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QUALIFICATIONS AND EXPERIENCE 

1. My name is Kathryn Jane McArthur. 

 

2. I hold a Bachelor of Science degree with Honours in Ecology and a Master of Applied 

Science with Honours in Natural Resource Management, both from Massey University.  

My areas of post-graduate research included the influence of land use on freshwater 

macroinvertebrate communities and the interaction between policy and science for 

improved freshwater resource management, with a particular focus on water quality 

objectives and limits in regional plans.  I have 15-years post-graduate experience 

working in the field of freshwater resource management and I joined The Catalyst Group 

(an environmental consultancy based in Palmerston North) as the Practice Leader - 

Water Quality in 2012.   

 

3. Before joining The Catalyst Group, I held the role of Senior Scientist – Water Quality with 

Horizons Regional Council (Horizons).  Over 6 years with Horizons I coordinated the 

State of the Environment (SOE), periphyton and point-source discharge monitoring 

programmes for water quality and aquatic biodiversity, produced expert evidence for a 

number of resource consent hearings and enforcement actions (relating mainly to takes 

of, and discharges to, water).  During my work on the Horizons One Plan (combined 

Regional Policy Statement, and coastal and regional plan for Manawatu-Whanganui 

region) I led the identification of Sites of Significance – Aquatic work, completed the 

framework of water management zones for the region, reviewed and refined the river, 

lake and coastal water quality targets and project managed the water quality evidence 

for the One Plan hearings and Environment Court proceedings. 

 

4. I have authored and co-authored a range of reports and publications, including technical 

reports to support the One Plan.  I have also authored and co-authored papers in peer-

reviewed journals on topics such as: the relationship between flow and nutrients in 

rivers; nutrient limitation; methods for monitoring native fish; the calculation of in-river 

nutrient loads and limits, and the setting of water quality objectives and limits in resource 

management policy.  I have provided evidence in these areas before the Environment 

Court, in Board of Inquiry and Independent Hearings Panel processes. 

 

5. Most recently, I have provided ecological, water quality and freshwater policy advice to 

Nelson City Council, Northland Regional Council, Ngāti Kahungunu Iwi Incorporated, 

Hawkes Bay Regional Council, the national Iwi Leaders Group, the Department of 

Conservation, the Ministry for the Environment water directorate and the collaborative 
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stakeholder group currently tasked with preparing a draft National Policy Statement for 

Indigenous Biodiversity.   

 

6. On behalf of the New Zealand Planning Institute I co-lead workshops throughout the 

country on freshwater science and policy development.  Participants have included: local 

government and industry planners, planning consultants, iwi/NGO resource managers, 

and the Ministry for the Environment Water Directorate staff.  I am a member of the 

National Objectives Framework reference group for the National Policy Statement for 

Freshwater Management amendments. 

 

7. I have been a member of the New Zealand Freshwater Sciences Society since 2001 and 

I am currently elected onto the Society’s executive committee.  I have been a member of 

the Resource Management Law Association of New Zealand (RMLA) for seven years, 

and was the RMLA scholarship recipient in 2010 for my work on water quality policy and 

limits for the Manawatū River.  I am a guest lecturer in environmental planning and 

science at Massey University and an accredited and experienced RMA hearings 

commissioner.  

CODE OF CONDUCT FOR EXPERT WITNESSES 

8. I have read the Code of Conduct for Expert Witnesses in the Environment Court Practice 

Note 2014.  While this is not an Environment Court hearing, I have prepared this 

evidence in accordance with, and I agree to comply with, that code for this hearing.  I 

have not omitted to consider material facts known to me that might alter or detract from 

the opinions expressed. I confirm that the issues addressed in this brief of evidence are 

within my area of expertise.  

SCOPE OF EVIDENCE 

9. The scope of my evidence relates to the Proposed Natural Resources Plan (PNRP) for 

the Wellington Region.  In particular the inclusion of water bodies with high 

macroinvertebrate health and significant indigenous aquatic biodiversity (Schedule F1) 

as Category 2 water bodies; land use and livestock access to waterbodies (Objective 

O44 and O45, Policy P99 and Rule R97); and recommendations associated with riparian 

margins and the suggested new definition, cultivation and break-feeding (O27, P100, 

P101); vegetation clearance (R100) and earthworks (R99).  My evidence also supports 

the evidence of Natasha Petrove on behalf of the Minister of Conservation on stock 



 

 3 

access effects, and the inclusion of Schedule F1 waterbodies with high indigenous fish 

values into the Category 2 surface water body provisions of the Plan. 

 
10. In preparing this evidence I have read and relied on the following reports and 

publications: 

a. The National Policy Statement for Freshwater Management 2014 (NPS-FM); 

b. The Clean Water: 90% of rivers and lakes swimmable by 2040 consultation 

document (ME1293, 2017); 

c. The Regional Policy Statement for the Wellington Region 2013 (RPS); 

d. The Proposed Natural Resources Plan for the Wellington Region 2015 (PNRP); 

e. The section 42A report of Mr Loe on Land use in riparian margins and stock access 

to surface water bodies and the CMA; 

f. The section 42A report of Mr Denton on Soil Conservation; 

g. The technical guidance document: Aquatic ecosystem health and contact recreation 

outcomes in the Proposed Natural Resources Plan1; 

h. Section 32 report: Aquatic ecosystems for the Proposed Natural Resources Plan for 

the Wellington Region (GW 2015); 

i. Section 32 report: Water quality for the Proposed Natural Resources Plan for the 

Wellington Region (GW 2015); 

j. Section 32 report: Livestock access, break-feeding and cultivation for the Proposed 

Natural Resources Plan for the Wellington Region (GW 2015); 

k. The evidence of Ms Natasha Petrove, Department of Conservation; and 

l. The submissions and further submission on behalf of the Minister of Conservation. 

