
 
BEFORE COMMISSIONERS APPOINTED  
BY THE WAIKATO REGIONAL COUNCIL 
 
 
 
  
IN THE MATTER   of the Resource Management Act 1991  

  

AND   

  

IN THE MATTER   of the First Schedule to the Act 

  

AND   

  

IN THE MATTER   of Waikato Regional Plan Change 1- Waikato 
and Waipā River Catchments and Variation 1 
to Plan Change 1 

  

AND  

  

IN THE MATTER of submissions under clause 6 First Schedule 

  

BY BEEF + LAMB NEW ZEALAND LIMITED    

   Submitter  

  
 
 
 
 
 

 
BRIEF OF EVDIENCE OF RICHARD PARKES 

3 May 2019  
 

 
 

 

FLETCHER VAUTIER MOORE 
LAWYERS 
PO BOX 3029 
RICHMOND 7050 

 

Telephone:  (03) 543 8301 
Facsimile:  (03) 543 8302 

Email: cthomsen@fvm.co.nz 
Solicitor:  CP Thomsen  



TABLE OF CONTENTS 

BACKGROUND .................................................................................................... 1 

SCOPE OF EVIDENCE ........................................................................................ 2 

EXECUTIVE SUMMARY ...................................................................................... 3 

TAILORED LAND ENVIRONMENT PLANNING ................................................... 5 

LAND USE CAPABILITY MAPPING ................................................................... 15 

LIVESTOCK EXCLUSION, CULTIVATION, SLOPE AND SETBACKS ............... 19 

RECOMMENDATIONS ....................................................................................... 25 

REFERENCES ................................................................................................... 26 

APPENDIX 1: BEEF + LAMB NEW ZEALAND FARM ENVIRONMENT PLAN 

GUIDELINES FOR THE WAIKATO REGION AND DRYSTOCK MENU ............. 33 

APPENDIX 2: AGREED NATIONAL GOOD FARMING PRACTICE PRINCIPALS

 ........................................................................................................................... 70 

APPENDIX 3: STRATEGIC GRAZING OF WINTER CROPS ............................. 71 



 

1 

BACKGROUND 

1. My name is Richard Parkes. 

2. My area of expertise is in Sustainable Agriculture, Farm Systems, Extension 

and Education.  I have over 20 years’ experience specialising in agriculture 

systems and soil conservation and nutrient management. 

3. I gave evidence for Beef + Lamb New Zealand Ltd (B+LNZ) as part of its 

case on the hearing stream 1 (HS1) topics.  In my HS1 evidence, dated 15 

February 2019, I set out my qualifications, current employment and 

employment history and professional affiliations.  I confirm those details 

remain current.  

4. In addition, I am currently member of the Good Farming Practice 

Governance Group (GFP GG). The GFP GG developed the Good Farming 

Practice Action Plan for Water Quality 2018.  

5. In preparing this evidence I have reviewed: 

(a) The reports and statements of evidence of other experts giving 

evidence relevant to my area of expertise, including: 

(i) Ms Alison Dewes; 

(ii) Dr Jane Chrystal; 

(iii) Mr Simon Stokes; 

(iv) Dr Alec Mackay; 

(v) Mr Richmond Beetham; 

(b) The Council Officers’ section 42A report; 

(c) Plan Change 1 and Variation 1; and 

(d) The section 32 report. 

6. I reconfirm that I have read the Code of Conduct for Expert Witnesses in the 

Environment Court’s 2014 Practice Note and agree to comply with it. I 
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confirm that the opinions I have expressed represent my true and complete 

professional opinions. The matters addressed by my evidence are within my 

field of professional expertise.  I have not omitted to consider material facts 

known to me that might alter or detract from the opinions expressed. 

SCOPE OF EVIDENCE 

7. I have been asked by B+LNZ to prepare evidence in relation to the sheep 

and beef sector generally and the implications of Plan Change 1 and 

Variation 1 (PC1) to the sector in the Waikato.  

8. I am aware of the directions of the Hearing Panel to allocate blocks of time 

for particular topics. This brief of evidence relates primarily to hearing 

stream 2 (HS 2) and builds on from the evidence provided for HS1. 

Specifically, this brief of evidence focuses on the approach to managing 

agricultural land uses through PC1 and in particular sheep and beef farming 

systems.  

9. I consider methods that, in my opinion, are more likely to achieve freshwater 

ecological health while sustaining communities.  Those methods have the 

following characteristics in common: 

(a) They are tailored to the farm and its natural resources;  

(b) Enable flexibility, adaptation and innovation by the farmer and the 

sector;  

(c) They seek to engage farmers and provide a sense of ownership of the 

solutions, including understanding the issues and linking practice 

change to outcomes; and 

(d) Are spatially appropriate to allow for local solutions (on-farm and sub-

catchment) to regional problems. 

10. I describe and introduce land and environment plans, which are the basis of 

the farm environment plans contemplated by PC1.  I also discuss the use of 

land use capability mapping in those plans. 
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11. I have also been asked to consider stock exclusion from water bodies, 

setbacks and restrictions (based on slope) on cultivation and how FEPs can 

assist the application of these mitigations. 

