in the NPSFM 2020. In my opinion this is demonstrable from
the science that underpinned the derivation of each of those attributes
and their nominated bands.

| have further considered just the two attributes that Ms McArthur refers
to in the section of her evidence titled “Defining a reduction in significant
adverse effects” —the NPSFM 2020 attributes and their national bottom
lines for periphyton biomass® and the macroinvertebrate community
index (MCI)". | reviewed the technical guideline documents that
underpinned those two attributes and their national bottom lines — Biggs
(2000) for periphyton biomass, and Stark and Maxted (2007) and
Clapcott et al., (2017) for MCI (the latter two documents being
incorporated by reference in the NPSFM 2020). | found evidence of the
recognition of multiple stressor-response gradients in these documents.
In contrast, | found no evidence to support there being a step-change in
ecosystem health at the national bottom lines that would preclude
progressive improvement from within the D band towards, up to and
above the C/D band threshold that defines the national bottom line (see
Attachment 1 for examples).

Other matters

20

For completeness | note that Ms McArthur suggests that my evidence in
chief considers sediment only in terms of effects on conspicuous
changes in visual clarity and not for its effects on aquatic life.? This is not
correct. | included sediment as one of the relevant contaminants at
paragraph 37 of my evidence under the heading of ‘significant adverse
effects on aquatic life’ and in paragraph 44 | included sediment (along
with nitrogen and phosphorus) in my assessment of the need for
contaminant reductions to reduce adverse effects on aquatic life. Then in
paragraphs 62 to 65 | assessed whether the mitigations required by the

6 Statement of Evidence of Kathryn Jane McArthur Aquatic Ecology and Water Quality 8 October

2025, at [28].

7 Statement of Evidence of Kathryn Jane McArthur Aquatic Ecology and Water Quality 8 October

2025, at [27].

8 Statement of Evidence of Kathryn Jane McArthur Aquatic Ecology and Water Quality 8 October

2025, at [75].



Plan would reduce sediment loads. | concluded in paragraph 65 that
they would reduce sediment loss, as Ms McArthur also acknowledges.®,

Conclusion

21 For the above reasons, | do not agree that aquatic life will experience
the same level of significant adverse effects throughout lower and upper
parts of the D-band. It is also my opinion that improvements (i.e.,
reductions) do not occur in a step-wise manner once the C/D band
threshold is met. In this sense, there can be a reduction in significant
adverse effects as a water body improves, even though it remains below
the national bottom line. Significant adverse effects would still be
occurring, but to a lesser extent.

22 In my opinion, Ms McArthur’s framing of what constitutes a “reduction” of
the existing significant adverse effects on aquatic life appears to conflate
the concept of progressive improvement through time (i.e., a reduction in
the contaminants that contribute to significant adverse effects) with the
concept of absolute thresholds nominated for management purposes
(such as, desired end states or objectives in regional plans).

23 For these reasons, | maintain the opinions set out in my evidence in
chief. In my opinion the defined mitigations required by the Plan will
reduce losses of N, P and S from diffuse farming discharges. On this
basis | am confident that there will be a reduction in significant adverse
effects on aquatic life from those activities over a period of time no
greater than 10 years.

DATED this 15" day of October 2025

Edward John Norton

9 Statement of Evidence of Kathryn Jane McArthur Aquatic Ecology and Water Quality 8 October
2025, at [76].
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Attachment 1:

Copy of Figure 12 from Biggs (2000) showing a relationship between periphyton
biomass and increasing phosphorus for a diatom community in an artificial
stream. | have added a green line to indicate the NPSFM 2020 national bottom
line of 200 mg/m2 chlorophyll a. The plot shows biomass continuing to increase
(worsen) from the national bottom line as the nutrient (phosphorus) supply
increases.

Figure 12: Peak biomass in diatom/Phormidium-dominated communities as a function
of phosphorus supply concentration (as soluble reactive P) on natural rocks
in artificial streams after three weeks. Biomass scale is in 200 mg chlorophyll

a/m? increments (reproduced from Welch, 1992 with kind permission from

Kluwer Academic Publishers).
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Copy of Figure 13 from Biggs (2000) showing a relationship between soluble
inorganic nitrogen concentration and periphyton biomass. | have added a green
line to indicate the NPSFM 2020 national bottom line of 200 mg/m2 chlorophyli
a (note the logarithmic scale on the axes). The plot shows biomass continuing
to increase (worsen) from the national bottom line as the nutrient (nitrogen)
concentration increases.

Figure 13:  Maximum chlorophyll @ as a function of mean monthly soluble inorganic nitrogen

concentrations in 30 New Zealand streams (modified from Biggs, 2000 with
permission from the fournal of the North American Benthological Society).
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Copy of Figure 2 from Stark and Maxted (2007) showing change in MCI through
time at a site in Taranaki. | have added a green line to indicate the NPSFM
2020 national bottom line of MCI score of 90. The plot shows measurements
deteriorating to below the national bottom line and then recovering.
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Figure 2. Scatterplot of MCI versus time for the Huatoki Stream at Hadley Drive (Site HTK000350)
Taranaki with a LOWESS (tension = 0.4) fitted line
Source: Stark & Fowles 2006
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