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Introduction, qualifications and experience 

1 My name is Edward (Ned) John Norton. 

2 I hold a BSc in Microbiology and Ecology, and an MSc (1st Class Hons) 

in Biochemistry, both from the University of Canterbury. 

3 I have 30 years of experience working on water resource projects 

including environmental impact assessments, monitoring and assessing 

point and diffuse discharges, integrating knowledge across 

multidisciplinary technical science and planning teams, and contributing 

to development of national and regional level water policy. 

4 I have worked as a practitioner assessing environmental effects of point 

and diffuse discharges on water quality under the Resource 

Management Act 1991 (RMA) since the mid-1990s.  During the 1990s I 

prepared numerous Assessments of Environmental Effects (AEEs) for 

discharges; these involved applying the various technical guidelines on 

water quality and reasonable mixing that were necessarily developed in 

the 1990s in response to the need to interpret the relevant provisions of 

the RMA with respect to discharges, in many different types of 

environments and circumstances. I also audited on behalf of some 

regional councils some consent applications prepared by others for such 

discharges.  

5 During the 2000s a core part of my work at the National Institute of 

Water and Atmosphere (NIWA) was a commission by the Ministry for the 

Environment and Environment Canterbury to develop a framework for 

numeric objectives and standards to be used in regional plans that 

would clearly define the level of environmental quality sought in different 

types of rivers and lakes under different circumstances of resource use, 

including both point and diffuse discharges and other activities (e.g., 

Norton & Snelder 2003). That work built on the many national guidelines 

that had by that time been developed to assist with interpreting the 

relevant provisions of the RMA with respect to point and diffuse 

discharges. 

6 The 2000s work (e.g., Norton & Snelder 2003; Norton & Snelder 2009) 

formed the basis for numeric objectives and water quality standards 

made operative in Environment Canterbury’s Natural Resources 

Regional Plan (2009), the numeric outcomes being later carried through 

into the Canterbury Land and Water Regional Plan.  The Norton and 
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Snelder (2003) work also contributed to work by Ryder (2004) that 

informed the later development of water quality standards for 

Southland’s Draft Regional Water Plan and subsequently Appendix E to 

the Southland Water and Land Plan. 

7 The Norton & Snelder 2009 work was then further developed in a 

commission for the Ministry for the Environment titled Technical and 

Scientific Considerations When Setting Measurable Objectives and 

Limits for Water Management (Norton et al., 2010) that contributed to 

development of the National Policy Statement for Freshwater 

Management (NPSFM) (2011) and was directly referenced in the first 

NPSFM (2011) implementation guide. I also contributed at that time to 

the work of the Land & Water Forum (e.g., LAWF 2010; LAWF 2012).  

8 During the 2010-2025 period I have continued working with numerous 

regional councils further developing their land and water planning 

frameworks under the various progressive replacement versions of the 

NPSFM in 2011, 2014, 2017, 2020, 2022 and 2024. This included 

working for the Southland Regional Council through its Regional Forum 

process in the period 2019 to 2023 developing information for the next 

scheduled regional plan update – so-called Plan Change Tuatahi. 

9 My most recent work for the Southland Regional Council involved co-

leading a multidisciplinary technical team co-developing, with Te Ao 

Mārama Incorporated, options for freshwater objectives to achieve 

hauora (e.g., Bartlett et al., 2020; Norton & Wilson 2019), comparison of 

current environmental state with those options (e.g., Norton et al., 2019) 

and testing multiple mitigation scenarios to predict the extent to which 

draft options for numeric freshwater objectives and limits might be 

achieved under different possible combinations of mitigations. 

Code of Conduct 

10 I confirm that I have read the Code of Conduct for Expert Witnesses 

contained in the Environment Court’s Practice Note 2023. I have 

complied with the Practice Note when preparing my written statement of 

evidence and will do so when I give oral evidence before the 

Environment Court.  

11 The data, information, facts and assumptions I have considered in 

forming my opinions are set out in my evidence to follow. The reasons 

for the opinions expressed are also set out in the evidence to follow. 
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12 Unless I state otherwise, this evidence is within my knowledge and 

sphere of expertise. I have not omitted to consider material facts known 

to me that might alter or detract from the opinions that I express.  

Scope of this Evidence 

13 I have been engaged by the Southland Regional Council (Council) to 

prepare evidence for these proceedings. 

14 My evidence addresses: 

(a) Whether the following adverse effects are already in the receiving 

waters: 

(i) Any conspicuous change in the colour or visual clarity;  

(ii) The rendering of fresh water unsuitable for consumption by 

farm animals; and 

(iii) Any significant adverse effects on aquatic life: 

(b) Whether the standards in Rule 24, in combination with other 

provisions in the Southland Water and Land Plan (Plan) will result 

in a reduction of those adverse effects over a period of time no 

greater than 10 years. 

15 In preparing this evidence, I have read and considered the following 

documents: 

(a) Rules 20, 20A, 20B, 25, 35A, 35B and 70 of the Plan, along with 

Appendix N and Schedule X of the Plan.  

(b) The Environment Court’s fifth1 and eighth2 interim decisions. 

16 I have also discussed the preparation of this Statement of Evidence with 

Mr McCallum-Clark and have read a draft of his Statement of Evidence 

dated 17 September 2025.  

Executive Summary 

17 In my opinion it is likely that the effects listed at paragraph 14(a)(i) and 

14(a)(ii) are occurring in at least some receiving waters in the Southland 

Region. 

 

1 Aratiatia Livestock Ltd v Southland Regional Council [2022] NZEnvC 265.  
2 Aratiatia Livestock Ltd v Southland Regional Council [2023] NZEnvC 158.  
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18 It is also my opinion that there are significant adverse effects on aquatic 

life occurring in large parts of the Southland Region, as concluded by the 

Environment Court in its Fifth Interim Decision on the Plan and shown in 

Schedule X of the Plan based on the Joint Witness Statement of 

scientists on water quality (Annexure 2 to the Fifth Interim Decision).  

19 I am also of the opinion that farming activities are a major contributing 

source to the contaminants of nitrogen (N), phosphorus (P), sediment 

(S) and microbial contaminants (MC), consistent with the findings that 

have been made by the Court.   

20 Having considered the controls on the underlying land use activities in 

the Plan regulated by Rules 20, 20A, 20B, 25, 35A, 35B and 70, 

together with the provisions of Appendix N (Farm Environment 

Management Plans), I am of the opinion that there will be a reduction in 

the effects referred to in paragraph 14(a) above over a period of time no 

greater than 10 years.  