EXECUTIVE SUMMARY 

12. The New Zealand sheep and beef industry has evolved through many 

cycles of challenge and recovery over the last few decades as a result of 

changes in domestic policy, international markets, and environmental 

conditions including climate change. The sector’s ability to adapt has been 

dependent on its flexibility. Flexibility allows innovation to occur and builds 

resilience within the sector. 

13. As a result of this adaption, to environmental conditions, changes in climate, 

markets, and personal aspirations, the sheep and beef sector has 

developed into a highly diverse industry. This is in relation to spatial and 

temporal variation in both landscape characteristics and in farm systems 

and processes.  

14. Key points in relation contaminant and loss pathways from the Sheep and 

Beef Sector 

(a) Key potential water contaminants for the sheep and beef sector are 

sediment, P and faecal pathogens, although the risk of losses from 

sheep and beef farms of these contaminants are not higher than other 

pastoral land uses; 

(b) Overland flow is the primary contaminant transport pathway 

associated with sheep and beef farming, although the nature and 

scale of this loss are highly variable throughout the region; 

(c) Nitrogen loss to water is proportionally much less of a concern for the 

sheep and beef sector; and 

(d) The majority of contaminant losses for sheep and beef farms occur 

over short time scales and/or from small areas of the farm where areas 

of high contaminant sources and rapid transport processes coincide 

(CSAs). 
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15. Tailored Land Environment Plans (LEP) enable farmers to understand their 

natural resources and the farms natural capital and to identify risk and 

prioritise actions across their property for the purpose of maintaining and 

enhancing their natural resources including soil, water quality, and 

biodiversity. This approach allows for the complexity and dynamic nature of 

the farming landscape by supporting active management of livestock and 

water at the farm and paddock scale. With mitigations being targeted at the 

environmental issues/ including freshwater ecosystem impacts of concern 

in a catchment. 

16. As part of a specific Farm Environment Plan farm scale (1:10,000) scale 

Land Use Capability (LUC) mapping should be undertaken.  This 

assessment is undertaken regardless of land use and is used to ascertain 

the lands capability for use, while taking into account it’s physical limitations 

and its versatility for sustained production (Lynn et al.,2009).  

17. Farmers learn from people they trust, each other and seeing theory 

implemented and working on the ground. Farmers have low trust in the 

environmental information coming out of regional councils hence there is 

immense opportunity for councils to leverage off industry organisations that 

have farmer trust and networks. 

18. Fencing of small streams on hill country farms (greater than 15 degrees 

slope) is often technically challenging and cost prohibitive (Daigneault et al., 

2017; Ministry for Primary Industries, 2013). Where fencing is technically 

challenging and or prohibitively expensive a range of less costly strategies 

are often available.  These strategies may also be beneficial and act as 

insurance against the failure of fencing to mitigate contaminant losses 

(McDowell et al., 2017). Such strategies include tailored farm environment 

planning including the identification and management of critical source 

areas. As set out in my evidence for HS1 and the evidence of Dr Dada, 

overland flow is the predominate pathway for losses of pathogens from land 

to freshwater in the hill country.  

19. A specific farm environment plan would allow the livestock owner to identify 

risk and prioritise actions across their property for the purpose of 

maintaining and enhancing water quality. It would allow for the complexity 
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and dynamic nature of the farming landscape by supporting active 

management of livestock and water at the farm and paddock scale.  

20. The Good Farming Practice (GFP) Action plan is a voluntary commitment 

and like the 21 GFPs it contains, it was not developed for the purpose of 

becoming regulation. Good Farming Practice (GFP) are intended to be an 

evolving suit of practical measures, and as such I do not support their 

inclusion through regulation in a way that is prescriptive and reduces the 

role of innovation and on farm adaption. The B+LNZ LEP programme will 

both deliver and drive the evolution of the Agreed National Good Farming 

Practice Principles for the Sheep and Beef Sector.  

21. Riparian margins used for mitigating the loss of particulate contaminants 

have different treatment efficiencies according to the land slope, vegetative 

cover, seasonality and intensity and volume of rainfall, and soil drainage 

properties. Annual and seasonal variations in rainfall affect both the amount 

and timing of surface runoff and mobilised particulate material and hence, 

the efficiency of buffer strips, as does slope. The slope will govern the buffer 

strip width required for a given trapping efficiency. As such riparian buffer 

zones are more appropriately established through tailored LEPs which take 

into account the geology of the landscape, the activity being undertaken, 

and the sensitivity of receiving environments. A blanket setback as 

proposed through PC1 will not be effective at addressing environmental 

concerns especially in more diverse landscapes.  

TAILORED LAND ENVIRONMENT PLANNING  

22. One size fits all farm plans fail to cater to the heterogeneity found in sheep 

and beef farming.  The diversity across Waikato’s sheep and beef farms 

means that a tailored and farm-specific approach is the most effective and 

efficient way to manage the potential effects associated with pastoral 

farming. As such, I support the PC1 approach of adopting tailored farm 

environment planning as a key tool within its management framework, 

though have some concern around the structure and contents of the plan. 