  

                                                

 

. 1 Greenfield S, Milne J, Perrie A, Oliver M, Tidswell S, Crisp P.  2015. Technical guidance document: 
Aquatic ecosystem health and contact recreation outcomes in the Proposed Natural Resources Plan. 
Greater Wellington Regional Council, Publication No. GW/ESCI-T-15/45, Wellington. 
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POLICY CONTEXT 

National Policy Statement for Freshwater Management 

11. The National Policy Statement for Freshwater Management (NPS-FM) contains a 

national compulsory value for ecosystem health and addresses some aspects of water 

quality and quantity.  The PNRP and supporting s32 and s42A reports state that the 

implementation of the NPS-FM will occur largely through plan changes containing 

objectives and limits from the Whaitua processes.  The NPS-FM list of water quality 

attributes is not the whole picture in terms of providing adequately for ecosystem health 

and there are some significant gaps in the current form of the National Objectives 

Framework (NOF) which need to be addressed at the regional level by the PNRP, rather 

than devolved to the Whaitua; specifically, habitat quality for ecosystem health, life-

supporting capacity and significant indigenous biodiversity in freshwater. 

 

12. In order to ensure the full range of provisions to provide for ecosystem health (Box 1) are 

implemented in the Wellington Region, the PNRP will need to address habitat quality 

and the habitats of significant indigenous freshwater biodiversity. 

 

Box 1:  Key aspects of the Ecosystem Health definition summarised from Appendix 1 of 

the NPS-FM. 
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Regional Policy Statement for the Wellington Region 

13. The RPS identifies the following significant resource management issues relevant to this 

evidence: 

“Issue 3.5 (2) Poor ecosystem function in rivers, lakes and wetlands 

The ecosystem function of some rivers, lakes and wetlands has been impaired, with 

some wetland and lowland stream ecosystems coming under particular pressure. Some 

activities that can impair ecosystem function are: 

c) removing streamside vegetation… 

(f) stock access to river and stream beds, lake beds and wetlands, and their margins…” 

  

Issue 3.6 (2) The Region’s remaining indigenous ecosystems are under threat 

 The region’s remaining indigenous ecosystems continue to be degraded or lost.” 

 

14. The RPS has relevant objectives for achieving water quality and ecosystem health 

outcomes, including: 

“Objective 12: The quantity and quality of fresh water: 

 (b) safeguard the life-supporting capacity of water bodies; …  

Objective 13: The region’s rivers, lakes and wetlands support healthy functioning 

ecosystems. 

Objective 16: Indigenous ecosystems and habitats with significant biodiversity values are 

maintained and restored to a healthy functioning state.” 

 

15. Relevant policies in the RPS include: 

Policy 12: Management purposes for surface water bodies – regional plans 

Regional plans shall include policies, rules and/or methods that: 

(a) require that water quality, flows and water levels, and the aquatic habitat of surface 

water bodies are to be managed for the purpose of safeguarding aquatic 

ecosystems… 
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Policy 18: Protecting aquatic ecological function of water bodies – regional plans 

Regional plans shall include policies, rules and/or methods that: 

…(c) promote the protection and reinstatement of riparian habitat; 

…(f) discourage stock access to rivers, lakes and wetlands;… 

 

Policy 19: Managing amenity, recreational and indigenous biodiversity values of rivers 

and lakes – regional plans 

Regional plans shall include policies, rules and/or methods that: … 

(b) protect the significant indigenous ecosystems and habitats with significant 

indigenous biodiversity values of rivers and lakes, including those listed in Table 16 

of Appendix 1…. 

 

Policies 23, 24 and 47 direct regional plans to identify, protect and manage effects on 

indigenous ecosystems and habitats with significant indigenous biodiversity 

values.  [Emphasis added]. 

 

16. These issues, objectives and policies at the RPS level have a direct bearing on the 

manner in which the PNRP identifies, protects and manages indigenous ecosystems and 

habitats with significant biodiversity values.  They are relevant to the consideration of 

how indigenous fish, aquatic macroinvertebrates and indigenous birds associated with 

river systems should be provided for in the Plan, and how activities that can adversely 

affect these values are managed. 

 

Proposed Natural Resources Plan for the Wellington Region 

17. The PNRP includes identification of issues relevant to ecosystem health:  

“Issue 4.2: Aquatic ecosystem health impairment.  The ecosystem health and function of 

surface water bodies is being impaired by activities that degrade habitat quality, with 

some wetland and lowland stream ecosystems coming under particular pressure.”  

And more specifically: “Issue 4.8: Adverse effects of livestock access.  Stock access to 

surface water bodies, artificial watercourses, and the coastal marine area increases 

erosion of banks and beds of lakes and rivers and has adverse effects on water and 

habitat quality and the health and functioning of ecosystems.” 

18. Paragraph 76 of the s42A report states: “Livestock, particularly larger animals that have 

an affinity for water, such as cattle, deer and pigs, in or near water bodies and the CMA, 

can result in adverse effects on aquatic ecosystem health and function, from 
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physical disturbance of the banks and beds, increased erosion and sedimentation 

and the direct inputs of faecal matter, nitrogen and phosphorus to surface water.  

Cultivation and break-feeding of livestock are two agricultural practices that expose soil, 

when undertaken adjacent to a water body and following rainfall, can result in 

contaminants entering a water body. Riparian margins can reduce the potential for this to 

occur.”  [Emphasis added]. 

19. Thus, the PNRP includes broad identification of the issues relating to ecosystem health 

and stock access to water bodies, as described in the section 42A report. 

Inclusion of sites with high macroinvertebrate community health and significant 

indigenous ecosystems 

20. Aquatic macroinvertebrates are the community of insects, snails, worms, crustaceans 

and other macroscopic animals that live on the bed of rivers.  They are a key food 

source for larger animals such as fish and birds, and are an important aspect of 

indigenous freshwater biodiversity in their own right.  The MCI (Macroinvertebrate 

Community Index) is a measure of the health of the invertebrate community that uses 

the sensitivity/tolerance of invertebrates to organic enrichment and thus can be used as 

an indicator of water quality and many aspects of ecosystem health.  Use of the MCI 

allows an indicator score to be determined for particular sites.     