21 The reasons for my opinion include: 

(a) The controls in the above-mentioned rules and the actions 

required by the provisions of Appendix N (Farm Environment 

Management Plans) are designed to (amongst other things) 

reduce the loss of contaminants (e.g., N, P, S, MC) from diffuse 

discharges that are contributing to the effects in paragraph 

14(a)(i)-(iii); and 

(b) There is considerable published science literature evidence 

showing that such controls and actions will reduce losses of these 

contaminants from farmed land to water. I elaborate on this 

science literature later in my evidence. 

Background 

22 I understand that Rule 24(a) of the Plan seeks to permit the incidental 

discharges of nitrogen (N), phosphorus (P), sediment (S) or microbial 

contaminants (MC) onto or into land in circumstances that may result in 

a contaminant entering water that would otherwise contravene section 

15(1) of the RMA, subject to conditions.  

23 One of those conditions is that the underlying land use activity, i.e., the 

farming activity, is already authorised under another rule in the Plan. I 

understand that the relevant land use rules in the Plan will be:  
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(a) Rule 20 – Farming;  

(b) Rule 20A – Intensive Winter Grazing;  

(c) Rule 20B – Pasture-based wintering of cattle; 

(d) Rule 25 – Cultivation; 

(e) Rule 35A – Feed pads/lots; 

(f) Rule 35B – Sacrifice Paddocks; and 

(g) Rule 70 – Stock exclusion from water bodies.  

24 Although I am not a planner, I have considered these rules in order to 

assess whether there will be a reduction in adverse effects in the 

receiving waters as a result of the mitigations required in those rules and 

the other provisions of the Plan such as the requirements for Farm 

Environment Management Plans (FEMPs) detailed in Appendix N.  

25 I am aware of the recent amendments made to section 70 of the RMA 

and the interplay between those amendments and Rule 24 of the Plan. I 

understand that section 70 now provides that a regional council may 

include a permitted activity discharge rule that may result in any 

conspicuous change in the colour or visual clarity, the rendering of fresh 

water unsuitable for consumption by farm animals, or any significant 

adverse effects on aquatic life in the receiving waters after reasonable 

mixing, but only if: 

(a) The council is satisfied that those effects are already in the 

receiving waters; and 

(b) The rule includes standards for the permitted activity; and 

(c) The council is satisfied that those standards, or those standards in 

combination with any other provisions in the plan, will contribute to 

a reduction of those effects over a period of time –  

(i) No greater than 10 years; and 

(ii) Commencing on the date that the rule becomes operative.  
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What adverse effects are already in the receiving waters? 

Any conspicuous change in the colour or visual clarity 

26 In my opinion it is likely that conspicuous changes in colour or clarity are 

occurring in at least some receiving waters at some times in the 

Southland Region. To explain how I formed this opinion and why I can’t 

refer to more definitive quantitative assessments of these effects from 

diffuse discharges incidental to farming, I need to briefly explain the 

history of the usual technical approach to assessing what is a 

‘conspicuous change’ in colour or visual clarity.  

27 The words “conspicuous change in the colour or visual clarity” appear in 

limb (d) of section 70(1) RMA and I note that limb (d) is the only one of 

the limbs in section 70 that explicitly requires consideration of what is a 

“conspicuous change” [my emphasis]. Soon after these words appeared 

in the RMA (1991) the Ministry for the Environment prepared guidelines 

(MfE 1994) to help the case-by-case determination of what might be 

considered a “conspicuous change in the colour or visual clarity”. Those 

guidelines have been used by many councils, including Environment 

Southland to set water quality criteria in regional plans, usually using a 

20% or 33% change (depending on the type of waterbody) as a 

threshold for conspicuous change at the edge of some defined 

“reasonable mixing zone”. These have been applied by practitioners 

(including myself) for many years to assessments of point discharges 

where upstream and downstream comparisons of ‘change’ can be 

readily made.  

28 However, to my knowledge these guidelines have not been applied to 

diffuse (non-point) discharges of the type referred to as incidental 

discharges under Rule 24. Rather, for diffuse discharges, the approach 

generally over the last 20 years or so has been to develop guidelines for 

the absolute level (rather than comparative change) of clarity desired in 

receiving waters (e.g., as measured in metres of visual clarity).  These 

guidelines have been used progressively by regional councils to set 

numeric ‘water quality standards’ in regional plans and then since 2014 

under the NPSFM (2014, 2017 and 2020) using changed terminology as 

numeric ‘freshwater objectives’ or ’target attribute states’ in regional 

plans.  
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29 For the above reasons, I do not consider there will be any formal 

quantitative assessments of ‘conspicuous change in colour and clarity’ 

resulting from incidental diffuse discharges in Southland. I am not aware 

of any such assessments, either published or unpublished.  

30 Notwithstanding the above, I am aware of qualitative information that 

strongly suggests conspicuous changes in colour or visual clarity are 

occurring at times in Southland. I am aware there have been visible 

brown sediment plumes entering waterways during and following 

significant rain events. Erosion of sediment from land is a physical 

process that occurs naturally, for example when slips or landslides occur 

in indigenous forest such as exists in Fiordland National Park. However, 

there is little doubt that overland flow of sediment from farming activities 

(e.g., cleared and/or cultivated land or soil disturbed by winter grazing 

practices) at times exacerbates natural erosion and the size and 

intensity of sediment plumes in waterways in Southland. While I am not 

aware of formal assessments against conspicuous change criteria, I 

would expect that this type of effect would on some occasions be 

considered a conspicuous change if formally assessed. 

The rendering of fresh water unsuitable for consumption by farm animals 

31 The words “rendering of fresh water unsuitable for consumption by farm 

animals” appear in limb (f) of section 70(1) RMA and I note that unlike 

limb (d) the words in limb (f) can be assessed by testing against 

absolute (as opposed to relative change) criteria for what might be 

considered ‘unsuitable’. Section 70(1)(f) has also been considered 

against guidelines on what might be considered ‘unsuitable’ in different 

situations. For example, for many years practitioners such as myself 

used comparisons with ANZECC (1992) guidelines which suggested 

livestock drinking water should contain no more than 1,000 faecal 

coliforms per 100 mL (mean value) or the ANZECC (2000) update 

requiring less than 100 thermotolerant coliforms per 100 mL (median 

value).  