23. As introduced in my HS1 evidence, Land Environment Plans (LEP) or Farm 

Environment Plans (FEP) (I use this term interchangeably) offer a tailored 

approach to understanding and categorising a farm’s natural capital assets 
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(geology, topography, soils, climate, biodiversity, and water resources), and 

identifying and managing environmental risks. Such plans are also critical 

in ensuring that decisions are prioritised in line with business, family, social 

and cultural goals. In my experience, if developed by the farmer, with 

support where required, these plans can result in “issue and solution” 

ownership and ultimately optimal use of natural resources on that property.  

They are flexible and allow farmers to respond to environment, social and 

economic externalities effecting their farms. 

24. Farm plans were financially supported by Central Government up until 1987. 

Following the removal of government grant assistance some regions 

stopped farm plan programs and others modified their approaches resulting 

in a lack of national consistency in farm planning.  

25. Historically in New Zealand farm plans only dealt with soil erosion but since 

1987, where they remain, they have become more holistic, encompassing 

a broader range of topics including biosecurity, biodiversity, nutrient 

management, riparian management, biodiversity or conservation 

management, flood protection, heritage values, and economic matters. For 

example, the Horizons Regional Council’s Sustainable Land Use Initiative 

(SLUI) plans include a farm business component to identify the initial 

economic viability of the property and the subsequent effect of the 

programme of works on the resultant economic viability of the property.  

26. The B+LNZ Land and Environment Plan (LEP) programme is aimed at 

addressing both the patchy coverage and lack of consistency in farm 

environment planning in New Zealand for the sheep and beef sector. The 

programme recognised the range of environmental vulnerabilities in diverse 

landscapes and the complexity of sheep and beef farming sectors and farm 

systems, and looked to New Zealand’s vast experience in soil conservation 

and land management to develop the programme. In my opinion such 

programs and approaches to farm planning should form the foundation on 

which any management approach adopted by regional councils and other 

agencies to achieve sustainable land management for red meat farming 

should be based. 

27. B+LNZ supported by leading agricultural experts in red meat systems and 

whole farm system planning, has co developed a Waikato FEP template and 
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guidelines for the Sheep and Beef sector with consultation with WRC 

(Appendix 1). This is based on B+LNZ LEP II type plans. A brief summary 

of the process and its roll out are provided:  

a) LEP workshops have been delivered in the region since 2015; 

b) PC 6 in Taupo highlighted to WRC that there was a gap in the support 

WRC was offering to sheep and beef farmers, who were basically 

being advised to complete an OVERSEER budget, but not much 

more;  

c) B+LNZ established LEP workshops to fill this gap. Completing an 

Overseer nutrient budget formed part of an LEP 3. 

d) LEP workshops took a farm systems approach which made the 

Overseer budget sit in context. The LEP process helped identify better 

input data and supported farmers in making knowledge linkages 

between management decisions and nutrient management; 

e) WRC supported the engagement with farmers but were concerned at 

the time it took to get farmers through the LEP 1-3 process (3-4 years) 

f) In response B+LNZ and WRC developed a Waikato specific FEP 

template (Appendix 1) based on the B+LNZ LEP templates. The WRC 

FEP is roughly equivalent to an LEP 2. 

g) Pilot Workshops were run with farmers and since then another 

another 42 FEP workshop along with 31 LEP workshops have been 

run; 

h) WRC supported the FEP and LEP workshops and wanted to see large 

numbers of farmers put through them, but these were limited by 

financial constraints;  

i) WRC then developed “Risk and Mitigations Workshops’, in order to 

fast track the process. These workshops were intended to be a 

precursor to the FEP workshop, similar to a B+LNZ LEP 1, and enable 

farmers to come up to speed on the basics of Farm Environment 

Planning for those farmers that as yet had had no exposure. These 



 

8 

workshops were contracted out directly by WRC and to the best of my 

knowledge only three workshops have been delivered so far; 

j) Since September 2013, 249 sheep and beef farmers have attended 

B+LNZ LEP workshops in the Waikato and since December 2016, 194 

sheep and beef farmers have attended B+LNZ Waikato FEP workshops. 

28. WRC requirements are under a constant state of change. Current 

requirements are that the minimum qualification for doing an FEP for a 

farmer is CNMZ (Certified Nutrient Management Advisor) certification. This 

is not appropriate nor required for sheep and beef farmers whose primary 

environmental vulnerabilities relate to the form and function of their 

landscape, overland flow pathways and contaminants which are lost to 

freshwater via these pathways. Management of diverse landscapes and 

farming systems required a completely different skill set for a consultant, 

than simply nutrient management. Farm advisors working with the red meat 

sector require farm systems expertise including soil conservation and LUC 

mapping. 

29. As set out in my evidence, tailored LEP, rather than prescriptive standards 

types of approaches, are the most effective approach to farm environment 

planning for the red meat sector. I set this out in further detail below under 

Land and Environment Plans.  

Good Farming Practice Action Plan 2018 

30. The Action Plan’s purpose is to accelerate the uptake of good farming 

practices for improving water quality, to measure and demonstrate this 

uptake, to assess the impact and benefit of those farming practices, and to 

communicate progress to the wider public.  