 
21. Most macroinvertebrate insects are the larvae of terrestrial taxa (i.e. mayflies, stoneflies, 

caddisflies, dobson flies, dragon flies, and beetles).  Larvae grow in aquatic systems and 

emerge from the water, providing food for terrestrial species and contributing to 

terrestrial indigenous biodiversity.  Thus, terrestrial and aquatic systems are highly 

interdependent.   In many cases small, tributary waterbodies (i.e. less than one metre 

wide) provide a high diversity of aquatic macroinvertebrates, that act as a reservoir to 

recolonise larger rivers via downstream drift and oviposition by terrestrial adults following 

droughts, floods or other disturbances (Heino et al. 2003; Clarke et al. 2008; Storey and 

Quinn 2008; Clarke et al. 2010).  The protection of macroinvertebrate community health 

in small streams is critical to the ecosystem health of larger, downstream water bodies. 

 
22. Schedule F1 identifies sites with high macroinvertebrate health, using the MCI as a 

measure.  These sites, along with those identified in Schedule F1 as containing 

threatened indigenous fish species or a high diversity of migratory indigenous fish (six or 

more species) are a useful indicator of where ecosystem health is excellent or high in the 

Wellington Region and where habitat for indigenous freshwater species is significant.  

The technical report on aquatic ecosystems notes: “Fish are a key component of river 

and stream ecosystems and a very useful indicator of ecosystem health because they 
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respond to both local and catchment-scale impacts (David et al. 2010).  The majority of 

indigenous fish species are diadromous (migratory) so require connectivity to and from 

the sea. A healthy indigenous fish community is also dependent on water quality and 

habitat quality.”  [Emphasis added]. 

 
23. In addition to indigenous fish, there are a number of threatened aquatic invertebrates, 

including freshwater polychaetes (paddle worms) and freshwater mussels (kākahi).  

Nationally, there are three threatened aquatic plants; six at risk and 2 data deficient 

aquatic plant species.  I am not aware of any assessment of freshwater ecosystems for 

threatened invertebrates or plants in the Wellington Region 

 
24. The ecosystem health of identified rivers requires maintenance and protection to ensure 

that freshwater values are not degraded by activities allowed through the Plan, this 

includes habitat values.  Without some protection, there is a high likelihood of loss of 

populations and poor indigenous biodiversity outcomes.  The ecosystem processes 

which require protection include provision for the habitat of adult species, including 

feeding and refugia habitats, and provision of spawning habitat and connections 

between terrestrial (riparian) and coastal ecosystems that will enable successful 

reproduction and juvenile recruitment into adult populations.  Providing for indigenous 

freshwater species is also critically linked to mahinga kai values. 

 
25. Paragraph 264 of the s42A report implies that the Category 1 and 2 water bodies already 

include most of the high value sites in the associated stock exclusion provisions.  In 

assessing whether this is technically correct, I have compared the map of Category 2 

water bodies (Map 29) with the maps of rivers and lakes with significant indigenous 

ecosystems (Maps 13 a-c).  In my opinion, statements about inclusion of waterbodies in 

the s42A report are incorrect.  

 
26. Map 13a has few waterbodies covered by the area identified in Map 29.  Areas of high 

macroinvertebrate community health are largely found outside of the Category 2 

waterbodies.  While this approach may provide potential for improvements in 

macroinvertebrate health in lowland water bodies through the exclusion of livestock, it 

will not provide protection, nor manage the adverse effects of livestock access on areas 

with significant indigenous ecosystems. 

 

27. Areas identified as habitat for indigenous threatened or at risk fish species, or as habitat 

for six or more migratory indigenous fish species (Maps 13b and 13c) also show little 

overlap with Map 29.  Again, these significant habitats for indigenous biodiversity will not 
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be protected or the adverse effects of livestock access managed.  In my opinion, this will 

not provide for ecosystem health, as required under the NPS-FM, safeguard life-

supporting capacity, or meet Council’s responsibilities under the RPS or sections 6(c) 

and 30(1)(c)(ii) or (iiia) of the Resource Management Act.  Moreover, the exclusion of 

waterbodies less than one metre wide will further reduce any improvements through 

stock exclusion to significant habitats that are found in Category 2 water bodies.  This 

issue is covered in the evidence of Ms Petrove. 

 
28. The PNRP objective O45 states: “The adverse effects of livestock access on surface 

water bodies are reduced.”  This Objective was supported by the Minister of 

Conservation along with the supporting Policy P99, as notified.  Reducing the adverse 

effects of livestock access contributes to providing for ecosystem health and maintaining 

freshwater values across the Wellington Region.  However, not all rivers identified for 

these values are included in the policies or rules related to the proposed objective.  In 

my opinion, in order to safeguard the life-supporting capacity and ecosystem health of 

freshwater, and to meet Councils responsibilities under the Act, all sites identified in 

Schedule F1 should be included in provisions excluding livestock from surface water. 

 

 

EFFECTS OF LIVESTOCK ACCESS ON ECOSYSTEM HEALTH 

 
29. Livestock, particularly large animals such as cattle, deer and pigs, have detrimental 

effects on aquatic ecosystem health through a number of different and cumulative 

pathways.  These effects can be local, and/or catchment-scale.  Stock trampling of the 

banks and beds of rivers results in increased erosion and inputs of sediment, nutrient 

and faecal contaminants, degrading water quality.  Sediment released from trampled 

beds and banks can clog the sensitive gill structures of macroinvertebrates and fish and 

reduce sight feeding opportunities for fish and bird species.  These effects are 

cumulative within a catchment depending on the spatial scale, intensity and duration of 

stock access to surface water bodies.   