32 One limitation with the old ANZECC guidelines for livestock drinking 

water is that they use different measures (faecal coliforms and 

thermotolerant coliforms) to the E. coli indicator used for widespread 

monitoring today. It is rare nowadays to see studies assessing diffuse 

discharges against microbiological guidelines for stock drinking, because 

the primary focus is usually on comparison with the more recent E. coli 
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attribute for human contact in the NPSFM.  For example, the 

Environment Court’s Fifth Interim Decision relied on the Joint Witness 

Statement “Agreed Position of scientists on water quality” (Annexure 2) 

which refers to Band C of the NPSFM E. coli attribute as the agreed 

‘minimum acceptable state’ for the human contact value. The 

Environment Court found that where these minimum acceptable states 

were not being met the waterways were considered degraded with 

respect to human contact and directed that maps of their catchments 

produced by one of Environment Southland’s expert witnesses (Dr 

Snelder) be included in the Plan’s Schedule X. There was no mention of 

suitability for stock drinking. 

33 The ANZECC (2000) guidelines for livestock drinking water have been 

reviewed and a ‘Draft for public comment’ has been published (ANZG 

2023) using the same E. coli indicator used in the NPSFM (2020). The 

revised ANZG (2023) guideline is that drinking water for livestock should 

contain less than 100 colony-forming units per 100 mL (median value) of 

E. coli. The threshold median value for Band C of the NPSFM (2020) is 

less than or equal to 130 E. coli/100 mL while waterways having more 

than 130 E. coli/100 mL are in D or E band (i.e., are below the minimum 

acceptable state and their catchments are mapped in Schedule X). 

Therefore, I can use the revised ANZG (2023) guideline and the E. coli 

evidence already presented to the Environment Court to conclude that 

the waterways identified in the E. coli map in the Plan’s Schedule X are 

also unsuitable for consumption by farm animals.   

Significant adverse effects on aquatic life 

34 In its Fifth Interim Decision, the Environment Court determined that: 

[4] Many of Southland’s water bodies are likely degraded with water 

quality falling below the national bottom line or below the minimum 

acceptable state. 

[5] The discharge of contaminants incidental to farming and other 

activities is resulting in significant adverse effect on aquatic life.  

[6] The regulation of farming activities having disproportionately greater 

adverse effect on water quality is confirmed; namely intensive winter 

grazing, pasture-based wintering and sacrifice paddocks.   
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35 The Court also found it “highly likely that the result of the discharges of 

contaminants (either by themselves or in combination with the same, 

similar, or other contaminants), are first having significant adverse 

effects on aquatic life and secondly, the discharges include those that 

are incidental to farming (land use) activities” and that given this, 

“attributes that are below the national bottom line or minimum 

acceptable state, are causing significant adverse effects on aquatic life”.3  

36 Having reviewed the Court’s Fifth Interim Decision and the key technical 

material referenced as being relied on by the Court, I am not aware of 

any information or more recent analysis that would alter those findings.  

37 I am of the view that farming activities are a major contributing source to 

the contaminants in question (nitrogen, phosphorus, sediment and 

microbial contaminants).  

Conclusion 

38 Based on the above, my opinion is it is very likely that the effects listed 

at paragraph 14(a)(i), 14(a)(ii) and 14(a)(iii) are occurring in at least 

some receiving waters in the Southland Region.  

What are the key mitigations required by the Plan? 

39 As stated earlier in my evidence, although I am not a planner, I have 

considered Rules 20, 20A, 20B, 25, 35A, 35B and 70 in the Plan 

because those rules regulate the activities that give rise to the incidental 

discharges of contaminants. I have also considered the provisions of 

Appendix N and the content requirements for FEMPs, in order to assess 

whether there will be a reduction in the effects I specified in paragraph 

38, as a result of the mitigations required in those rules and the other 

provisions of the Plan.  

40 The key mitigations in the Plan are summarised by Mr McCallum-Clark 

in Attachment 1 to his Statement of Evidence, which I consider to be a 

reasonable summary having read the rules listed in my paragraph 39 

above and the requirements for FEMPs in Appendix N. In brief, the rules 

listed in my paragraph 39 prescribe specific requirements for: 

(a) Stock exclusion and setbacks (Rules 20A, 20B, 25, 35A, 35B, 70); 

 

3 Aratiatia Livestock Ltd v Southland Regional Council [2022] NZEnvC 265, at [265]-[266].  
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(b) Wetland protection (Rules 70, 74); 

(c) Area limits, slope thresholds and intensity thresholds (Rules 20, 

20A, 20B, 25, 35B); 

(d) Critical source areas and sediment management (Rules 20, 20A, 

20B, 25, 35A, 35B, 70); 

(e) Farm Environmental Management Plans (Rules 20, 20A, 20B, 25, 

35B, 70, Appendix N). 

41 I consider the FEMPs, when prepared and implemented according to the 

requirements laid out in Appendix N, are likely to deliver operating 

practices and actions that will further reduce losses of contaminants 

(e.g., N, P, S and MC) over and above the specific prescriptive 

requirements set out in the rules listed in my paragraph 39. FEMPs are 

required for almost all farms and in my opinion are a key method to 

achieve a range of property-specific actions that are not specifically 

prescribed in the listed rules and that would be difficult to prescribe 

individually in generic rules. As summarised by Mr McCallum-Clark in 

Attachment 1 to his Statement of Evidence, the FEMPs will need to 

include: 

(a) Identification and mapping of physical items, such as critical 

source areas, riparian vegetation, stock crossings and stock 

exclusion, physiographic zones and taonga species presence. 

(b) Nutrient budgeting or a nutrient loss risk assessment.  

(c) How objectives related to nutrient management, maintenance and 

improvement of habitat in waterbodies and wetlands, and how 

flood and drainage capacity will be achieved. 

(d) How intensive winter grazing, effluent system and irrigation 

objectives will be met, if these are relevant to the farming 

operation. 

(e) Risk assessment of farming operations, setting out practices and 

actions, and monitoring and record keeping. 

(f) For most farms, a winter grazing plan to address how stock will be 

managed over the higher risk winter months. 

(g) Certification and auditing of the Farm Environmental Management 

Plan. 
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Will the mitigations required by the Plan reduce these effects? 

42 My short answer to this question is ‘yes’ and I will elaborate below. 

43 First, the controls in the above-mentioned rules and the mitigation 

actions required by the provisions of Appendix N (Farm Environment 

Management Plans) are designed to (amongst other things) reduce the 

loss of contaminants (e.g., N, P, S, MC) from diffuse discharges that are 

contributing to the effects in paragraph 14(a)(i)-(iii). 

44 It has already been established by the Court that the discharge of 

contaminants incidental to farming (e.g., N, P, S, MC) is resulting in 

significant adverse effects on aquatic life, as I addressed at paragraphs 

34 to 35. Hence, I have assessed whether the mitigations will reduce the 

discharge of these contaminants that affect aquatic life (i.e., N, P and S), 

and I consider it logically follows that adverse effects on aquatic life will 

accordingly also reduce. 