31. The Action plan was developed by a Governance Group composed of senior 

representatives of primary sectors, regional councils and the Water 

Directorate (Ministry for the Environment and Primary Industries). 

32. The Action plan is a voluntary commitment and like the 21 GFP it contains 

was not developed for the purpose of becoming regulation. PC1’s Schedule 

1 Requirement for Farm Environment Plans in it’s Glossary – Definitions 
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states that: Good Farming Practice (GFP) – means the 21 industry-agreed 

National Good Farming Practice Principals (Good Farming Practice – Action 

for Water Quality 2018). Schedule 1 will require that farmers be audited 

against these GFP. 

33. The Governance Group committed to supporting positive behaviour change 

and adopting an approach of continual improvement. GFP are intended to 

be an evolving suit of practical measures. As such I do not support them 

being applied through a prescriptive manner as is being proposed by WRC. 

The B+LNZ LEP programme will both deliver and drive the evolution of the 

Agreed National Good Farming Practice Principles for the Sheep and Beef 

Sector.  

What is a Land and Environment Plan (LEP)?  

34. An LEP is a tool that guides farmers through a recorded assessment of a 

farm’s natural capital assets such as geology, soil, water, and climate, and 

assists farmers to understand the vulnerabilities and opportunities provided 

by these natural assets. An LEP helps farmers to develop a written plan 

outlining how these natural capital assets will be sustainably managed. It 

involves a stock-take of land, soil and water resources, an assessment of 

production opportunities and environmental risks, and recording what 

actions are going to be undertaken, where they are being targeted, and 

when they will be implemented. A strong focus of the LEP is to assist 

farmers to make the knowledge connections between their underlying 

natural assets, and how their farming systems and enterprise can be 

optimised to fit the capability of the land.  

35. The key environmental issues actively identified and managed through 

LEPs include those contaminants which can flow overland to be discharged 

to surface waterbodies, such as phosphorus, sediment, and pathogens, as 

well as identifying areas of the farm which may be susceptible to erosion 

and nitrogen losses. The LEP can also help identify areas of the farm which 

have high biodiversity values such as native vegetation, or other values 

such as cultural values.  

36. A well prepared LEP captures stewardship and sustainability in relation to 

the farming enterprise. It provides an understanding of the natural resources 
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on a farm and allows all those involved with the farm business to understand 

the plan to manage them for the long term.  

37. The benefits of a LEP include:  

(a) Providing a stock take of a farm’s natural capital assets such as soil, 

geology, climate, biodiversity, and freshwater resources along with on 

farm Land Use Capability mapping (1: 5,000 to 1: 10,000); 

(b) Identifying land management units and their strengths and limitations; 

(c) Helping identify areas where resources are not being fully utilised and 

production opportunities are being lost; 

(d) Identifying sensitive habitats and critical source areas; 

(e) Identifying improvements in farming practice that will enhance 

production, future-proof the business and foster access to 

environmentally discerning markets; 

(f) Providing evidence for on-farm sustainable practices to consumers, 

regulators and others; 

(g) If actions and timeframes for their achievement are written down, they 

are more likely to be completed; 

(h) The potential to add value to a farm; 

(i) Integration with farm business plans; 

(j) Helping to meet regional council requirements to manage threats to 

water quality. 

38. A foundation of the LEP programme is that a farmer can produce an LEP 

Level 1 or 2 for their own property. Professional one-on-one support from a 

farm advisor or consultant is required to prepare a LEP Level 3.  

39. B+LNZ has produced workbooks, and hosts facilitated workshops, to 

support farmers to do this. The process is well described in a B+LNZ video: 
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beeflambnz.com/knowledge-hub/video/land-and-environment-plans-

overview 

40. The workbook and workshop guide farmers through the process of 

identifying on-farm environmental risks, with industry Good Management 

Practice (GMP) guides used to assist farmers to determine the most 

appropriate responses to address those risks.  

41. There are three levels of LEP (in increasing order of sophistication): 

(a) LEP Level 1 is an introduction to farm environmental planning that 

sets out how to manage a farm's natural resources. LEP Level 1 

guides the farmer through an assessment of their farm’s 

environmental risks and land management opportunities. It involves a 

stocktake of land, soil and water resources, and results in the 

development of a personalised, written plan—identifying actions to be 

undertaken, where they might be targeted, and when they will be 

implemented.  

(b) The key difference between a LEP Level 1 and Level 2 is the 

identification of Land Management Units (LMU) on a farm map, which 

are used to tailor land and farm systems management on a property, 

and the inclusion of a basic nutrient budget. The key steps involved 

are: 

(i) Stocktake of a farm’s land and soil resources; 

(ii) Development of LMU; 

(iii) Use LMUs as a basis for nutrient budgeting, strength and 

weakness analysis, and productive potential assessment; 

(iv) Identification of critical source areas and mitigation actions; 

(v) Summarising opportunities for optimising sustainable farming as 

a three-year response plan.  