 
30. The habitat of macroinvertebrates and the spawning habitat of native fish can be directly 

disturbed by stock trampling, this includes the banks and riparian margins of rivers for 

those species which spawn outside the flowing channel or bed.  Disturbance of 

spawning habitat can have deleterious effects on the reproductive success of indigenous 

fish, many of which are threatened species.   
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31. Livestock graze riparian vegetation, reducing its ability to provide stream shading, 

filtering of contaminants from the landscape, provision of refuge and inputs of terrestrial 

food and woody debris.  Streams in pastoral land use can become pugged, inundated by 

pasture or weed species, and as a result the width of the stream and the quantum and 

quality of habitat it provides are reduced over time (Davies-Colley 1997). 

 

Proposed amendments to stock access provisions 

 
32. The s42A report (at paragraph 83) states: “the proposed Plan identifies priority areas, 

such as sites of high value to mana whenua and water bodies particularly vulnerable to 

degradation from livestock, and implements progressive requirements to exclude certain 

livestock types from these areas”.  And at paragraph 86: “These policies seek to; 

exclude stock from high value water bodies, limit the adverse effects of stock 

access to other water bodies, and from break-feeding and cultivation adjacent to water 

bodies, and to encourage good management of riparian margins”. However, in my 

opinion, the proposed amendments to the objective and policy do not meet the stated 

intent.   

 
33. At paragraph 234 of the s42A report Mr Loe recommends deletion of O45 and 

amendment of O44 to include specific reference to stock exclusion as follows: 

“Land use activities, including livestock access to a surface water body or the coastal 

marine area, maintain or enhance soil conservation and contribute to maintaining and 

improving water quality and the health of aquatic ecosystems.” 

 

34. Livestock access to a surface water body or coastal marine area cannot contribute to 

maintaining and improving water quality and the health of aquatic ecosystems, contrary 

to what this amended wording suggests.  Livestock access, by its very nature, has a 

detrimental effect on water quality and aquatic ecosystem health to a greater or lesser 

extent, depending on the stock type, density, duration and frequency of access and the 

sensitivity of the freshwater ecosystem.  The objective would make more sense if 

worded: 

“Land use activities, including the exclusion of livestock from surface water bodies 

or the coastal marine area, maintain or enhance…” 

Livestock exclusion is the beneficial activity for aquatic ecosystem health, not 

livestock access. 
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35. A similar issue arises with the recommended amendments to policy P99.  

Recommended amendments are included at paragraph 268 of the s42A report as 

follows: 

“Policy P99: Livestock access to a surface water bodyies and the coastal marine area 

Sedimentation, the direct discharge of contaminants, damage to the beds or banks, and 

the degradation of aquatic ecosystems disturbance to the banks and beds (including 

plants and habitats in, on or under the bed) of a surface water bodyies and or the 

coastal marine area resulting from livestock access shall be managed to: 

(a) protect aquatic habitat and water quality, and 

(b) protect the significant values of Category 1 surface water bodies by excluding 

livestock from these water bodies; and 

(b) outside a Category 1 Where livestock are not excluded from the bed (including the 

banks) of surface water body ies the adverse effects of access are avoided, remedied 

or mitigated by methods, such as, but not limited to: 

(c) (i) restricting the location and frequency of access of some types of livestock, and 

(ii) only allow access that protects aquatic habitat and water quality, and avoids 

significant damage to land in a surface water body or the coastal marine area. 

(d) restricting the numbers of animals, and 

(e) limiting the density, frequency and duration of access, and 

(f) providing sufficient alternative sources of drinking water, shade and grazing outside of 

the banks and beds.” 

 
36. The recommended amendments to clauses a-f remove the imperative to protect aquatic 

habitat and water quality and instead “only allow access that protects aquatic habitat and 

water quality”.  Like recommended O44, there is no stock access that protects aquatic 

habitat and water quality.  Stock exclusion protects habitat and water quality, stock 

access cannot. 

 
37. Clause (ii) also introduces the term “significant damage”.  There is no threshold test to 

determine whether the damage from stock access to water bodies is ‘significant’ and in 

my opinion this term should be deleted to make the policy clear.  The amendment 

suggested in the s42A report implies an assessment of damage to determine 
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significance could be undertaken.  Stock access can damage land and coastal surface 

water bodies in both localised and cumulative, catchment-scale ways.  Allowing some 

level of damage, below that considered ‘significant’ by the policy, on a site by site (or 

property) basis will not address the impact of localised or cumulative effects on 

ecosystem health.  Removing the term “significant” makes the intent of the policy clearer: 

that damage is to be avoided. 

 
38. In my opinion, the original wording of P99 as notified is needed to appropriately manage 

the effects of livestock access to water bodies. 

 
39. Rule R97 has a number of recommended amendments in the s42A report, many of 

which are address in the evidence of Ms Petrove.  Recommendations are included in 

Appendix 1 of this evidence for each of the amendments suggested by Mr Loe.  

Significant pugging and the application of a zone of reasonable mixing and inclusion of 

s70 effects are addressed in the discussion on these issues for P99 above.   

 
40. An outstanding issue from the recommendations in my Appendix 1 is the recommended 

change which allows sheep to access significant wetlands.  In my opinion, this is 

inconsistent with the provisions of the NPS-FM for the protection of the significant values 

of wetlands.  Although sheep avoid water, they do graze on vegetation and can have 

impacts on some wetland types.  Regionally significant wetlands listed in the Plan should 

be under active management with respect to stock access, fencing and management of 

pests.  Allowing sheep into these wetlands (which are a matter of national significance) 

should be determined on a case by case basis, rather than permitted in R97.  In this 

way, the significant values of wetlands can be provided for, specific to the wetland in 

question. 