45 I concluded earlier in my evidence that it is likely that conspicuous 

changes in colour and clarity are occurring as a result of sediment 

discharges (paragraph 30). I also concluded it is likely that fresh water is 

rendered unsuitable for consumption by farm animals as a result of 

discharges of microbial contaminants. Hence, I have assessed whether 

the mitigations will reduce the discharge of sediment and microbial 

contaminants, and I consider it logically follows that adverse effects on 

colour and clarity and stock drinking, respectively, will also reduce. 

46 I will describe evidence that the mitigations will reduce nitrogen and 

phosphorus first. I will then address the reduction of sediment and 

microbial contaminants respectively under separate sub-headings. 

Will the mitigations reduce discharges of nitrogen and phosphorus? 

47 For the nutrients nitrogen (N) and phosphorus (P) the work by Snelder 

(2023) tilted ‘Does “good management practice” reduce nitrogen and 

phosphorus loads to levels that are required to achieve minimum 

acceptable states in Southland?’ considers two farm mitigation scenarios 

and estimates the percentage reductions to current loads of nitrogen and 

phosphorus that could be achieved across Southland in each scenario: 

(a) one scenario represented full implementation of a set of 

“established” mitigation actions that were assumed to exist and to 

be implementable as of 2015; 
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(b) a second scenario represented full implementation of both 

established and “developing” sets of actions that were anticipated 

to exist and be implementable by 2035. 

48 I consider that the first of these scenarios – the set of “established” 

mitigations – provides a useful approximate estimate of what could be 

achieved if the full range of mitigations in Rules 20, 20A, 20B, 25, 35A, 

35B, 70 and associated implementation of FEMPs were implemented. I 

will explain more about these scenarios and why I think they are useful, 

before I present results of the Snelder (2023) work that illustrates 

mitigations will reduce nutrient loads.  

49 The work by Snelder (2023) utilised catchment water quality models that 

were built specifically for Southland by Cox et al., (2021) to simulate the 

effects of different land use and land management practice (i.e., 

mitigation) options on water quality.  

50 The Cox et al., (2021) models in turn relied on the estimated 

effectiveness of a wide range of farm mitigation actions that were 

compiled under a multi-agency research project of the Our Land and 

Water National Science Challenge (OLW) that is summarised in a 

research brief titled “Assessing the effectiveness of on-farm mitigation 

actions”.4 The technical detail is published in a series of three research 

papers including McDowell et al., (2021) and Monaghan et al., (2021). 

51 In brief, the OLW research papers draw on a large body of literature to 

estimate the overall combined effectiveness of a wide variety of farm 

mitigations that were assumed to be “established” (i.e., 2015) and 

“developing” (i.e., 2035). See Attachment 1 for copies of the McDowell 

et al., (2021) and Monaghan et al., (2021) tables of mitigation measures, 

their assumed effectiveness and literature sources.  

52 Briefly, the “established” groupings of mitigation actions used by 

McDowell et al., (2021) for their 2015 potential scenario for dairy were: 

(a) Fencing out stock access to all rivers 4th order or above; 

(b) Improved management of fertiliser to avoid over-applying nutrients;  

 

4  The research brief and underlying technical papers are available on the Our Land and 
Water website here: https://ourlandandwater.nz/outputs/assessing-the-
effectiveness-of-on-farm-mitigation-actions/ 

https://ourlandandwater.nz/outputs/assessing-the-effectiveness-of-on-farm-mitigation-actions/
https://ourlandandwater.nz/outputs/assessing-the-effectiveness-of-on-farm-mitigation-actions/
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(c) improved irrigation water practices such as improved scheduling 

and variable rate irrigation; 

(d) Scheduling applications of farm dairy effluent for periods when soil 

is sufficiently dry to retain the applied liquid, or via low rate or VRI 

systems for irrigated typologies; and  

(e) Off paddock grazing management which includes off-paddock 

wintering of dairy cattle via the use of barns and standoff pads. 

53 The “established” groupings of mitigation actions used by McDowell et 

al., (2021) for their 2015 potential scenario for sheep/beef were: 

(a) Fencing out stock as above, but with an allowance to periodically 

graze margins to keep weeds under control; 

(b) Improved fertiliser management as above; and 

(c) Land retirement from grazing as supported by several national 

programmes. 

54 It is important to appreciate that the individual mitigations expected as a 

result of implementing FEMPs will vary from farm to farm and even 

within each farm as different mitigation actions are suitable for different 

local situations. FEMPs are a method of achieving what is often 

described simply as getting the “right action in the right place”.  

55 When estimating the scale of contaminant reductions that could be 

achieved under FEMPs for a region it is not possible to examine which 

action will occur where on every individual farm in Southland. Instead, it 

is necessary to assume defined bundles of the mitigations that will occur 

on different types of farms and categories of land. This is a non-trivial 

technical task that is addressed in detail in McDowell et al., (2021). 

56 When I compare the controls and practices required by the identified 

Plan rules (my paragraph 40) and FEMPs (my paragraph 41) with the 

tables of modelled mitigation bundles reproduced in Attachment 1, I am 

satisfied that the mitigations required by the Plan are generally reflected 

in the “established” mitigations scenario. I don’t find any major assumed 

mitigations in the modelled “established” scenario that are not required 

by the Plan. If anything, I consider that the mitigations required by the 

Plan in some cases probably go a little further than the “established” 

scenario. For example, it appears to me that the requirements of Rule 
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20A (Intensive Winter Grazing), 25 (Cultivation) and 35A (Feed 

pads/lots) will probably drive further reductions than the level of uptake 

of these actions assumed by McDowell et al., (2021) in the “established 

scenario”.   

57 Overall, I consider that the approach and “established” mitigation actions 

identified and used by McDowell et al., 2021, which are then carried 

through into the modelling for Southland by Cox et al., (2021) and 

Snelder (2023), provide a reasonable proxy for estimating whether the 

mitigations required by the Plan will reduce losses of nitrogen and 

phosphorus from farms. I’m not aware of any other better way I could 

address the question with currently available information. 

58 The results produced by Snelder (2023) show that significant reductions 

in loads of nitrogen and phosphorus are expected under the 

“established” mitigations scenario across Southland. I have reproduced 

figures from Snelder (2023) in Attachment 2. The coloured dots in the 

figures in Attachment 2 represent the predicted effect of “established” 

mitigations at 189 modelling assessment points across Southland. The 

white dots denote zero change while the gradation in lighter to darker 

green dots indicate increasing percentage reductions in nitrogen and 

phosphorus load. There are few white dots. There are green dots 

indicating reductions in loads of both nitrogen and phosphorus over 

much of the farmed area of Southland. 