(vi) An LEP Level 3 builds on a LEP Level 2. The steps involved are 

similar to those for a LEP Level 2, but with a greater emphasis 
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on specifications and methods used by professional farm 

planners, including:  

a) An accurate and up-to-date paddock-scale map showing 

features relevant to land and environmental management; 

b) A paddock-scale inventory describing the land resource 

according to published standards for either soil mapping 

or Land Use Capability (LUC); 

c) Overseer® farm nutrient budget prepared by a qualified 

operator; 

d) A “Works Programme” prepared with input from a 

resource management specialist; 

e) Achievements are recorded and changes in freshwater 

quality, soil condition and natural biodiversity are 

monitored at least three-yearly.  

42. Level 3 plans represents the current gold standard in tailored farm 

environment planning, and have largely been up taken by the sector’s 

farmer leaders and earlier adopters. While B+LNZ does not keep formal 

records of the coverage of LEP 3, we estimate that there are around 840 

LEP 3 or equivalent plans nationally representing roughly 8% of sheep and 

beef farms. 

43. The level 3 plans have been used to support extension through 

demonstrating how the use of farm environment planning can enhance 

environmental outcomes, optimize the farm system and increase 

profitability. There are a number of cases where individual farmers have 

championed this approach and have supported farmers around them to 

attend farm plan workshops.  

44. B+LNZ ran a project in the Southern Lakes Region where three farmers 

around Lake Wanaka were supported to develop a level 3 farm plan and 

extension events were run to outline how those plans had enhanced each 

individual farm business. As a result of that project 18 other farmers around 

the Lake are working with a consultant to develop their own plans and 
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sharing challenges and opportunities presented through that process with 

their peers. 

45. In addition to these projects there are a number of other farm environment 

plans that are equivalent to the LEP level 3. In the Horizons region over 700 

sustainable land use whole farm plans covering over 525,000 ha, were 

developed and are being implemented and around 30 Whanganui 

catchment Strategy Plans covering around 18,000 ha (Upper Whanganui, 

Ohura catchment).  

46. Landcorp/Pamu Farms have developed 64 LEP level 3 equivalent plans 

across their sheep and beef farms. 

How Farmers Learn 

47. Overwhelmingly farmers learn from those they trust and predominantly this 

is from each other or those that they have had a longstanding relationship 

with (Wood et al. 2014). For sheep and beef farmers this in the environment 

space was provided prior to the formation of regional councils by central 

government via their local Soil Conservator or where in the country regional 

councils have opted to retain soil conservation function by the Land 

Management Office (LMO). The success in this role being the relationship 

developed with the farmer. Over a number of years’ farmers would learn 

collaboratively with the LMO about managing their farms natural resource 

through the implantation and annual review of 10 year works programmes 

outlined in LUC based farm plans.  

48. Sewell et al., 2014 identified five critical success factors and seven 

educational principals required for promoting farmer learning (Figure 1). 

These factors and principals develop trust with the farmer and provide the 

opportunity for farmers to be an active and respected participant in enquiry. 

This framework shares al lot of similarity with the traditional function of the 

soil conservator or LMO. 
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Figure 1:  Success factors and educational principles for promoting farmer 

learning. 

 

49. In the absence of a soil conservation function or where the value in such 

investment is not seen there has been a tendency in New Zealand to switch 

to prescribed command and control change process where central agencies 

and in the water quality space regional councils have started to rely on 

hierarchical autoreactive change models that produce knowledge 

irrespective of local circumstances. These command and control change 

processes fail to empower learning (Wood et al. 2014b).  

50. When faced with command and control environments the conversation is 

based on deficit, what is wrong, what is not working, who is to blame. This 

conversation threatens individual’s self-image with people responding in 

three possible ways: 

(a) Ignoring the problem 

(b) Challenging the evidence 

(c) Resolving the conflict. 

51. The harder or more negative the information the more likely people are 

ignore or deny it but conversely when the message focuses more on the 



 

15 

positive i.e. what have we got, what are the strengths and opportunities, 

much like an LUC based farm plan then change is more likely to adopted 

(Department of The Prime Minister and Cabinet 2019).   

52. As we know in New Zealand local government tasked with both sustainably 

managing natural resources but unfortunately farmers lack trust in the 

advice on environmental performance provided by local governments 

(Brown et al. 2016). Brown et al. 2016 go onto sight empirical evidence that 

indicates that New Zealand farmers are more likely to adopt new practices 

after seeing them successfully demonstrated. The conclusion they then then 

draw is that ‘local government would do well to partner with those of have 

tried the practices themselves and those with large farmer networks”. 

B+LNZ have established a number of demonstration farms for this purpose. 

There are currently three B+LNZ Environment Demonstration Farms in the 

Waikato Region. 

53. In work undertaken by the Department of Agriculture, Forestry and Fisheries 

in Queensland looking at the benefit-cost of addressing rural diffuse 

pollution with an integrated farm extension framework and published in the 

Extension Farming Systems Journal they present an argument that 

increased public investment in voluntary extension programs that target 

high risk agricultural sub-catchments is an economic efficient intervention to 

reduce rural diffuse pollution. Their study showed that a voluntary extension 

approach supported by incentives and investment in on farm trials, 

demonstration sites and including farmers as active participants in learning 

would have a positive internal rate of return of 13.4% from the ongoing 

investment by government with a benefit cost ration of 1.61 (Stockwell et al. 