 
41. Paragraph 329 of the s42A report recognises that Category 2 surface water bodies can 

be significantly adversely impacted by the effects of unmanaged livestock access, but 

fails to identify that this is true of all surface water bodies.  The threshold of ‘no 

significant pugging’ is unmeasurable and the approach that allows stock access through 

Rule 97 fails to take into account the cumulative adverse effects of stock access2 on 

ecosystem health at the catchment-scale, which may also affect significant sites in 

Category 1 and 2 water bodies downstream of stock accessible areas or in rivers less 

than one metre wide. 

                                                

 

. 2 which are often Critical Source Areas, also known as CSAs, for sediment and phosphorus contaminants 
(McDowell et al. 2005; McDowell 2014). 
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42. Allowing stock access to rivers does not provide for recreational or cultural outcomes, 

including the NPS-FM value of human health for recreation (either primary or secondary 

recreation) which can be significantly adversely affected by stock defecation in water and 

a lack of vegetated riparian margin.  Reduction in faecal contaminants entering water 

and the subsequent improvements in recreational values are a key thrust of the 

proposed Stock Exclusion Regulations in the Clean Water Package 20173.   

 
43. Effects on human health for recreation as a result of stock access to water are not 

addressed within the s42A report as an adverse effect of stock access or lack of 

vegetated riparian margins. 

 
44. Furthermore, the s42A report relies heavily on the proposed regulations.  However, the 

regulations do not specifically mention reduction in impacts on aquatic habitat or 

ecosystem health and do not propose set back or vegetated riparian margins needed to 

implement positive outcomes for aquatic habitat.  Mr Loe identifies that the proposal 

allows the PNRP to have more stringent controls.  However, he does not assess whether 

tighter controls on stock access are warranted in order to provide for the maintenance 

and improvement of ecosystem health, threatened indigenous biodiversity, and the safe 

guarding of the life-supporting capacity of freshwater systems.   

 

 

RIPARIAN MARGINS 

 
45. Apart from the effects of land use management practices on ecological health and water 

quality, the health of any aquatic habitat is intimately linked with the terrestrial riparian 

margin.  The riparian margin provides habitat for the adult stages of many aquatic 

invertebrates (Collier and Scarsbrook 2000; Collier and Winterbourn 2000; Smith et al. 

2002; Smith and Collier 2005).  A functioning riparian margin also provides instream 

habitat for fish (from overhanging vegetation), maintains and increases instream habitat 

diversity (natural character), and improves bank stability.  Many fish species in New 

Zealand also use the riparian zone for egg laying (Charteris et al. 2003; McDowall and 

Charteris 2006) as discussed in the evidence of Ms Petrove. Terrestrial insects and 

introduced mammals from riparian zones often form a major component of the diet for 

many native fish at certain times of the year (Main 1988; McDowall 1990). Thus, riparian 

                                                

 

. 3 Page 25 of the Clean Water discussion document states “We know that livestock in our waterways can 
lead to problems with water quality, erosion and sediment, particularly in terms of health risk”. 
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buffer zones also serve to maintain the proper ecological functioning of instream 

ecosystems. 

 
46. The river ecosystem does not end at the water margin.  Both as larvae within the river 

and as flying adults, invertebrates form an important dietary component for both aquatic 

(e.g., fish (McDowall, 1990)) and terrestrial (e.g., birds, spiders, bats (O`Donnell 2004; 

Polis et al. 2004; Burdon and Harding 2008)) food webs.  Changes to the invertebrate 

and fish communities can potentially have significant widespread effects on indigenous 

ecosystem function in the waterbody and within the wider catchment. 

 
47. The PNRP Objective O27 states: “Vegetated riparian margins are established and 

maintained.”  The submission of the Minister of Conservation requests that this objective 

is retained as notified.  However, the s42A report identifies that Objective O27 requires 

clarification of the purpose of the riparian margin.  In my opinion, the clarification of the 

purpose of a riparian margin recommended at paragraph 197 is a useful addition. 

  
48. The second riparian recommendation in the s42A report is to include a definition of 

‘riparian margin’ in the Plan.  The recommended definition states: 

“Riparian margin: A strip of land which separates an inland or upland area from a 

surface water body or the coastal marine area, where the activity is modified to 

maintain or improve water quality, aquatic ecosystem health, mahinga kai and 

indigenous biodiversity within the surface water body or coastal marine area.” 

 

49. In my opinion, this definition is confusing and is not linked to the original or 

recommended amendment of O27 and is focused instead on the activity which needs to 

be modified.   

 
50. The RPS defines ‘riparian’ as: “Any land that adjoins or directly influences or is 

influenced by, a water body”.  This is a more useful and ecologically relevant definition 

because the linkage between the land and the water is often the critical aspect of a 

riparian margin which needs to be maintained or restored.  From the recommended 

definition in the s42A report, the references to “maintain or improve water quality, aquatic 

ecosystem health, mahinga kai and indigenous biodiversity within the surface water body 

or coastal marine area” could be usefully added to the tail-end of the RPS definition.   

 
51. In some cases, depending on the ecological values of the water body, the riparian 

margin will need to be forested with indigenous vegetation in order to perform critical 

ecological functions and to contribute to maintaining or improving ecosystem health.  
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This is relevant particularly where indigenous fish (such as īnanga, shortjaw kōkopu, 

giant kōkopu, kōaro, and banded kōkopu) spawn within riparian vegetation, either at the 

freshwater/saltwater interface (in the case of īnanga) or within forested margins of adult 

habitat, in the case of the kōkopu species (Charteris et al. 2003; McDowall and Charteris 

2006).   

 
52. Beyond concerns with respect to the function of riparian margins for indigenous fish 

spawning habitat, riparian margins also function to stabilise banks, contribute to natural 

form and character, filter contaminants4 from adjacent land use, and provide shade, 

refuge, terrestrial prey items, and vegetative inputs (allochthonous material) to aquatic 

ecosystems. 