59 Important assumptions I have made in reaching my conclusions are: 

(a) I have assumed the controls in the rules of the Plan are complied 

with and that the various practices required by the FEMPs occur. 

(b) I have assumed that the bundle of mitigations included in the 

“established” scenario built and assessed by McDowell et al., 

(2021) is a reasonable proxy for the controls and actions required 

under the identified Plan rules and FEMPs. I have already 

explained why I think this is a reasonable assumption. 

(c) I have assumed that not all farms in Southland are already 

operating at the level required by the Plan rules and Appendix N 

FEMP requirements; in other words, there is room for further 

improvement at catchment and region scales. McDowell et al., 

(2021) considered this difficult aspect of their analysis. They 

recognised that some leading farms will already be operating at a 
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high level of practice, but they provided convincing evidence for 

estimating the potential for further improvement across the many 

other farms at catchment scale. 

60 There is also an important caveat to my conclusions: 

(a) Contaminant reductions can be achieved by mitigations for a given 

area and existing use of land but will be negated (offset) by any 

further intensification or expanded area of an intensive use. The 

size of reduction in cumulative effects on aquatic life at catchment 

scale will be the net effect of mitigation and practice improvements 

reducing losses of contaminants per hectare and any increase in 

the area of intensive uses in the catchment. This is explained in 

the research brief “Assessing the effectiveness of on-farm 

mitigation actions” and in the underlying research paper by 

McDowell et al., (2021). Hence, my conclusion that mitigations will 

reduce cumulative adverse effects on aquatic life at catchment 

scale relies on an assumption that further areal expansion of 

intensive uses is halted. I recognise there are rules in the Plan that 

limit further intensification and hence this caveat is covered. 

61 The work of Snelder (2023) illustrates several further findings that I will 

include here as a matter of completeness. I recognise that the relevant 

test for section 70 is simply whether the provisions of the Plan contribute 

to a reduction in effects within 10 years, and that assessment of the 

scale of reduction is not required. Nonetheless for completeness the 

Snelder (2023) work also found that: 

(a) The “established” mitigations will reduce contaminant loads and 

reduce adverse effects on aquatic life but will not be sufficient to 

achieve national bottom lines everywhere in Southland. 

(b)  The “established” mitigations are expected to increase the number 

of sites that achieve national bottom lines, and the further 

mitigations of the “developing” (2035) scenario would further 

increase the number of sites meeting national bottom lines.  

(c) The latter scenario, which includes all currently envisaged 

mitigations, stopping short of changing land use or intensity, would 

not meet national bottom lines everywhere in Southland. 
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Will the mitigations reduce discharges of sediment? 

62 For sediment, Norton et al., (2021) described a scenario that 

represented implementation of some aspects of the proposed Plan and 

the Essential Freshwater regulations at that time; this was called the 

“Existing Rules and Regulations” scenario. The detailed assumptions 

are described in Appendix 1 to Norton et al., (2021) but in brief the 

scenario included: 

(a) increased requirement for stock exclusion from streams (varied 

according to stock type, stream size and catchment slope); 

(b) increased stream buffer widths (these varied according to land-use 

type and situation (e.g., 5 m from all water bodies for winter 

grazing, but 20 m from regionally significant wetlands, sensitive 

water bodies or estuaries). 

63 I have checked the assumptions used for the Norton et al., (2021) 

“Existing Rules and Regulations” scenario against the stock exclusion 

and buffer width requirements now in the Plan rules. I am satisfied that 

the scenario is a useful and conservative basis to assess whether the 

stock exclusion and buffer width requirements of the Plan will reduce 

sediment loss. If anything, I consider that the mitigations now required 

by the Plan in some cases go further than this scenario; for example, 

Rule 20A (Intensive Winter Grazing) requires a set-back of 20 m from a 

range of listed waterbodies (e.g., Regionally Significant Wetlands, 

Sensitive Water Bodies, estuaries and coast) and 10 m from all other 

waterbodies. 

64 The Norton et al., (2021) “Existing Rules and Regulations” scenario was 

modelled and sediment loads compared to the current baseline 

modelled loads in a Manaaki Whenua – Landcare Research Technical 

Note by Neverman and Smith (2021) titled ‘Existing Regulation Scenario 

SedNetNZ modelled loads and reductions’. Neverman and Smith (2021) 

presented results of this scenario in terms of the increasing proportion of 

river network length that would achieve various options for water clarity 

objectives under that scenario. Norton et al., (2021) presented a 

summary of the reduction in sediment loads under this scenario across 

the whole region (6% reduction) and by major catchments which ranged 

between 2% and 50% sediment load reduction in different catchments. 
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65 I consider the above scenario assessment to be a reasonable proxy for 

the controls and actions required under the identified Plan rules and 

FEMPs that will reduce sediment loss from farms. Hence, I conclude that 

mitigations required by the Plan will reduce discharges of sediment and 

accordingly also reduce existing effects of conspicuous changes in the 

colour or visual clarity, over a period not greater than 10 years. 

Will the mitigations reduce discharges of microbial contaminants?  

66 There is a body of published literature describing how various actions 

can reduce losses of microbial contaminants from farms, particularly 

through the management of critical source areas, exclusion of stock and 

provision of vegetated setbacks from water bodies, such as is required 

in various ways through Rules 20A, 20B, 25, 35A, 35B and 70 and in the 

Appendix N requirements of Farm Environment Plans. Two key research 

publication references are Muirhead (2016) and Muirhead (2019). See 

Attachment 3 for a copy of the abstract from Muirhead (2019) and his 

table summarising the range of effectiveness of mitigations reported in 

the literature. 

67 The most recent review publication by Muirhead (2019) concluded that: 

(a) “Reported values of stream fencing effectiveness covered a large 

range, from zero to 96%, with a median value of 62%.”; and 

(b) “This large range in effectiveness values indicated that while we 

are confident that stream fencing will improve microbial water 

quality in streams, we have very low confidence in predicting the 

actual percentage reduction values that can be expected.” [my 

emphasis]      

68 The Plan rules require more restrictive stock exclusion than is currently 

required as already described above. On this basis I consider it is highly 

likely that the controls and actions required under the identified Plan 

rules and FEMPs will reduce the discharge of microbial contaminants 

from farms. Hence, I conclude that mitigations required by the Plan will 

reduce existing effects of discharges in rendering water unsuitable for 

consumption by farm animals, over a period not greater than 10 years. 
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Other permitted activities in the Plan 

69 For completeness, I also note that Rule 24 permits discharges from 

farms under 20 ha in size (Rule 20(a)(i)), for which there are limited 

mitigations and no Farm Environment Management Plan required. 