2012). 

LAND USE CAPABILITY MAPPING 

54. As stated above an LEP 3 represents the gold standard in tailored farm 

environment planning and as such LUC mapping is central. 

55. LUC classification was developed for assessing the capacity of land for long 

term sustainable production. The LUC classification system is defined as 

“[a] systematic arrangement of different kinds of land according to those 

properties that determine its capacity for long-term sustained production” 
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(Lynn et al.,2009). Capability is used to refer to the sustainability of 

productive use or uses after taking into account the physical limitations of 

the land. 

56. New Zealand Land Use Capability system (LUC), as detailed in Mr Stokes 

evidence, provides an established method for assessing characteristics of 

the natural capital of the landscape, as it recognises that not all land is the 

same and provides a system for assessing the opportunities and limitations 

provided by a parcel of land. 

57. The LUC classification follows a national standard set in the Land Use 

Capability Handbook.  The standards are regionally defined in regional land 

use capability extended legends and described in regional classification 

bulletins. 

58. LUC mapping provides a valuable land use data base that can be used to 

make informed decisions regarding future use and management of land. 

LUC mapping at (at farm scale of approximately 1:10,000) is the accepted 

scale for undertaking farm and land management planning. 

59. It is important to understand that the scale of the mapping determines its 

ultimate use. LUC mapping carried out at 1:50,000 is ideal for regional 

planning purposes but is not suitable for detailed farm planning. An LUC 

map at the farm scale provides detailed facts on rock type, soils, slope, 

erosion and vegetation as well as an assessment of the long term capability 

of the land for productive use. 

60. Todd, M.D., 2018 illustrates the importance of farm scale LUC mapping. The 

pictures below are both the same landscape but in the second picture LUC 

is shown from NZRI at 1:50,000 plus.  In the first picture we see farm scale 

LUC as mapped in a SLUI farm plan. 
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Figure 2: Farm Scale and Regional Scale LUC mapping 
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61. This example has important implications for modelling the effect of any land 

use actions on sediment reductions. According to Dymond et al 2014:  

(a) 7e8 has a sediment discharge in the order of 20,000 Tonnes/km2 

/year; 

(b) 7e1 has a sediment discharge in the order of 4,000 Tonnes/km2 /year; 

(c) 6e10 has a sediment discharge in the order of 6,500 Tonnes/km2 

/year; 

(d) 6e7 has a sediment discharge in the order of 750 Tonnes/km2 /year; 

62. These differences are significant.  For instance, at the regional scale the 

farthest ridgeline is identified as 6e7, whereas the farm-scale mapping 

shows it as 7e8.  This is a difference in sediment discharge of 19,250 

tonnes/km2/year. 

63. The Waikato Region LUC Extended Legend (Figure 1) includes land use 

suitability, main limitations, and management responses. LUC can be used 

to not only understand natural capital stocks but also to inform land use, 

farm systems, and management.  

Figure 3. Waikato Region: Land Use Capability Extended Legend 

 

64. It is helpful for farmers to have a good land use database when managing 

the land. LUC support farmers to gain a good understanding of their natural 

capital and how it will influence their management decisions.  I consider LUC 

is an appropriate way for PC1 to underpin tailored and robust approaches 

to farm environment planning, as well as subcatchment management which 

was discussed in my evidence in chief (paras 68, 77, and 87).  The use of 
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LUC is considered further in Mr Stokes and Dr McKay’s evidence, and I 

support their conclusions.   

LIVESTOCK EXCLUSION, CULTIVATION, SLOPE AND SETBACKS 

65. Mitigation methods are mostly based on natural processes to remove 

targeted contaminants and fall into three classes (McDowell et al., 2013):  

(a) Land-based treatment of contaminants at source, often referred to as 

‘mitigation in the field’; 

(b) Interception of contaminants along hydrological pathways often 

referred to as ‘edge of field’; 

(c) Bottom-of-catchment methods that treat contaminants within 

receiving waters. 

66. How each mitigation method performs will vary according to its location, the 

contaminant load, time and natural physical features of the landscape 

(Figure 1). For example, riparian margins used for mitigating the loss of 

particulate contaminants have different treatment efficiencies according to 

the land slope, vegetative cover, seasonality and intensity and volume of 

rainfall, and soil drainage properties (Collins et al., 2005). Annual and 

seasonal variations in rainfall affect both the amount and timing of surface 

runoff and mobilised particulate material and hence, the efficiency of buffer 

strips (McDowell et al., 2013). The slope will govern the buffer strip width 

required for a given trapping efficiency. Hence if a constant 5m setback 

vegetated buffer strip was regulated then its efficiency for removing 

sediment, particulate P and E. coli, would vary as the slope of the land varies 

(Collier et al., 1995). 
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Figure 4:  Controls governing pollutant transfer from pasture (from McKergow et al., 

2007a) 

 