 
53. The recommended definition does not relate to any of these critical functions of a 

riparian margin and should be amended to reflect the ecosystem health and habitat 

needs of significant indigenous fauna.   

 
54. Recommended amendments to P1015 identifying the maintenance or restoration of 

water quality, aquatic ecosystem health, mahinga kai and natural character are 

supported, as is the inclusion of appropriate set-back distances at clause (b).  These 

amendments are consistent with the desired outcomes of requiring riparian margins.  

However, livestock are likely to affect water quality through a number of mechanisms, 

including grazing of beneficial riparian vegetation and contributing to cumulative 

catchment-scale contaminant loads and habitat degradation.  Inclusion of the words 

“likely to affect water quality” to clause (a) removes certainty that riparian margins will 

exclude livestock.  Clause (b) would benefit from more detail about what land use 

activities will require appropriate set-backs.  I assume ‘land use’ in this context refers to 

the clarified rules R94 to R98 with respect to cultivation and break-feeding. 

 
55. Amendments to R94 and R95 now include a strip of vegetative groundcover between the 

cultivated land and the surface water body for land with a slope of 3 degrees or less, 

along with a reduction in the proposed set-back distance from 5 metres to 2 metres.  The 

requirement for vegetative cover between the cultivation or break-feeding and the water 

body is likely to assist in mitigating overland flow of sediment laden water on relatively 

flat land. 

 

                                                

 

. 4 primarily sediment, phosphorus and faecal contaminants. 
. 5 S42A report of Mr Loe at paragraph 292. 
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56. The inclusion of the s70 provisions and a zone of reasonable mixing (not less than 50 

metres) means cultivation on land with a slope of 3 degrees or less will need to be tested 

against the s70 provisions to remain within the permitted activity conditions of R94 and 

R95.  The S42A report identifies that “sediment laden water” is unmeasurable.  In my 

experience determining a ‘significant adverse effect on aquatic life’ as a result of a 

discharge in combination with other discharges of a similar nature6 is an onerous 

standard to measure cultivated land or break-feeding against7 and makes determination 

of whether an activity is permitted by R94 or R95 of the Plan difficult.  It is very unlikely 

there will be monitoring of permitted discharges arising from cultivation or break-feeding 

adjacent to surface water bodies, either individually or cumulatively at the catchment-

scale. 

 
57. Including the s70 provisions in the rules provides no certainty to land users or to 

freshwater stakeholders that ‘sediment-laden’ water will not be discharged to a surface 

water body as a result of cultivation or break-feeding and adds little clarity to R94 or R95.  

It is simpler to require that there is no permitted discharge to water from these activities 

and no conspicuous reduction in water clarity downstream of the activity as a result of 

cultivated land or break-feeding areas individually, or cumulatively. 

 

 

SEDIMENT IN WATER BODIES 

 
58. Sedimentation, along with nutrient enrichment, is one of the most pervasive and 

detrimental effects on water quality and ecological integrity on streams and rivers in New 

Zealand.  Sedimentation is critically important for many aspects of ecosystem health 

such as the protection of native fish communities and macroinvertebrate community 

health.  Sedimentation is often associated with agriculture.  There is often a loss of 

productive soil to the streams and rivers of the region from activities like vegetation 

clearance and livestock access to waterways. 

 
59. To illustrate this, Clapcott et al. (2011) modelled deposited sediment in Canterbury 

streams and rivers both with and without the influence of land use change from 

                                                

 

. 6 As per the requirements of s70 RMA. 

. 7 In my opinion, determining a significant adverse effect on aquatic life requires upstream and downstream 
testing of aquatic macroinvertebrate communities to a reasonable statistical certainty.   
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agriculture and urbanisation.  They found increases of sediment from land use 

modification to agricultural uses sometimes in excess of 1000%. 

 

60. Deposited sediment can smother animals directly and/or motivate them to leave affected 

habitat.  It can also smother and bind with the periphyton on rock surfaces that is the 

food for many aquatic invertebrates and lower the nutritional quality of this food.  It fills in 

the interstitial spaces between rocks where many of the fish and invertebrates live during 

the day (most are nocturnal) and during drought or flood events.  Stream invertebrates 

and many fish (e.g. eels) can live at least up to a metre under the stream bed if there are 

suitable interstitial spaces (Williams & Hynes 1974; Stanford & Ward 1988; Boulton et al. 

1997; McEwan 2009). 

 
61. Increased levels of suspended and deposited sediment can have dramatic effects on 

stream ecosystems. Increased sediment loads can: 

a. smother the natural bed; 

b. reduce water clarity and increase turbidity; 

c. decrease primary production because of reduced light levels; 

d. decrease dissolved oxygen; 

e. cause changes to benthic macroinvertebrates; 

f. kill fish; 

g. reduce resistance to disease; 

h. reduce growth rates; and 

i. impair spawning, and successful egg and juvenile development. 

 

(Ryan 1991; Waters 1995; Matthaei et al. 2006; Townsend et al. 2008; Clapcott et al. 

2011; Collins et al. 2011). 

 
62. Avoiding fine sediment discharge to waterways requires a multi-faceted approach in the 

Plan to address livestock access, catchment-wide sediment loss from break feeding 

(Orchiston et al. 2013; Monahan 2012) and cultivation practices (Wallbrink et al. 2003), 

establishment of functioning riparian margins, and controls on inputs from vegetation 

clearance and earthworks. 

 

Vegetation clearance, plantation forestry and earthworks provisions 

 
63. Issue 1.1 in the s42A report is concerned with the definition of earthworks.  I agree with 

Mr Denton that new roads and tracks should not be allowed as a permitted activity in the 



 

 18 

Plan as their effects on sediment transport into waterways may cause significant adverse 

effects on aquatic life, and therefore would be likely to exceed the s70 requirements. 