70 Mr McCallum-Clark has addressed the small farms in his planning 

analysis in paragraph 18 of his Statement of Evidence. He states that: 

“Very small farms (under 20 hectares in area) are a permitted 

activity, but are still subject to the activity-specific requirements set 

out in paragraph 9(b) above.  This is a pragmatic approach to 

these very small farms, which are most commonly of a lifestyle 

nature.  While no structured assessment was undertaken, 

anecdotally, it is clear that these small farms occupy only a very 

small percentage of the farming area in Southland, and typically 

have very low to low intensity farming activities on them, such that 

the contribution of effects from these properties is, at most, 

negligible.” 

71 In my opinion this assumption is reasonable. It is of course technically 

possible that activities on farms under 20 ha could produce effects 

described in section 70 locally (i.e., within or near to their property 

boundary) but I agree it is reasonable to conclude that the contribution of 

those properties to cumulative effects at a catchment and regional scale 

is negligible.  

72 Although I am not a planner, I understand that persons operating farms 

under 20 ha in size are still subject to other conditions in various rules in 

the Plan regarding their farming activities. For example, the rules that 

manage intensive winter grazing (Rule 20A) and pasture-based 

wintering (Rule 20B) including requirements in those rules for stock 

exclusion and setbacks, wetland protection, and critical source areas 

also apply. 
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73 Further, I also note that Rule 20(a) does not permit all discharges from 

properties under 20 ha. It only permits the discharges of N, P, S, and 

MC incidental to the underlying farming activity.   

 

DATED this 17th day of September 2025 

 

 

…………………..………………….. 

 Edward John Norton 
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Attachment 1: Supplementary information on quantifying contaminant losses and effectiveness of mitigation actions from Monaghan 

et al., (2021) and McDowell et al., (2021) 

Mitigation measures from Table 1 in Monaghan et al., (2021) that were used for the “established” mitigations scenario in McDowell et al., (2021)  
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Mitigation measures from Table 1 and S3 in McDowell et al., (2021) that were used for the “developing” mitigations scenario  
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Attachment 2: Predicted reductions in TN and TP loads reproduced from Snelder (2023) 
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Attachment 3: Information on effectiveness of stock exclusion from Muirhead (2019)  

Screen snapshot of the abstract from science journal paper Muirhead (2019) 
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Copy of Table 1 from Muirhead (2019) 

 


	2 I hold a BSc in Microbiology and Ecology, and an MSc (1st Class Hons) in Biochemistry, both from the University of Canterbury.
	3 I have 30 years of experience working on water resource projects including environmental impact assessments, monitoring and assessing point and diffuse discharges, integrating knowledge across multidisciplinary technical science and planning teams, ...
	4 I have worked as a practitioner assessing environmental effects of point and diffuse discharges on water quality under the Resource Management Act 1991 (RMA) since the mid-1990s.  During the 1990s I prepared numerous Assessments of Environmental Eff...
	5 During the 2000s a core part of my work at the National Institute of Water and Atmosphere (NIWA) was a commission by the Ministry for the Environment and Environment Canterbury to develop a framework for numeric objectives and standards to be used i...
	6 The 2000s work (e.g., Norton & Snelder 2003; Norton & Snelder 2009) formed the basis for numeric objectives and water quality standards made operative in Environment Canterbury’s Natural Resources Regional Plan (2009), the numeric outcomes being lat...
	7 The Norton & Snelder 2009 work was then further developed in a commission for the Ministry for the Environment titled Technical and Scientific Considerations When Setting Measurable Objectives and Limits for Water Management (Norton et al., 2010) th...
	8 During the 2010-2025 period I have continued working with numerous regional councils further developing their land and water planning frameworks under the various progressive replacement versions of the NPSFM in 2011, 2014, 2017, 2020, 2022 and 2024...
	9 My most recent work for the Southland Regional Council involved co-leading a multidisciplinary technical team co-developing, with Te Ao Mārama Incorporated, options for freshwater objectives to achieve hauora (e.g., Bartlett et al., 2020; Norton & W...
	10 I confirm that I have read the Code of Conduct for Expert Witnesses contained in the Environment Court’s Practice Note 2023. I have complied with the Practice Note when preparing my written statement of evidence and will do so when I give oral evid...
	11 The data, information, facts and assumptions I have considered in forming my opinions are set out in my evidence to follow. The reasons for the opinions expressed are also set out in the evidence to follow.
	12 Unless I state otherwise, this evidence is within my knowledge and sphere of expertise. I have not omitted to consider material facts known to me that might alter or detract from the opinions that I express.
	13 I have been engaged by the Southland Regional Council (Council) to prepare evidence for these proceedings.
	14 My evidence addresses:
	(a) Whether the following adverse effects are already in the receiving waters:
	(i) Any conspicuous change in the colour or visual clarity;
	(ii) The rendering of fresh water unsuitable for consumption by farm animals; and
	(iii) Any significant adverse effects on aquatic life:

	(b) Whether the standards in Rule 24, in combination with other provisions in the Southland Water and Land Plan (Plan) will result in a reduction of those adverse effects over a period of time no greater than 10 years.

	15 In preparing this evidence, I have read and considered the following documents:
	(a) Rules 20, 20A, 20B, 25, 35A, 35B and 70 of the Plan, along with Appendix N and Schedule X of the Plan.
	(b) The Environment Court’s fifth  and eighth  interim decisions.

	16 I have also discussed the preparation of this Statement of Evidence with Mr McCallum-Clark and have read a draft of his Statement of Evidence dated 17 September 2025.
	17 In my opinion it is likely that the effects listed at paragraph 14(a)(i) and 14(a)(ii) are occurring in at least some receiving waters in the Southland Region.
	18 It is also my opinion that there are significant adverse effects on aquatic life occurring in large parts of the Southland Region, as concluded by the Environment Court in its Fifth Interim Decision on the Plan and shown in Schedule X of the Plan b...
	19 I am also of the opinion that farming activities are a major contributing source to the contaminants of nitrogen (N), phosphorus (P), sediment (S) and microbial contaminants (MC), consistent with the findings that have been made by the Court.
	20 Having considered the controls on the underlying land use activities in the Plan regulated by Rules 20, 20A, 20B, 25, 35A, 35B and 70, together with the provisions of Appendix N (Farm Environment Management Plans), I am of the opinion that there wi...
	21 The reasons for my opinion include:
	(a) The controls in the above-mentioned rules and the actions required by the provisions of Appendix N (Farm Environment Management Plans) are designed to (amongst other things) reduce the loss of contaminants (e.g., N, P, S, MC) from diffuse discharg...
	(b) There is considerable published science literature evidence showing that such controls and actions will reduce losses of these contaminants from farmed land to water. I elaborate on this science literature later in my evidence.