67. Riparian margins wider than 3-5 m may have limited benefit for sediment 

mitigation because any filtering that was likely to occur has already occurred 

by this stage (Basher et al., 2016) but having said this if E. coli is a targeted 

contaminant then this may not be the case. The efficacy of stream fencing 

in reducing sediment loss will vary according to the relative contribution of 

stream bank erosion to sediment in a catchment, land slope and soil type 

(Dorner et al.,2018). Compared to sediment lost from streambank erosion, 

or on flat land, sediment generated from overland flow across farm land is 

likely to bypass riparian areas with virtually no sediment being captured 

when it is generated from larger rainfall events, or where slope is increased 

(Dormer et al., 2018).  As such the establishment of pre-determined riparian 

setback areas through regulation such as proposed in PC1 are likely to have 
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limited utility. The extent of the riparian setback should be determined in 

relation to slope and soil type.  Setbacks could be calculated according to 

the following formula (x meters) plus 0.65 X the slope (Barling & More, 

1994). With slope being taken from the Land Resource Inventory (LRI) or 

LUC unit description in the extended legend, to aid determination in the field 

and reduce subjectivity. For example, if we take the 1m baseline minimum 

set back then at 15o the setback would be 1 + (0.65 X 15) = 10.75m and for 

20o 1 + (0.65 X 20) = 13. In the hill country for example gully retirement in 

areas which are at risk of erosion would be more effective than riparian 

setback areas. These are best determined through tailored farm 

environment planning, which takes into account geology, rainfall, and risk of 

contaminant losses from the activity.  

68. Riparian fencing, however provides an opportunity to decrease stream bank 

sediment loss (McKergow et al., 2007; Newbold, 2014), without the need for 

a farmer to make significant changes to their farm system (Doole et al., 

2018), as well as stopping direct deposition of faecal matter from livestock 

standing in waterbodies. Hence the popularity of riparian fencing in 

programmes both regulatory and non-regulatory aimed at improving water 

quality in New Zealand for more intensive land uses and in flat to rolling 

terrain (Dormer et al., 2018). 

69. According to Land Air and Water Aotearoa stream order is a measure of 

stream or river size defined by the degree of branching in a drainage 

system. For example, a first-order stream has no tributaries, while a second-

order stream has at least two first-order tributaries. A third-order stream 

must have at least 2 second-order tributaries.  

70. Additionally, according to NIWA the River Environment Classification (REC) 

is a database of catchment spatial attributes, summarised for every segment 

in New Zealand's network of rivers. The attributes were compiled for the 

purposes of river classification, while the river network description has been 

used to underpin models. 

71. In work published by McDowell et al. 2017 they modelled the significance of 

catchment characteristics (e.g. climate, topography, geology, and cover) as 

captured by the REC and stream order in order to estimate contamination 

yield. On average the yields of all contaminants increased with increasing 
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stream order in catchments dominated by agricultural land use. Loads from 

low order small streams (<1m wide 30 cm deep surrounded by pastoral land 

use) accounted for an average of 77% of the national load, or put another 

way, fencing off higher order streams from livestock misses 77% of national 

contamination load. According to McDowell et al. 2017 this meant that to 

substantially reduce contaminant losses other mitigations should be 

investigated in small streams, particularly where fencing of larger streams 

has lower efficacy. 

72. Fencing of small streams on hill country farms (greater than 15 degrees 

slope) is often technically challenging and cost prohibitive (Daigneault et al., 

2017; Ministry for Primary Industries, 2013). Where fencing is technically 

challenging and or prohibitively expensive a range of less costly strategies 

are often available.  These strategies may also be beneficial and act as 

insurance against the failure of fencing to mitigate contaminant losses 

(McDowell et al., 2017). An example of the failure of fencing would be an 

ephemeral flow path (e.g. swale) transporting faecal matter from a livestock 

camp into a higher order stream via overland flow. 

73. As I concluded in my HS1 evidence, targeting mitigations to areas that 

account for the majority of farm losses is more cost effective as often these 

losses come from a minority of the farm’s area (i.e. critical source areas, 

CSAs) (McDowell et al. 2014). Improved knowledge and delineation of 

CSAs will improve the cost effectiveness of mitigation measures; the 

development of tools such as MitAgatorTM will support this (McDowell et al. 

2015). 

74. A specific farm environment plan would allow the livestock owner to identify 

risk and prioritise actions across their property for the purpose of 

maintaining and enhancing water quality. It would allow for the complexity 

and dynamic nature of the farming landscape by supporting active 

management of livestock and water at the farm and paddock scale. With 

mitigations being target at contaminant of concern in a catchment. This may 

include a combination of permanent and temporary fencing based on risk 

and management. For example, temporary fencing could be used to exclude 

livestock from swales and ephemeral flow paths while they are transporting 

surface water. Other effective management approaches to reducing the risk 
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of stock accessing waterbodies include provision of shade and shelter away 

from waterbodies, water reticulation, and stock management approaches 

such as how stock are mustered or the types of stock kept in specific 

paddocks.  

75. Land Use Capability assessment provides a useful tool to determine the 

predominate slope of a parcel of land, its stock holding capacity, as well as 

its limitations including for cultivation. As I have already noted above, as part 

of a specific FEP farm scale (1:10,000) plan, LUC mapping should be 

undertaken.  This assessment is undertaken regardless of land use and is 

used to ascertain the lands capability for use, while taking into account it’s 

physical limitations and its versatility for sustained production (Lynn et 

al.,2009). In most cases pasture harvested from various LUC classes is 

typically closely correlated to the natural carrying capacity and the 

subsequent suitability of the land to carry a certain stocking rate. 