 
64. I support the s42A recommendation to change “stormwater” to “sediment laden runoff” in 

Rules R99, R100 and R101 as this is a more appropriate term for the discharges of 

sediment from earthworks and vegetation clearance activities.  I note however, that this 

creates an inconsistency with the terms used in the rules for stock exclusion, cultivation 

and break-feeding. 

 
65. I also support the recommendation to include a 5 metre set-back from surface water 

bodies in R99.  Setbacks provide some mitigation of sediment losses from earthworks 

and also provide room for the inclusion of erosion and sediment control structures, 

including grass swales, sediment fences and the like.  In my opinion providing a setback 

to allow for these structures is good erosion and sediment control practice. 

 
66. The inclusion of s70 requirements for the Act is not proposed to be changed in R99 or 

R100.  However, the use of s70 in this context is equally as problematic as for other 

rules addressed above, in that a significant adverse effect on aquatic life from a 

permitted activity often goes unmonitored and is difficult to monitor at the catchment-

scale, given that soil erosion is a significant resource management issues identified in 

the RPS8. 

 
67. I support the retention of the 2 ha per property per year limit on vegetation clearance on 

erosion prone land in order to minimise the scale of sediment transport into water bodies 

from exposed land at the catchment scale. 

 
68. I support the retention of the discretionary activity status for vegetation clearance on 

erosion prone land (R101) not complying with R100.  The scale of the activity is beyond 

the permitted threshold of 2 ha per property per year and is such that the effects on 

water and habitat quality from the discharge of sediment may be significant and should 

be assessed on a case by case basis.  This is consistent with the significance of the 

sedimentation issue at the regional scale. 

 
69. The Minister for Conservation supported the Fish and Game submission that rules 

should apply for forestry harvesting in close proximity to waterbodies with significant or 

                                                

 

. 8 Section 42A report of Mr Denton at paragraph 171. 
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outstanding freshwater values outside of erosion prone land (i.e. Schedule A and 

Schedule F1 water bodies).  The effects of forestry harvest on freshwater ecosystems 

are well document in the New Zealand literature and can be significant (Fahey et al. 

2004; Harding et al. 2000).  Managing these effects is necessary for maintaining or 

improving ecosystem health and protecting the values of outstanding water bodies, as 

required by the NPS-FM.  The proposed NES-PF allows Councils to be more stringent if 

the objectives of the NPS-FM are not likely to be met. 

 

USE OF SECTION 70 RMA – GENERAL COMMENTS 

70. Section 70 of the RMA requires Councils to be satisfied that certain adverse effects are 

not likely to arise (individually or cumulatively, following reasonable mixing) before the 

Council can provide for the discharge of a contaminant to water, or to land where the 

contaminant may enter water. Those effects include, under s70(1)(g), …any significant 

adverse effects on aquatic life.  In many cases where s70 provisions are recommended, 

it is my opinion that the panel should carefully consider whether Council has provided 

adequate evidence that s70 requirements will be met by permitted activity rules that 

include these provisions throughout the issues covered by this hearing. 

 
71. In my opinion, it is unreasonable to expect those undertaking proposed activities to be 

able to make this determination, or for Council staff to know whether the activity in 

question will remain within the permitted activity threshold without a comprehensive level 

of understanding of the potential effects. It is also unlikely that any monitoring or audit 

will be undertaken at the Council level as the costs of monitoring permitted activities are 

generally not be recoverable and have the potential to be extensive. Furthermore, 

determining any actual significant adverse effects on aquatic life as the result of a 

particular permitted activity or as the result of the cumulative effects of a number of 

permitted activities within the catchment of a receiving water body will be difficult, if not 

impossible without requirements to collect information or monitor against a performance 

measure (such as MCI or other indices). A determination of effects, if such information 

was voluntarily collected by those undertaking the activity, would be retrospective, and 

not allow for the effects to be avoided, remedied or mitigated through appropriate 

matters of control or conditions of consent. 
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CONCLUSIONS 

 
72. Functioning riparian margins, the exclusion of livestock and control of earthworks, 

vegetation clearance and forestry harvesting are key issues for ecosystem health and 

the water and habitat quality of indigenous aquatic species.  Land use activities such as 

stock trampling and pugging of rivers, cultivation and break-feeding can have deleterious 

effects on freshwater values and ecosystem health through inputs of sediment, nutrients 

and faecal contaminants, physical destruction of banks and beds and direct disturbance 

of aquatic life and spawning areas. 

 
73. The adverse effects of pastoral agriculture (including stock access to water) can be 

localised but are often cumulative at the catchment scale.  Pastoral land can cause 

greater long-term sediment inputs than forest harvest or earthworks.  These effects need 

to be managed if the NPS-FM, RPS and PNRP objectives associated with ecosystem 

health, life-supporting capacity and significant indigenous biodiversity are to be 

achieved. 

 
74. Control of the movement of sediment from land into waterbodies is an essential 

requirement of any plan for the purposes of maintain or improving ecosystem health and 

protecting the outstanding values of water bodies and habitats of indigenous aquatic life.  

A multifaceted and integrated approach is needed throughout the Plan to achieve these 

outcomes.  

 

 

 

DATED this:  23rd day of June 2017 
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Appendix 1:  My Recommendation to the Committee on Each Provision 

Submission or Further 

Submission Number 

Minister of 

Conservation 

Submission or Further 

Submission 

Recommendation of 

Reporting Officer in 

s42A report 

My Recommendation to Committee 

Issue 1.7 Definition of Category 2 surface water body 

S75/008 Amend Reject Include all Schedule F1 water bodies in Category 2 and all 

waterbodies identified on Map 29 less than 1 metre in width. 

Issue 2.1 a) Objective O27 Vegetated riparian margins 

S75/030 Support - retain as 

notified 

Accept in part Accept the recommended changes recommended in the s42A 

report. 

Issue 2.1 b) New definition of riparian margin 

New issue New issue – support - 

amend 

Add new definition Support the inclusion of a definition of riparian margin. 