	22 I understand that Rule 24(a) of the Plan seeks to permit the incidental discharges of nitrogen (N), phosphorus (P), sediment (S) or microbial contaminants (MC) onto or into land in circumstances that may result in a contaminant entering water that ...
	23 One of those conditions is that the underlying land use activity, i.e., the farming activity, is already authorised under another rule in the Plan. I understand that the relevant land use rules in the Plan will be:
	(a) Rule 20 – Farming;
	(b) Rule 20A – Intensive Winter Grazing;
	(c) Rule 20B – Pasture-based wintering of cattle;
	(d) Rule 25 – Cultivation;
	(e) Rule 35A – Feed pads/lots;
	(f) Rule 35B – Sacrifice Paddocks; and
	(g) Rule 70 – Stock exclusion from water bodies.

	24 Although I am not a planner, I have considered these rules in order to assess whether there will be a reduction in adverse effects in the receiving waters as a result of the mitigations required in those rules and the other provisions of the Plan s...
	25 I am aware of the recent amendments made to section 70 of the RMA and the interplay between those amendments and Rule 24 of the Plan. I understand that section 70 now provides that a regional council may include a permitted activity discharge rule ...
	(a) The council is satisfied that those effects are already in the receiving waters; and
	(b) The rule includes standards for the permitted activity; and
	(c) The council is satisfied that those standards, or those standards in combination with any other provisions in the plan, will contribute to a reduction of those effects over a period of time –
	(i) No greater than 10 years; and
	(ii) Commencing on the date that the rule becomes operative.


	What adverse effects are already in the receiving waters?
	26 In my opinion it is likely that conspicuous changes in colour or clarity are occurring in at least some receiving waters at some times in the Southland Region. To explain how I formed this opinion and why I can’t refer to more definitive quantitati...
	27 The words “conspicuous change in the colour or visual clarity” appear in limb (d) of section 70(1) RMA and I note that limb (d) is the only one of the limbs in section 70 that explicitly requires consideration of what is a “conspicuous change” [my ...
	28 However, to my knowledge these guidelines have not been applied to diffuse (non-point) discharges of the type referred to as incidental discharges under Rule 24. Rather, for diffuse discharges, the approach generally over the last 20 years or so ha...
	29 For the above reasons, I do not consider there will be any formal quantitative assessments of ‘conspicuous change in colour and clarity’ resulting from incidental diffuse discharges in Southland. I am not aware of any such assessments, either publi...
	30 Notwithstanding the above, I am aware of qualitative information that strongly suggests conspicuous changes in colour or visual clarity are occurring at times in Southland. I am aware there have been visible brown sediment plumes entering waterways...
	31 The words “rendering of fresh water unsuitable for consumption by farm animals” appear in limb (f) of section 70(1) RMA and I note that unlike limb (d) the words in limb (f) can be assessed by testing against absolute (as opposed to relative change...
	32 One limitation with the old ANZECC guidelines for livestock drinking water is that they use different measures (faecal coliforms and thermotolerant coliforms) to the E. coli indicator used for widespread monitoring today. It is rare nowadays to see...
	33 The ANZECC (2000) guidelines for livestock drinking water have been reviewed and a ‘Draft for public comment’ has been published (ANZG 2023) using the same E. coli indicator used in the NPSFM (2020). The revised ANZG (2023) guideline is that drinki...
	34 In its Fifth Interim Decision, the Environment Court determined that:
	35 The Court also found it “highly likely that the result of the discharges of contaminants (either by themselves or in combination with the same, similar, or other contaminants), are first having significant adverse effects on aquatic life and second...
	36 Having reviewed the Court’s Fifth Interim Decision and the key technical material referenced as being relied on by the Court, I am not aware of any information or more recent analysis that would alter those findings.
	37 I am of the view that farming activities are a major contributing source to the contaminants in question (nitrogen, phosphorus, sediment and microbial contaminants).
	38 Based on the above, my opinion is it is very likely that the effects listed at paragraph 14(a)(i), 14(a)(ii) and 14(a)(iii) are occurring in at least some receiving waters in the Southland Region.
	39 As stated earlier in my evidence, although I am not a planner, I have considered Rules 20, 20A, 20B, 25, 35A, 35B and 70 in the Plan because those rules regulate the activities that give rise to the incidental discharges of contaminants. I have als...
	40 The key mitigations in the Plan are summarised by Mr McCallum-Clark in Attachment 1 to his Statement of Evidence, which I consider to be a reasonable summary having read the rules listed in my paragraph 39 above and the requirements for FEMPs in Ap...
	(a) Stock exclusion and setbacks (Rules 20A, 20B, 25, 35A, 35B, 70);
	(b) Wetland protection (Rules 70, 74);
	(c) Area limits, slope thresholds and intensity thresholds (Rules 20, 20A, 20B, 25, 35B);
	(d) Critical source areas and sediment management (Rules 20, 20A, 20B, 25, 35A, 35B, 70);
	(e) Farm Environmental Management Plans (Rules 20, 20A, 20B, 25, 35B, 70, Appendix N).

	41 I consider the FEMPs, when prepared and implemented according to the requirements laid out in Appendix N, are likely to deliver operating practices and actions that will further reduce losses of contaminants (e.g., N, P, S and MC) over and above th...
	(a) Identification and mapping of physical items, such as critical source areas, riparian vegetation, stock crossings and stock exclusion, physiographic zones and taonga species presence.
	(b) Nutrient budgeting or a nutrient loss risk assessment.
	(c) How objectives related to nutrient management, maintenance and improvement of habitat in waterbodies and wetlands, and how flood and drainage capacity will be achieved.
	(d) How intensive winter grazing, effluent system and irrigation objectives will be met, if these are relevant to the farming operation.
	(e) Risk assessment of farming operations, setting out practices and actions, and monitoring and record keeping.
	(f) For most farms, a winter grazing plan to address how stock will be managed over the higher risk winter months.
	(g) Certification and auditing of the Farm Environmental Management Plan.