76. The LUC Extended Legend for the Waikato Region identifies present and 

potential land use, slope and soil conservation and water management 

measures for each LUC unit.  

77. For an LUC unit the slope angle is measured from the horizontal in degrees 

and the dominant slope within the map unit area is recorded as one of the 

following seven slope groups (table 1). In the field dominant slopes are 

measured by hand-held Abney level or clinometer, or estimated by eye 

(Lynn et al.,2009). The use of Digital Elevation Mapping such as LIDAR can 

be used to generate slope maps. From personal experience when using this 

technology is still important to focus on the dominant slope class to avoid 

unnecessary complexity. 

Table 1:  Land Use Capability Slope Thresholds 

Slope Slope angle 
(degrees) 

Description Typical 
examples 

A 0-3o Flat to gently 
undulating 

Flats, terraces 

B 4-7o Undulating Terraces, fans 

C 8-15o Rolling Downlands, fans 
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Slope Slope angle 
(degrees) 

Description Typical 
examples 

D 16-20o Strongly rolling Downlands, hill 
country 

E 21-25o Moderately 
steep 

Hill country 

F 26-35o Steep Hill country and 
steeplands 

G >35o Very steep Steeplands, cliffs 

78. In the LUC Extended Legend for the Waikato Region only six LUC units with 

a slope class above C (8-15o) have ‘potential’ for ‘occasional cropping’. 

These are 4e1, 4e2, 4e3, 4e4, 4e5 and 4e6. All of these LUC units can be 

found on slopes up to slope class D (16-20o). All these LUC units require 

‘Contour Cultivation’ and if the extended legend were to be revised would 

require minimum tillage. According to the explanatory notes for cultivation 

for cropping in the LUC Hand book (Lynn et al.,2009) when renewing 

pasture, it is common practice is to sow a forage crop and re-sow in pasture 

after the forage crop has been fed off. This is not sufficient to justify the land 

being classed as suitable for cultivation for cropping. ‘Suitable for cropping’ 

means, that under good management the land is capable of growing at least 

one of the common field crops normally grown in that region without any 

permanent adverse soil affect. ‘Cultivation for cropping’ and arable’ use 

implies that the land is capable of producing on of these crops at least once 

every 4 or 5 years. 

79. As such cultivation on hill country farms should be able to be undertaken 

with low risk to the environment, where it is undertaken in accordance with 

farm scale LUC mapping and tailored FEP as long as appropriate soil 

conservation measures have been implemented (this could include 

appropriate stream buffers or setbacks), this assessment could be made by 

the Land Management Officer from the Regional Council or other qualified 

soil conservation practitioner.  



 

25 

RECOMMENDATIONS 

80. Farm specific environment plans incorporating farm scale LUC and CSA 

management are the vehicle to implement the Agreed National Good 

Farming Practice Principals (Appendix 2) for the sheep and beef industry. 

This approach enables farmers/land managers to implement GFP actions 

specific to their farm that report against these broad national GFP principals 

or outcome statements. 

81. The strategic grazing of winter fodder crops. Orchiston et al.2013 

hypothesised that loses of sediment, phosphorus and E. coli could be 

considerably reduced through the protection of the CSA which accounted 

for less than 2.5% of total paddock area. As illustrated in Appendix 3 in the 

control catchment cows were strip grazed from the bottom of the paddock 

and moved up slope with unrestricted access to the CSA. In the treatment 

the cows were strip-grazed from the top of the paddock and moved 

downslope, with restricted access to the CSA. This trial demonstrated that 

by simply changing gazing management 80-90% reductions in sediment 

and phosphorus loss were achieved in the paddock receiving the strategic 

grazing treatment (Orchiston et al.2013). 

82. It is my recommendation that FEPs including farm scale LUC maps along 

with a revised LUC Extended Legend for the Waikato Region be used to 

ascertain the land’s capability for sustained use and to identify soil 

conservation and other mitigation measures to manage the land within the 

capability limits of its natural capital. The farm’s LUC map can be used 

identify areas suitable for cropping, match management considerations and 

plan stock exclusion/management around waterways, including the 

identification and management of stock crossing point. FEPs based on LUC 

match land use to land capability. The FEP then identifies a programme of 

work custom made for the property. Critical areas such as very steep slopes, 

waterways, wetlands and highly erodible areas are identified, delineated 

and a programme of management put in place to remediate present erosion 

and reduce the potential for future problems. 

 

R Parkes 

3 May 2019 
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APPENDIX 1: BEEF + LAMB NEW ZEALAND FARM ENVIRONMENT PLAN 

GUIDELINES FOR THE WAIKATO REGION AND DRYSTOCK MENU 
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APPENDIX 2: AGREED NATIONAL GOOD FARMING PRACTICE PRINCIPALS  
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APPENDIX 3: STRATEGIC GRAZING OF WINTER FODDER CROPS 

 

(Source. Orchiston et al, 2013) 

 