Reject recommended definition of riparian margin in s42A 

report. 

Reword definition of riparian margin as follows: 

“Any land that adjoins or directly influences or is influenced by, 

a water body and is maintained or restored to maintain or 

improve water quality, aquatic ecosystem health, mahinga kai 
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Submission or Further 

Submission Number 

Minister of 

Conservation 

Submission or Further 

Submission 

Recommendation of 

Reporting Officer in 

s42A report 

My Recommendation to Committee 

and indigenous biodiversity within the surface water body or 

coastal marine area.” 

Issue 2.3 Objective O45 The adverse effects of livestock access on surface water bodies are reduced 

S75/037 Support - amend Accept Accept the recommended change in the s42A report to include 

the CMA in O44 and delete O45. 

Reject the change to O44 that allows livestock access to 

maintain or enhance soil conservation and contribute to 

maintaining and improving water quality and the health of 

aquatic ecosystems. 

As a consequence of deleting O45, reword O44 to refer to 

excluding livestock access where soil conservation, water 

quality and the health of aquatic ecosystems is not maintained 

or enhanced/improved, as follows: 

“Land use activities, including the exclusion of livestock from 

surface water bodies or the coastal marine area, maintain or 

enhance…” 
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P72 Zone of reasonable mixing 

S75/089 Retain as notified Accept in part Accept the recommended change in the s42A report, 

notwithstanding further submission on the definition of the 

mixing zone. 

Issue 3.2 Policy P99 Livestock access 

S75/097 Support - retain as 

notified 

Accept in part Support the recommended inclusion of the CMA in Category 1 

for livestock exclusion. 

Retain reference to the protection of aquatic habitat and water 

quality. 

Reject the reworded clause (b)(ii) in the s42A report. 

Reword recommended clause (b)(ii) to exclude livestock 

access where it will have adverse effects on aquatic habitat 

and water quality. 

Remove the reference to “significant damage” from reworded 

recommended clause (b)(ii) and instead refer only to 

“damage”. 

Issue 3.4 Policy 101 Management of riparian margins 

S75/108 Amend - retain as 

notified 

Accept in part Accept the recommended changes to P101 in the s42A report 

apart from the use of the term “likely to affect water quality”.  

As this is a policy and not a rule, the general intent of excluding 

livestock from riparian margins does not need an additional 
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P72 Zone of reasonable mixing 

qualifier. 

 

Issue 4.1 R94 Cultivation or tilling of land – permitted activity 

S75/139 Support - retain as 

notified 

Accept in part Accept recommended amendments in s42A to clauses a-c. 

Reject suggested rewording of clause d to include s70 

provisions. 

Reword to exclude permitted discharges of sediment to surface 

water bodies and the CMA from cultivated land and references 

to a zone of reasonable mixing and add wording to ensure the 

rule does not allow any conspicuous reduction in water clarity 

as a result of the cultivation activity individually, or 

cumulatively. 

Issue 4.2 R95 Break-feeding permitted activity 

S75/140 Retain as notified Accept in part Accept recommended amendments in s42A to clauses a and 

b. 

Reject suggested rewording of clause c to include s70 

provisions. 

Reword to exclude permitted discharges of sediment to surface 

water bodies and the CMA from Break-feeding of livestock, 

and references to a zone of reasonable mixing and add 
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P72 Zone of reasonable mixing 

wording to ensure the rule does not allow any conspicuous 

reduction in water clarity resulting from break-feeding activities 

individually, or cumulatively. 

Issue 4.4 R97 Access to the beds of surface water bodies by livestock – permitted activity 

S75/141 Support Accept in part Support amendments to the rule which include reference to 

surface water bodies in the CMA. 

Support retention of exclusion of livestock from inanga 

spawning sites year-round to retain quality and quantity of 

spawning vegetation. 

Remove reference to “significant” pugging as this is not 

measurable. 

Include consequential recommendations for Category 2 water 

bodies (Issue 1.7). 

Allow provisions in the Plan to be more stringent than the 

proposed national stock exclusion regulations to manage 

adverse effects on habitat and ecosystem health. 

Define the requirements for inclusion in a Livestock Access 

Plan in the PNRP to provide certainty for land users and 

stakeholders. 

Reject the inclusion of a zone of reasonable mixing from stock 
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P72 Zone of reasonable mixing 

access effects as this does not deal with cumulative 

catchment-scale effects of the activity. 

Reject the recommended change in timeframes for Category 2 

surface water bodies and retain timeframes as notified. 

Delete the exclusion of Category 2 surface water bodies less 

than 1 metre wide. 

S75/142 Amend Accept in part Support amendments to the rule which include reference to 

surface water bodies in the CMA. 

Reject amendments to allow sheep access to significant 

wetlands. 

Issue 1.1 Definition of earthworks 

FS61/079 Oppose in part Disallow Support the s42A recommendation to retain the definition of 

earthworks as proposed, without reference to new roads and 

tracks. 

R99 Earthworks – permitted activity 

FS61/043 Support in part Allow in part Support the s42A recommendation to change “stormwater” to 

“sediment laden runoff”. 

Support the s42A recommendation to include a 5-metre set-

back from surface water bodies. 
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P72 Zone of reasonable mixing 

R100 Vegetation clearance on erosion prone land – permitted activity 

FS61/044 Support in part Allow in part Support the s42A recommendation to change “stormwater” to 

“sediment laden runoff”. 

Support the s42A recommendation to retain the 2ha per 

property per year limits on vegetation clearance. 

R101 Earthworks and vegetation clearance – discretionary activity 

FS61/045 Oppose Disallow Support the s42A recommendation to retain the discretionary 

activity status. 

R102 Plantation forestry harvesting on erosion prone land – permitted activity 

FS61/046 Support Allow Require additional rules to control the effects of forestry 

harvest throughout the Wellington Region in order to meet the 

NPS-FM requirements. 

 