	42 My short answer to this question is ‘yes’ and I will elaborate below.
	43 First, the controls in the above-mentioned rules and the mitigation actions required by the provisions of Appendix N (Farm Environment Management Plans) are designed to (amongst other things) reduce the loss of contaminants (e.g., N, P, S, MC) from...
	44 It has already been established by the Court that the discharge of contaminants incidental to farming (e.g., N, P, S, MC) is resulting in significant adverse effects on aquatic life, as I addressed at paragraphs 34 to 35. Hence, I have assessed whe...
	45 I concluded earlier in my evidence that it is likely that conspicuous changes in colour and clarity are occurring as a result of sediment discharges (paragraph 30). I also concluded it is likely that fresh water is rendered unsuitable for consumpti...
	46 I will describe evidence that the mitigations will reduce nitrogen and phosphorus first. I will then address the reduction of sediment and microbial contaminants respectively under separate sub-headings.
	Will the mitigations reduce discharges of nitrogen and phosphorus?
	47 For the nutrients nitrogen (N) and phosphorus (P) the work by Snelder (2023) tilted ‘Does “good management practice” reduce nitrogen and phosphorus loads to levels that are required to achieve minimum acceptable states in Southland?’ considers two ...
	(a) one scenario represented full implementation of a set of “established” mitigation actions that were assumed to exist and to be implementable as of 2015;
	(b) a second scenario represented full implementation of both established and “developing” sets of actions that were anticipated to exist and be implementable by 2035.

	48 I consider that the first of these scenarios – the set of “established” mitigations – provides a useful approximate estimate of what could be achieved if the full range of mitigations in Rules 20, 20A, 20B, 25, 35A, 35B, 70 and associated implement...
	49 The work by Snelder (2023) utilised catchment water quality models that were built specifically for Southland by Cox et al., (2021) to simulate the effects of different land use and land management practice (i.e., mitigation) options on water quali...
	50 The Cox et al., (2021) models in turn relied on the estimated effectiveness of a wide range of farm mitigation actions that were compiled under a multi-agency research project of the Our Land and Water National Science Challenge (OLW) that is summa...
	51 In brief, the OLW research papers draw on a large body of literature to estimate the overall combined effectiveness of a wide variety of farm mitigations that were assumed to be “established” (i.e., 2015) and “developing” (i.e., 2035). See Attachme...
	52 Briefly, the “established” groupings of mitigation actions used by McDowell et al., (2021) for their 2015 potential scenario for dairy were:
	(a) Fencing out stock access to all rivers 4th order or above;
	(b) Improved management of fertiliser to avoid over-applying nutrients;
	(c) improved irrigation water practices such as improved scheduling and variable rate irrigation;
	(d) Scheduling applications of farm dairy effluent for periods when soil is sufficiently dry to retain the applied liquid, or via low rate or VRI systems for irrigated typologies; and
	(e) Off paddock grazing management which includes off-paddock wintering of dairy cattle via the use of barns and standoff pads.

	53 The “established” groupings of mitigation actions used by McDowell et al., (2021) for their 2015 potential scenario for sheep/beef were:
	(a) Fencing out stock as above, but with an allowance to periodically graze margins to keep weeds under control;
	(b) Improved fertiliser management as above; and
	(c) Land retirement from grazing as supported by several national programmes.

	54 It is important to appreciate that the individual mitigations expected as a result of implementing FEMPs will vary from farm to farm and even within each farm as different mitigation actions are suitable for different local situations. FEMPs are a ...
	55 When estimating the scale of contaminant reductions that could be achieved under FEMPs for a region it is not possible to examine which action will occur where on every individual farm in Southland. Instead, it is necessary to assume defined bundle...
	56 When I compare the controls and practices required by the identified Plan rules (my paragraph 40) and FEMPs (my paragraph 41) with the tables of modelled mitigation bundles reproduced in Attachment 1, I am satisfied that the mitigations required by...
	57 Overall, I consider that the approach and “established” mitigation actions identified and used by McDowell et al., 2021, which are then carried through into the modelling for Southland by Cox et al., (2021) and Snelder (2023), provide a reasonable ...
	58 The results produced by Snelder (2023) show that significant reductions in loads of nitrogen and phosphorus are expected under the “established” mitigations scenario across Southland. I have reproduced figures from Snelder (2023) in Attachment 2. T...
	59 Important assumptions I have made in reaching my conclusions are:
	(a) I have assumed the controls in the rules of the Plan are complied with and that the various practices required by the FEMPs occur.
	(b) I have assumed that the bundle of mitigations included in the “established” scenario built and assessed by McDowell et al., (2021) is a reasonable proxy for the controls and actions required under the identified Plan rules and FEMPs. I have alread...
	(c) I have assumed that not all farms in Southland are already operating at the level required by the Plan rules and Appendix N FEMP requirements; in other words, there is room for further improvement at catchment and region scales. McDowell et al., (...

	60 There is also an important caveat to my conclusions:
	(a) Contaminant reductions can be achieved by mitigations for a given area and existing use of land but will be negated (offset) by any further intensification or expanded area of an intensive use. The size of reduction in cumulative effects on aquati...

	61 The work of Snelder (2023) illustrates several further findings that I will include here as a matter of completeness. I recognise that the relevant test for section 70 is simply whether the provisions of the Plan contribute to a reduction in effect...
	(a) The “established” mitigations will reduce contaminant loads and reduce adverse effects on aquatic life but will not be sufficient to achieve national bottom lines everywhere in Southland.
	(b)  The “established” mitigations are expected to increase the number of sites that achieve national bottom lines, and the further mitigations of the “developing” (2035) scenario would further increase the number of sites meeting national bottom lines.
	(c) The latter scenario, which includes all currently envisaged mitigations, stopping short of changing land use or intensity, would not meet national bottom lines everywhere in Southland.

	Will the mitigations reduce discharges of sediment?
	62 For sediment, Norton et al., (2021) described a scenario that represented implementation of some aspects of the proposed Plan and the Essential Freshwater regulations at that time; this was called the “Existing Rules and Regulations” scenario. The ...
	(a) increased requirement for stock exclusion from streams (varied according to stock type, stream size and catchment slope);
	(b) increased stream buffer widths (these varied according to land-use type and situation (e.g., 5 m from all water bodies for winter grazing, but 20 m from regionally significant wetlands, sensitive water bodies or estuaries).

	63 I have checked the assumptions used for the Norton et al., (2021) “Existing Rules and Regulations” scenario against the stock exclusion and buffer width requirements now in the Plan rules. I am satisfied that the scenario is a useful and conservati...
	64 The Norton et al., (2021) “Existing Rules and Regulations” scenario was modelled and sediment loads compared to the current baseline modelled loads in a Manaaki Whenua – Landcare Research Technical Note by Neverman and Smith (2021) titled ‘Existing...
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